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Rigor and Relevance in a Changing 
Institutional Setting 


By ROBERT Aaron Gorpon* 


The title of this paper summarizes the 
two-fold theme to which I want to address 
myself this evening. First, the mainstream 
of economic theory sacrifices far too much 
relevance in its insistent pursuit of ever 
increasing rigor. And, second, we econo- 
mists pay too little attention to the chang- 
ing institutional environment that condi- 
tions economic b2havior. We do not often 
‘enough reexamine our basic postulates in 
light of changes in this environment, and, 
perhaps more important, we shy away 
from the big questions about how and why 
the institutional structure is changing— 
and where it is taking us.? 


I 


Economists pride themselves on belong- 
ing to the most “‘scientific’”’ of the social 
sciences. The justification for this conten- 
tion lies in the growing resemblance be- 
tween the nature of the analytical tools 
used in economics and in the natural 
sciences—above <ll, the increasing use of 
mathematical toals in theoretical analysis 


* Presidential address delivered at the eighty-eighth 
meeting of the American Economic Association, Dallas, 
Texas, December 29, 1375, My thanks for helpful sug- 
gestions go to Moses Abramovitz, G. L. Bach, John 
Gurley, and Benjamin ‘Ward. And being uninhibited by 
virtue of their membership in the same family, Margaret 
S., David'M., and Robert J. Gordon not only offered 
suggestions but forced me to rewrite substantial sec- 
tions through successive drafts. Finally, I want to thank 
James Hodder and Carl Walsh for their assistance, 
which was made possible by thé Institute of Industrial 
Relations, University of California, Berkeley. 

1 A number of econcmists have anticipated various 
of the points made in this paper, and some are cited 
later. In addition, I should mention E. H. Phelps 
Brown and G. D. N. Worswick. And there are others, 
several of whom were cited by Walter Heller in his 
presidential address last year. 


and the development of sophisticated 
mathematical and statistical techniques in 
empirical work. Today, mathematically 
formulated economic theory, the develop- 
ment of econometric techniques, and the 
sophisticated application of econometric 
methods to the “testing of hypotheses” in 
a variety of applied fields constitute the 
core of the science of economics.? 

What is science? One brief definition 
runs: “A systematic knowledge of the 
physical or material world.” Most defini- 
tions emphasize the two elements in this 
definition: (1) “systematic knowledge” 
about (2) the real world. Without pushing 
this definitional question to its metaphysi- 
cal limits, I merely want to suggest that if 
economics is to be a science, it must not 
only develop analytical tools but must also 
apply them to a world that is now observ- 


‘able or that can be made observable 


through improved methods of observation 
and measurement. Or in the words of the 
Hungarian mathematical economist János 
Kornai, “In the real sciences, the criterion 
is not whether the proposition is logically 
true and tautologically deducible from 
earlier assumptions. The criterion of ‘truth’ 
is, whether or not the proposition corre- 
sponds to reality” (p. 9, his italics). (Com- 
pare Wassily Leontief 1966, p. 23.) 

One of our most distinguished historians 
of economic thought, George Stigler, has 
stated that: “The dominant influence upon 
the working range of economic theorists is 
the set of internal values and pressures of 

?I trust that noneconometric applied economists, 
including Nobel prize winner Simon Kuznets, will for- 


give me for thus excluding them from the “core” of 
economics, 
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the discipline. The subjects of study are 
posed by the unfolding course of scientific 
developments” (p. 22). He goes on to add: 
“This is not to say that the environment is 
without influence. . . . ” But, he continues, 
“whether a fact or development is signifi- 
cant depends primarily on its relevance to 
current economic theory” (p. 23). (Com- 
pare Tjalling Koopmans, p. 170.) What a 
curious relating of rigor to relevance! 
Whether the real world matters depends 
presumably on “its relevance to current 
economic theory.” Many if not most of to- 
day’s economic theorists seem to agree 
with this ordering of priorities. 

To what aspects of the observable world 
does economics apply its analytical tools? 
According to the familiar definition in the 
International Encyclopedia of the Social 
Sciences, which we owe originally to Lionel 
Robbins, economics “is the study of the 
allocation of scarce resources among un- 
limited and competing uses.” To this defi- 
nition of microeconomics the Encyclo- 
pedia then rather weakly adds macroeco- 
nomics, which is defined as the study of 

.money, the general price level, and the 
level of output and employment. 

Let us consider the microeconomic part 
of this definition. Presumably the reference 
is to real resources, used to produce ob- 
servable goods and services, that are ex- 
changed and consumed by real people liv- 
ing in the kind of world we see around us. 
Of course, some degree of abstraction is 
necessary if useful generalizations are to be 
reached. Here the economic theorist quickly 
runs up against a dilemma. Shall he seek to 
make his analysis ever more rigorous, re- 
gardless of the possibly diminishing rele- 
vance of his conclusions to the observed 
world? Or shall he sacrifice elegant refine- 
ment for somewhat cruder analysis that 

3 This has led Leontief to expostulate: “Seldom, in 
modern positive science, has so elaborate a theoretical 
structure been erected on so narrow and shallow a 


factual foundation” (1966, p. 33). Compare also Nicho- 
las Kaldor, p. 1240, and Martin Shubik (1970). 
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may lead to testable results? I suppose the 
reply can be given that we need to do both 


-and that we need specialists in each of 


these approaches. But certainly those who 
construct the analytical apparatus should 
pay more attention than many of them 
now do to the substantive problems with 
which economists are presumably con- 
cerned.‘ . ; 

In speaking of how well current micro- 
economic theory combines rigor and rele- 
vance, I should distinguish among the 
different but interrelated -problem areas 
with which this part of economic theory 
concerns itself. Micro theory addresses it- 
self primarily to three related topics: (1) 
the conditions necessary for, and the means 
of actually achieving, an optimum alloca- 
tion of resources within decision-making 
units, both firms and households, under 
given assumptions as to the criteria of op- 
timization; (2) again under given assump- 
tions, the conditions necessary for the 
existence of a general (or partial) equilib- 
rium among all (or some) of these decision- 
making units, including the determination 
of the uniqueness and stability of such an 
equilibrium; and (3) the conditions re- 
quired for the achievement of an economic 
optimum from a broad, social point of 
view. 

Some success has been achieved in blend- 
ing rigor and relevance in the theory of the 
single decision-making unit. Certainly, as 
this year’s Nobel prize in economics attests, 
considerable progress has been achieved in 
dealing with production planning in the 
individual firm or establishment (or gov- 
ernment department) for which mathe- 
matical tools, including programming and 
the whole range of activity analysis, have 
proved to be useful. To some extent, how- 


t For a careful and judicious defense of theoretical 
models, see Koopman’s second essay. He also adds: 
“Precision and rigor in the statement of premises and 
proofs can be expected to have a sobering effect on our 
beliefs aboui the reach of the propositions we have de- 
veloped” (p. 147). 
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ever, the success achieved here makes this 
part of economics resemble more a branch 
of engineering than a social science. And at 
the level of the individual firm some prog- 
ress continues to be made in empirical 
studies of production and cost functions, 
the determinants of the demand for inputs, 
the transmission of technical change, and 
related topics. I do not wish to minimize 
the value of this work. But we should not 
ignore the extent to which rigorous formu- 
lations of the theory of the firm have had 
to be relaxed in order to obtain useful re- 
sults in empirical work. Nor, I might add, 
should we forget the extent to which con- 
ventional theory ignores how and why 
work is organized within the firm and 
establishment in the way that it is, what 
may be called the “‘social relations” of the 
production process. 

Some success in blending rigor and rele- 
vance has also been achieved in the field of 
household behavior—ranging from studies 
of the determinants of consumers’ demand 
to recent work on human capital, the be- 
havior of labor markets, the economics of 
crime, and the like. I must confess to some 
skepticism, however, about the relevance 
of the economic models of household be- 
havior recently developed by Gary Becker 
and his followers—what has been referred 
to as “the new home economics.” Granted 
that much useful work has been done in 
this area. Nonetheless there is a lamentable 
tendency among scholars in this field to 
rely upon a caricature of human beings 
who continuously and consciously balance 
costs and benefits at the margin, whether 
in deciding on another year of schooling, 
whether and when to marry or be divorced, 
how many children to have and when, or 
whether and when to commit a crime. And 
after a substantial amount of intensive re- 
search, the human capital approach still 
leaves unexplained a significant part of the 
differences in personal incomes. 

In the second area mentioned, particu- 
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larly general equilibrium theory, it seems 
to me that relevance has been largely ab- 
sent in the recent literature. To find much 
relevance at the theoretical level, and I 
refer here only to the theoretical literature, 
we must go back to the partial-equilibrium 
analysis of Alfred Marshall and his fol- 
lowers. Walras, Pareto, and their succes- 
sors—with their assumptions of atomistic 
competition, perfectly flexible prices, cost- 
less information, and limitless futures mar- 
kets—have contributed little to relevance 
in their steadfast pursuit of rigor. Although 
a step in the right direction, recent at- 
tempts to develop a pure theory of dis- 
equilibrium are subject to much the same 
criticism. 

Rigor and relevance have been success- 
fully blended in input-output analysis, 
although largely at the expense of ignoring 
the price sensitivity of input-output co- 
efficients. Here again, the emphasis is on 
engineering-type relationships, but in this 
case the entire economy is the object of 
study. 

Micro-economic analysis, as I have noted, 
concerns itself with “the allocation of 
scarce resources among unlimited and com- 
peting uses.” As economists we are con- 
cerned with how resources may be allo- 
cated efficiently, and we are prepared to 
provide the layman and the policymaker 
with a rigorous definition of efficiency. But 
“efficient allocation” for whose benefit? To 
me it has always been startling that the 
accepted province of micro-economic the- 
ory has little room for the personal dis- 
tribution of income—and virtually none 
for the personal distribution of wealth. Of 
course, we speak of “distribution,” but by 
this we mean either factor prices or total 
factor shares. 

Why wealth and labor services, the lat- 
ter carrying widely different market-deter- 
mined prices, are distributed among differ- 
ent human beings in the way they actually 
are is a question that the non-Marxian 
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economic theorist seldom asks. An excep- 
tion should be made for the relevant litera- 
ture in the field of labor economics. Simi- 
larly, some exception should be made for 
the recent literature on human capital, but 
at best it is only a partial exception.’ The 
mathematically inclined general theorist 
continues to show little interest in the de- 
terminants of the personal distribution of 
income and wealth.® It has been said by 
George Stigler that: “The problem of per- 


sonal income distribution will eventually . 


receive much theoretical attention, since 
it is a problem of all economies and all 
times” (p. 22). (Compare Becker, p. 135.) 
But if the problem is so important, why 
only “eventually”? It is not surprising 
that many younger economists are seeking 
a radical alternative for the neoclassical 
framework, more or less along Marxian 
lines. And it is also this concern with the 
unequal personal distribution of oppor- 
tunity and income which has led to the 
development of models of a dual labor mar- 
ket. These models, with their emphasis on 
institutional barriers to labor mobility, 
offer some valuable insights into the opera- 
tion of contemporary labor markets, and 
they also raise important questions about 
some of the assumptions implicit in neo- 
classical theory.’ 


5 In the second edition of Human Capital, pp. 94-144, 
Becker republishes his earlier attempt to utilize the 
human capital approach to sketch out a theory of per- 
sonal income distribution. See also Jacob Mincer. 

§ On the various approaches to the study of the dis- 
tribution of income, see the useful volumes by Martin 
Bronfenbrenner and Jan Pen. Interestingly, some 
three-quarters or more of Bronfenbrenner’s book is de- 
voted to the functional distribution of income; only one 
chapter is devoted entirely to “Topics in Personal In- 
come Distribution.” Yet one reviewer criticized him, as 
well as Pen, for devoting too much space “to the dis- 
tributional influence of institutional forces and to the 
personal, as against functional, distribution of income” 
(Charles E. Ferguson, p. 440). Pen’s volume contains 
a useful summary of the more important recent liter- 
ature on the determinants of the personal distribution 
of income; and, interestingly, his longest chapter is 
concerned with “norms and policies” for income re- 
distribution. 

7 Compare Arthur Okun (1973, pp. 237-46) and 
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From the point of view of human wel- 
fare—a concept that will not go away no 
matter how uncomfortable it makes the 
economic theorist—can we ignore the per- 
sonal distribution of income? Which is 
more relevant: a rigorous demonstration as 
to how resources can be most efficiently 
allocated under ideal conditions that have 
never existed, or’a much cruder exploration 
of how wealth and income came to be dis- 
tributed as they in fact are and what might 
be done to affect the distribution of income 
in one way or another? As Alice Rivlin put 
it in her Ely lecture last year (p. 2), econo- 
mists “worth their pay” ought to be able 
to explain the shape of the income distribu- 
tion and why it is changing or-not chang- 
ing. By this criterion very few of us are 
worth our pay.® To go further, why do 
we have so little to say about the inter- 
generational movement among occupa- 
tional and income classes, about the deter- 
minants of the distribution of income 
relative to those affecting the distribution 
of wealth, and about the ethnic, social, po- 
litical, and regional factors affecting the 
distribution of both wealth and income? 

Am I suggesting that economic theory 
become much more normative than it now 
is? Of course I am not. “Relevant” and 
“normative” are not synonyms, and what 
I am alleging here is that neoclassical eco- 
nomics has failed to be relevant in its 
refusal to deal with the personal distribu- 
tion of income and wealth. This refusal 
stems, I presume, from. the fact that, with 
the analytical.tools at hand, the problem 
has seemed too difficult. 

I should add in this connection that neo- 
classical economics has always had a nor- 
mative slant. As others have suggested, 





Michael Wachter and the references there cited. Cairnes 
and Marshall, of course, did talk about noncompeting 
groups, but little of this has carried over into the main 
body of current economic theory. : 

® One who has recently earned his salary is Okun 
(1975); see also James E. Meade and Alan Blinder. An 
earlier example cf an economist who “bucked the 
trend” to discuss the personal distribution of income and 
wealth was Hugh Dalton. 
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conventional micro-economic theory as it 
has developed, particularly in the last 
seventy-five years or so, takes a normative 
stance by default. Indeed, it takes a 
normative stance by more than default. It 
says outright that the primary question to 
which economists should address them- 
selves is the “optimum” allocation of re- 
sources, and it insists on providing a pre- 
cise definition of optimum. (Compare 
Ward, pp. 52-54, 90.) Since, as Koopmans 
points out, competitive equilibrium theory 
ignores the welfare implications of the per- 
sonal distribution of income that results, 
“the term ‘optimum’ [is] a misnomer” 
(p. 49). (See also Ward, pp. 197-98.) 

My remarks thus far have been directed 
toward microeconomics. But macro-eco- 
nomic analysis also must face the problem 
of how optimally to combine rigor and 
relevance. What we today call macro- 
economics grew out of the catastrophe of 
the Great Depression,’ and in the early 
development of macro-economic analysis 
relevance took precedence over rigor. To- 
day, rigor competes with relevance in 
macro-economic and monetary theory, and 
in some lines of development macro and 
monetary theorists, like many of their col- 
leagues in micro theory, seem to consider 
relevance to be more or less irrelevant. A 
good example has been the elaboration of 
so-called growth theory which now seems 
to be losing some of its earlier popularity. 
Apparently, there has come to be a growing 
recognition that the considerable efforts 
spent on growth models have not signifi- 
cantly advanced knowledge beyond the 
contributions of the original Harrod-Domar 
and the Solow-Swan neoclassical models. 
And other intriguing topics have arisen to 
stimulate the pursuit of rigor at the ex- 
pense of relevance. 

In both micro- and macroeconomics, ef- 


? Marxian critics might add that the normative stance 
results from ideological bias, 

10 To say this is not to minimize the contributions of 
Keynes’ predecessors, particularly Wicksell. 
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forts are sometimes made to extract a drop 
or two of relevance from exercises in ana- 
lytical rigor; and conclusions are drawn 
about the functioning of some aspect of 
the real world, or policy recommendations 
are made, on the basis of theoretical exer- 
cises which rest on assumptions that fly in 
the face of the facts. One example is the 
frequent fitting of the neoclassical invest- 
ment function, with its built-in assump- 
tions of constant returns and perfect com- 
petition, to industries in which these as- 
sumptions obviously. do not hold. Another 
example is a good deal of the recent litera- 
ture seeking to reformulate the micro- 
economic foundations of macro-economic 
theory and policy—what Edmund Phelps 
(1969, 1972) has termed “The New Micro- 
economics in Inflation and Employment 
Theory.” The theoretical analysis in much 


` of this literature rests on assumptions that 


also fly in the face of the facts. To cite a 
few examples: all unemployment is a vol- 
untary activity as part of a search proce- 
dure in which workers are continuously 
equating costs and prospective benefits at 
the margin; the labor supply is typically 
taken to be homogeneous with perfect mo- 
bility among labor submarkets; so-called 
structural unemployment is ignored as are 
the striking differences in unemployment 
rates among different age, sex, ethnic, and 
occupational groups; and downward wage 
flexibility is generally assumed, although 
some recent attempts have been made to 
relax this assumption. Another related re- 
cent development in which theory pro- 
ceeds with impeccable logic from unrealis- 
tic assumptions to conclusions that contra- , 
dict the historical record, is the recent 
work on rational expectations. (Compare 
Robert J. Gordon.) And, as a final illustra- 
tion I might cite much of the recent litera- 
ture on capital theory. 


II 


I turn now from the first part of my title 
to the second—from rigor and relevance to 
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the fact that we live in a world that is con- 
tinually changing. And here I want to pose 
two questions: First, to what extent does 
the changing institutional environment af- 
fect the relevance of the analytical tools 
that we use and the assumptions that we 
make about the determinants of individual 
and group behavior? (Here, of course, I am 
still raising the question of relevance.) And, 
second, why do we ask so few questions 
about why and how the institutional en- 
vironment has changed in the way that it 
has, and what are its internal dynamics 
that will lead it to change in particular 
ways in the future—not only in the United 
States but in other countries? A few econo- 
mists have addressed themselves to this 
range of questions, notably Karl Marx and 
Joseph Schumpeter. Among living econo- 
mists, three who at least raise this range 
of issues are John Kenneth Galbraith, 
Gunnar Myrdal, and, in the Marxist 
tradition, Paul Sweezy.!! 

Certainly the outstanding example of 
the failure of economic theory to adapt its 
analytical tools to the changing institu- 
tional environment must be the stubborn 
adherence to the assumption of perfect 
competition, a concept which has been de- 
scribed as being “as pervasive and funda- 
mental as any in the whole structure of 
classical and neoclassical economic theory” 
(Stigler, p. 234).!2 Indeed for a century or 
so, economists have toiled to make more 
precise the notion of a perfectly competi- 
tive market. Over this same period, of 
course, the character of actual markets has 
been changing in many ways. While im- 

. provements in transportation and com- 
munication have tended to promote com- 


1 There are, of course, a fair number of economists 
who consider themselves to be in the American institu- 
tionalist tradition. They are likely to belong to the 
Association for Evolutionary Economics, which has its 
own journal, but thus far they have had little influence 
on the main trends in theoretical and applied work in 
economics. 

® See also Schumpeter (1954, pp. 972 ff). 
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petition in expanding markets, the growth 
of large firms and the spread of industrial 
concentration have made oligopoly a much 
more relevant model for industrial markets 
than the perfectly competitive model 
which today’s theorists insist on using. It 
is true that sporadic efforts have been 
made to develop a theory of oligopoly, and 
for a while high hopes were held for what 
might be learned from game theory; but 
no generally accepted theory of oligopoly 
has yet emerged. At the same time, the 
emphasis on general equilibrium theory 
has tended to turn attention away from 
this egregious departure from perfect com- 
petition.” 

It is true, of course, that in the 1930's, 
under the stimulus of the pioneering works 
by Edward Chamberlin and Joan Robin- 
son, we developed a theory of monopolistic 
or imperfect competition, centering on the 
notion of product differentiation. And at 
the same time increased attention began 
to be paid to the determinants of oligopo- 
listic behavior. At the applied level, the 
field of industrial organization was born. 
But while this applied field has continued 
to thrive, general micro-economic theory 
and the applied work in this area have 
largely parted company. General equilib- 
rium theory (and not only this branch of 
theory) has returned to the assumption of 
perfect competition. The notion of a slop- 
ing demand curve for the individual firm 
seemingly did not add much to the general 
theorist’s tool box, and the new mathe- 
matical economics found it more exciting 
to pick up the challenge of Walras and 
Pareto and to turn to general equilibrium 
analysis and to setting forth the conditions 
of Pareto optimality. And for this the as- 
sumption of perfect competition was con- 
venient if not essential. As William Baumol 

13 See, for example, the papers by Paul Joskow and 
Martin Shubik in last year’s Papers and Proceedings of 
the American Economic Association. See also Shubik 


(1970, p. 415), who bluntly declares: “There is no 
oligopoly theory.” 
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has noted, “The case of product differen- 
tiation has proved particularly resistant to 
general equilibrium analysis” (p. 45). 

And so, as power blocs multiplied in a 
pluralistic world, as firms grew larger and 
as conglomerates were added to vertical 
and horizontal combinations, as advertis- 
ing expenditures mounted to influence 
spending out ‘of rising discretionary in- 
come, as the problem of externalities be- 
came ever more important, and as the role 
of government in the functioning of mar- 
kets steadily increased, micro-economic 
theory largely averted its eyes and became 
ever more enamored of hypothetical sys- 
tems of general equilibrium under condi- 
tions of perfect competition. 

In the meantime, instructors in under- 
graduate micro theory have resolutely con- 
tinued to teach their students the essen- 
tials of the Chamberlinian partial equilib- 
rium analysis, with downward sloping de- 
mand curves facing the individual firm, 
and laying down the conditions for short- 
run and long-run equilibrium on an in- 
dustry basis. That much, at least, under- 
graduates seem able to absorb, and some 
factual counterparts can be found for the 
theoretical analysis.-But at the graduate 
level in many universities, and the more so 
the more advanced the level of instruction, 
Walras and Pareto and their successors 
take over, and the analysis proceeds on the 
basis of the conditions associated with ato- 

“ Kenneth Arrow (1971) has since attempted to fit 
into general equilibrium analysis the case in which there 
are both monopolistic and competitive firms.-I should 
say that this exercise was characterized more by rigor 
than by relevance. 

16 I am speaking here only of the persistence of the 
assumption of perfect competition in theoretical work, 
regardless of the changes to which I refer. This is not to 
deny that useful theoretical work has been done in 
some of these problem areas. 

At this point, I cannot refrain from quoting Arrow: 
“The prestige status of the purest of pure economic 
theory has never been higher; and yet there is now, 
as there has always been, a pervasive skepticism about 
the descriptive power and normative utility of Wal- 


rasian and other varieties of the theory of general 
competitive equilibrium” (1967, p. 733). 
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mistic competition. 

A further example, reflecting another di- 
mension of the growth of large-scale busi- 
ness, involves the conditions under which 
decisions are made in the large firm.1° In- 
volved here are a number of issues which 
have been the subject of some theoretical 


analysis and a good deal of empirical work 


in the postwar years, but very little of the 
results of this work has yet found its way 
into main corpus of micro-economic theory. 
I have in mind such questions as the rela- 
tive roles of profit maximizing and of other 
criteria in the decision rules used in the 
large firm, the effects of the separation of 
ownership and management on these op- 
timization criteria, the ways in which the 
bureaucratization of decision making af- 
fects the manner in which business firms 
respond to market stimuli, and the effect 
of the improvements in the gathering and 
processing of information that have come 
not only from the revolution in data 
processing but also from the development 
of a more scientific approach to decision 
making.!” What has been the effect of all 
this on the pricing decisions of large firms, 
the manner in which they participate in 
wage negotiations, or how their investment 
planning responds to current and prospec- 
tive developments in product and finan- 
cial markets? And there are other examples 
of the same sort. Early work not only in 


16 Here I emphasize decision making in the Jarge firm. 
Much of the recent theoretical work on decision making 
under uncertainty has taken place in an institutional 
vacuum and is presumably applicable to small as well 
as to very large decision-making units. On the other 
hand, what is conventionally referred to as organization 
theory generally addresses itself to the relatively large 
organization. For an innovative attempt to develop a 
theory of economic behavior for the large firm, see 
Robin Marris (1964). In this context, reference should 
also be made to the work of Richard Cyert, James 
March, Herbert Simon, and their students at Carnegie- 
Melion. 

£! For a survey of some of the relevant recent litera- 
ture with an emphasis on the institutional setting for 
decision making, see Eirik Furubotn and Svetozar 
Pejovich. The issues raised here are also emphasized by 
Galbraith. 
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economics but also in the other social 
sciences led to the development of what is 


now called “organization theory,” and this . 


is now a field in the better business schools; 
but not much of this has seeped into the 
mainstream of economic theory. 

Some economic theorists today are be- 
ginning to pay serious attention to the be- 
ginnings of a theory of information, and 
increasing attention is being paid to prob- 
lems of decision making under uncertainty. 
But here again too little attention tends 
to be paid to the changing conditions under 
which information is collected and pro- 
cessed, and the manner in which institu- 
tional arrangements affect the way in 
which the future is viewed and attitudes 
toward uncertainty change. 

There is another and indeed startling 
respect in which pure micro-economic the- 
ory tends to ignore the changing institu- 
tional environment. This has to do with 
the steadily increasing role of government 
in the functioning of markets. In neo- 
classical general equilibrium theory, there 
is no place for any kind of public authority. 
Of course, we have the field of public 
finance, which on the theoretical side and 
at the micro level does borrow from neo- 
classical theory; and, as Walter Heller re- 
minded us last year, cost-benefit analysis 
and tax-incidence theory have helped 
economists to develop a rationale for many 
types of government decision making. 
There is also a growing literature on the 
economics of government decision making 
in a range of problem areas—from pollu- 
tion to military spending to housing and 
education. But the pure micro theorist 
finds no role for a public authority in his 
analysis of the determinants of general 
equilibrium. (See Bent Hansen, p. 92.) 

Here we encounter an important differ- 
ence between micro and macro theory. 
Much of macro theory (but by no means 
all) tends to be policy oriented and to have 
a strong normative orientation. It is con- 
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cerned both with policy variables and with 
variables that can be, directly or indirectly, 
influenced by policy. While there is a good 
deal of macro theory in which the possible 
role of government is ignored, much of 
theoretical macroeconomics does, either 
explicitly or by implication, leave an im- 
portant role for government. 

Although macro-economic theory does 
not ignore the role of government, we can 
still find plenty of examples of the failure 
of macro theory to reflect the changing in- 
stitutional environment. One of the most 
striking examples undoubtedly involves 
what little we have in the way of-a theory 
of inflation. The problem is most acute 
with respect to accounting for inflationary 
trends since World War II. 

A number of explanations are currently 
circulating regarding the tendency toward 
accelerating inflation in the last decade or 
more. The purely monetarist one is the 
simplest and makes no reference to a 
changing institutional structure. It tends 
to ignore the sources and nature of the 
pressures, operating through government, 
which lead to changes in the supply of 
money. An increasing number of econo- 
mists, monetarists and Keynesians, em- 
phasize the existence of a natural rate of 
unemployment, with the implication that 
government policies to expand aggregate 
demand, by pushing unemployment to or 
below the natural rate, lead to accelerating 
inflation. But advocates of the natural rate 
hypothesis have little to say about why the 
natural rate, if it exists, is what it is today, 
and how and why it has changed over the 
years. Much of the work in this area tends 
to be done in an institutional vacuum, in- 
cluding the recent work on the formation 
of price expectations. 

I think it is fair to say that we still lack 
a general theory with a significant time 
dimension of the nature of the inflationary 
process and how this process is affected by 
the changing institutional setting. Gunnar 
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Myrdal is one of those to emphasize that 
“Sn modern society the tendency of infla- 
tion to become cumulative and to ac- 
celerate is rooted in a wide and complex 
institutional reality” (p. 24), and to urge 
a broader, institutionally oriented analysis 
of underlying causes and possible remedies. 
Another is Peter Wiles in a provocative 
recent essay in the Economic Journal. 
Among these institutional changes making 
for more rapid and apparently accelerating 
inflation are the postwar commitment in 
all advanced countries to a high level of 
employment (stronger in Europe than in 
the United States), the reluctance fully to 
cover increasing public expenditures by 
taxation, the growing tendency to link 
wage and other payments to the consumer 
price index, the increasing aggressiveness 
of trade unions (emphasized by Wiles) 
and other organized groups of income re- 
ceivers, an apparent weakening of the 
willingness of employers to resist wage de- 
mands (which is closely related to the gov- 
ernment’s commitment to high employ- 
ment), and the intensification of infla- 
tionary expectations engendered by past 
inflation. (See Myrdal, pp. 23 ff.) To all of 
which we can add an international mone- 
tary system that permitted huge dollar 
outflows which became expanded mone- 
tary reserves for other countries. This is a 
familiar list. But how do these different 
but related inflationary pressures interact? 
Why have they become stronger? How do 
we account for the particular rate of ac- 
celeration that has occurred? Why does 
the rate of acceleration seem to be differ- 
ent, and because of what differences in the 
institutional environment, in different 
countries? And how have the significant 
changes in the international system of 
trade and finance affected these inflation- 
ary trends? (See R. J. Gordon.) 

I shall merely mention one other example 
of the failure of economists today to take 
adequate account in setting up their 
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models of the changing institutional en- 
vironment. This has to do with the de- 
terminants of household behavior, with 
respect to both the demand for goods and 
services and the supply of labor services, 
What has been the effect on household be- 
havior, for example, of advancing levels of 
education, changes in the ways that news 
is disseminated, recent trends toward ur- 
banization and suburbanization, or the 
massive change in the impact of advertis- 
ing made possible by television?!® To what 
extent have these and other developments 
made households behave more or less in 
the way that economic theory assumes? 
What bearing do these and other institu- 
tional developments have on the behavior 
of personal saving in recent years, in this 
and other countries, and on the way that 
households respond to recent and prospec- 
tive inflationary trends? 


iil 


I turn now to my second question about 
the changing institutional environment. 
Why does the central body of economic 
analysis show so little interest in why and 
how the institutional setting for economic 
behavior has changed in the past and is 
likely to change in the future? The past, of 
course, is the domain of the historian, but 
I am not aware that the vast amount of 
historical research in the past century or 
more has yet given us an acceptable model 
of socioeconomic development in today’s 
advanced economies. As I put it more than 
a decade ago, “Contemporary economics 
does not yet have the tools required for a 
comprehensive and evolutionary theory of 
economic behavior that would take ap- 
propriate account of the main lines of in- 
stitutional change” (p. 146).!° Schumpeter 
(1947) came closer in this century to pro- 


18 Work has been done in some of these areas, but this 
work has largely lacked a time dimension. 

18 The next several paragraphs borrow heavily from 
pp. 138-42 of this paper. 
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viding such a theory than has any other 
economist in the more-or-less orthodox 
tradition. Outside that tradition, we can 
turn to the Marxian literature. 

Here, of course, I am harking back to a 
major plea of the early institutionalists. 
Veblen asked long ago, in the title of one 
of his papers, “Why Is Economics Not 
an Evolutionary Science?,” and Wesley 
Mitchell urged the need for a comprehen- 
sive theory of economic behavior that 
takes the cumulative change of institu- 
tions as its chief concern. The institutional- 
ists themselves did not develop such a com- 
prehensive and evolutionary theory. While 
the classical writers did have the elements 
of a dynamic system—what Baumol 
once referred to as the “magnificent 
dynamics” of the classical school—they 
theorized on the assumption of a fixed 
set of social and economic institutions. As 
Schumpeter put it, “the classics reasoned 
in terms of a particular historical situation 
which they uncritically idealized and from 
which they uncritically generalized” (1947, 
p. 75). 

As for contemporary economists in the 
neoclassical tradition, they, like their pre- 
decessors, seem to be afraid to ask the 
really big questions about the economic 
aspects of society—questions which, be- 
cause they are big, must be concerned with 
the changing institutional fabric. Some ex- 
ception to this generalization should be 
made for the considerable effort that has 
gone into the study of the underdeveloped 
parts of the world. Here economists have 
not been able to ignore the interaction of 
the institutional environment and eco- 
nomic behavior, and increasing attention 
has come to be paid to the conditions nec- 
essary for one or another kind of change 
in that environment. I might add here that 
I continue to be impressed by the fact that 
in general economists in the advanced 
countries seem to be prepared to be more 
institutional in dealing with other parts of 
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the world than they are in studying the 
particular societies in which they live and 
do most of their work.”° 

Might the following conceptual frame- 
work provide a basis for a more systematic 
study of the dynamic interaction of eco- 
nomic behavior and the institutional 
framework? At the most basic level, a so- 
ciety is composed of individual human 
beings. These individuals are members of 
households. The larger number of them 
sell the factor services they control to pro- 
ducing units (“firms” for short); and those 
who sell labor services must physically 
participate in the production process. A 
flow of newly produced goods and services 
results. The distribution of these goods and 
services among potential claimants de- 
pends on much more than the operation 
of “impersonal market forces.” It reflects a 
complex of institutional arrangements, 
which include, among other things, the dis- 
tribution of power among different groups 
to influence particular commodity and fac- 
tor markets, both directly and through 
government, how the ownership of wealth 
is distributed and for whose benefit it is 
used, the tax structure and network of 
government regulations that emerge from 
the political process, and the total and dis- 
tribution of net claims by the rest of the 
world against domestic output. 

Individuals not only are members of 
households and suppliers of input services 
to producing units (which may be govern- 
mental as well as private), but they are also 
part of a political process which, while 

20 Lance Davis and Douglass North have recently set 
forth a tentative and limited “theory of institutional 
change” and have applied the resulting model to show 
how a range of economic needs and apportunities have 
led to new institutional arrangements in the American 
economy. They are frank in setting forth some of the 
limitations of theiz model, and there is a good deal in 
their approach with which I should quarrel; but their 
work is clearly a step in the right direction. Incidentally, 
this particular approach to economic history tends to 
run counter to the recent quantitative emphasis in that 


field. Clearly we need to have both types of historical 
work, EN 
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partly local and regional, culminates in the 
powers of a national government. 

Thus we begin with the households and 
producing units of conventional economic 
theory but immediately add government 
as a third basic unit. Households, firms, 
and government interact within a set of 
evolving economic institutions. These eco- 
nomic institutions include a hierarchy of 
markets for current output and for the 
services of labor, capital, and natural re- 
sources, and an array of supporting insti- 
tutions—from commercial banks to labor 
mediators to government agencies—that 
also make a contribution to total output. 
Households and firms interact not only in 
response to the standard market stimuli 
but also by organizing pressure groups to 
influence both government and particular 
markets. 

These pressure groups—not only labor 
unions and trade associations but a wide 
variety of other formal and informal 
groups—operate within and are condi- 
tioned by an evolving set of political and 
legal institutions that lay down the ground 
rules as to the way households, firms, and 
government interact with each other. A 
major aim of the pressure groups is to in- 
fluence government and markets not only 
directly but also by altering legal and po- 
litical institutional arrangements. And asa 
result of these pressures, the conditions 
under which households and firms carry 
out their economic functions change with 
the passage of time—as do the ways in 
which households and firms, through a 
variety of forms of organization, seek to 
change these conditions still further in 
favor of their particular interests.” 


31 My emphasis on pressure groups is, of course, 
much more pluralistic than the Marxist analysis in 
terms of classes and class conflict. One can synthesize 
the two approaches by sorting the pressure groups into 
{two or more) broad classes. But I think that we have to 
start with the pressure groups if we want to study the 
functioning of markets and the dynamic interaction 
between the private sect: r and government. 
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We may speak of households, firms, and, 
government as the .primary economic 
agents which carry on their activities with- 
in the framework of a set of evolving eco- 
nomic institutions. But these agents and 
economic institutions also interact with an 
external environment which can be classi- 
fied in a variety of ways. One simple clas- 
sification might be: (1) the framework of 
legal and political institutions, to which I 
have already referred; (2) the complex of 
social institutions that make up what may 
loosely be referred to as the social environ- 
ment; (3) the evolving body of scientific 
and technical knowledge (and the institu- 
tions through which such knowledge is de- 
veloped and transmitted) ; (4) the physical 
environment; and (5) the complex of po- 
litical and economic arrangements that tie 
a nation to the rest of the world. 

Against this background, let us now 
come back to my final question about the 
evolving institutional environment, which 
bluntly put was: How did we get to where 
we are, and where are we going? Or, if you 
will, what is the future of capitalism and 
of the kind of market economy to which we 
are accustomed and which is changing be- 
fore our eyes? Lacking a dynamic, politico- 
economic, and institutionally oriented 
model, the neoclassical economist averts 
his eyes—or possibly, and reluctantly, re- 
fers the questioner to the still growing 
Marxist literature. Has not the time come 
for “orthodox” economists—both defenders 
and critics of neoclassical theory—to re- 
pair this glaring deficiency? Let us borrow 
what seems appropriate from Marx and 
his followers as well as from others, al- 
though what Marx had to say fitted nine- 
teenth century England much better than 
it does late twentieth century Western 
Europe or the United States. But at least 
let us try to construct a model of the sort 
I suggest that will have something to say 
about the evolution and future of the kind 
of economy and society in which we live. 
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Sketchy as it is, and it is certainly 
sketchy, I think my suggested conceptual 
framework or something similar offers a 
possible starting point. And there are 
many intermediate questions to be raised 
along the way. We have been witnessing a 
significant extension of government control 
of the market mechanism in all of the ad- 
vanced economies, more so in some than in 
others. This intervention ranges from con- 
ventional forms of regulation of particular 
industries, to sporadic attempts to impose 
one or another kind of incomes policy, to 
large-scale programs to redistribute in- 
comes, to widening experiments in worker 
participation, to outright nationalization 
of particular firms or industries. What 
combinations of pressures have caused this 
extension of government intervention; 
what forces will extend it further; what 
forms will such intervention take; and 
what are likely to be the effects on the 
allocation of resources, the distribution of 
income and wealth, and the rates of infla- 
tion and of growth in total output—not to 
mention the possible effects on the various 
dimensions of the institutional environ- 
ment, including the institution of private 
property? 

There are many other elements, besides 
the few mentioned here, that would have 
to be incorporated into a full-fledged, in- 
stitutionally oriented theory of economic 
development for the advanced economies 
of the nonsocialist world. And we need 
also to fit in the underdeveloped countries. 
Here clearly we have to be political econo- 
mists, and not just economists in the neo- 
classical sense. We are currently witnessing 
powerful political forces at work aimed at 
improving the terms of trade of the third 
world with the advanced countries. What 
will determine the eventual outcome? Men- 
tion of the third world raises a host of other 
issues, political as well as economic. These 
include the seemingly inexorable advance 
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of socialism in many of these countries;?2 
the effect of autocratic forms of govern- 
ment on the pace of economic growth, the 
allocation of resources, and the distribu- 
tion of income; and the ability of these 
countries to deal with the population 
growth resulting from high birth rates and 
declining death rates. 

And finally, to repeat, there is for econo- 
mists the basic question to which not only ` 
Marx and his followers but also Schumpeter 
addressed themselves: What is the future 
of capitalism in the advanced economies, 
given the growing size and bureaucratiza- 
tion of business firms, the increasing 
strength of organized pressure groups, and 
the momentum from the increasing govern- 
ment intervention that has already oc- 
curred? It seems to me that capitalism as 
we know it in this country or even in 
Western Europe has little future in the 
third world. What is its future in the ad- 
vanced economies? 


IV 

And so, on this somber note, I end. I 
have scolded economists for what I think 
are the sins that too many of them commit, 
and I have tried to point the way to at 
least partial redemption. This road to 
salvation will not be an easy one for those 
who have been seduced by the siren of 
mathematical elegance or those who all too 
often seek to test unrealistic models with- 
out much regard for the quality or rele- 
vance of the data they feed into their equa- 
tions. But let us all continue to worship at 
the altar of science. I ask only that our 
credo be: “relevance with as much rigor as 
possible,” and not “rigor regardless of 
relevance.” And let us not be afraid to ask 
—and to try to answer—the really big 
questions. i 

2 Which leads at least this observer to wonder how 
compatible are democracy and capitalism in an under- 


developed country whose aspirations are rising much 
faster than its means to satisfy them. 
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Uncertainty, Permanent Demand, 
and Investment Behavior 


By ELEANOR M. BIRCH AND CALVIN D. SIEBERT* 


All investment theories must confront 
two interrelated questions: how the firm 
decides upon its optimal or desired capital 
stock; and how the capital stock is ad- 
justed whenever it differs from the optimal 
or desired level. Most of the current in- 
vestment studies assume some static or 
dynamic certainty model which yields an 
optimal or desired capital stock.! In the 
real world, it is observed that changes in 
capital stock are more hesitant, more slug- 
gish than changes in this optimal capital 
stock would suggest. These studies explain 
this discrepancy in terms of the adjust- 
ment process. Entrepreneurs cannot change 
capital stock as quickly as they wish be- 
cause of technologically induced lags, 
financial constraints, specific costs of ad- 
justment, etc.? Such approaches have led 
to distributed lag formulations. 

Because of the durable nature of physi- 
cal assets and the fact that their accumu- 
lation and decumulation involve time and 
require cost outlays, it is axiomatic that 
the firm’s investment in physical assets de- 
pends on the future value of economic 
variables. However, the future is unknown 
and any views the entrepreneur has on the 

* Associate professor, department of business ad- 
ministration, and professor, department of economics, 
University of Iowa, respectively. An earlier draft 
of this paper was presented at the meetings of the 
Econometric Society, New York, December 1973. Fi- 
nancial support by the Ford Foundation and the Uni- 
versity of Iowa is gratefully acknowledged. 

1 For a survey of recent investment literature, see 
Dale Jorgenson. For investment studies prior to 1960, 
see Robert Eisner and Robert Strotz. 

2 For technologically induced lags, see Eisner (1960); 
for financial constraints, see John Meyer and Edwin 
Kuh, and James Duesenberry; and for costs of adjust- 


ment, see Eisner and Strotz, Arthur Treadway, Hyman 
Joseph, and Robert Lucas. 
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future must be uncertain. Unfortunately, 
the implications of such uncertainty have 
not been explicitly incorporated into stud- 
ies of investment behavior. 

One purpose of this paper is to incorpo- 
rate the impact of uncertainty on the 
firm’s investment behavior. When uncer- 
tainty is given a realistic weight, it affects 
the firm’s equilibrium conditions and 
makes it more hesitant, more sluggish with 
respect to changes in its capital stock than 
it would otherwise be. The more variable 
expected demand is, the more hesitant the 
response of optimal capital stock will be. 

The incorporation of uncertainty has 
additional implications for statistical mod- 
els that purport to explain or predict in- 
vestment. If a firm operates within a 
framework of uncertainty, it appropriately 
views its demand as consisting of perma- 
nent and transitory components, and the 
transitory portion may be impossible to 
forecast. Especially in its investment de- 
cisions, which are of a long-run nature, the 
firm may plausibly regard the transitory 
part of demand as a random error and thus 
focus on the stable, predictable part, its 
anticipated permanent demand. But if this 
is so, then investment estimating equa- 
tions that use actual demand, actual sales, 
actual prices, etc., as independent variables 
are subject to the biases inherent in errors- 
in-variables formulations. The nature of 
these biases should help to explain the ob- 

3 The classical discussion of the errors-in-variables 
problem is in Maurice Kendall and Alan Stuart. For 
further developments, see Dennis Lindley. For specific 
examples of the errors-in-variables model applied to 
economic problems, see Milton Friedman; Gregory 


Chow, especially Appendix I, pp. 94-98; Tony Lan- 
caster; and Merton Miller and Franco Modigliani. 
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served underestimation of the elasticity of 
capital stock with respect to output in dis- 
tributed lag accelerator regressions. 

That firms might, in fact, behave this 
way was suggested by Eisner (1967), who 
pointed out the relevance for investment 
studies of Friedman’s permanent income 
hypothesis and suggested some of the im- 
plications of the errors-in-variables formu- 
lation for empirical investment studies. 
Our paper builds on Eisner’s suggestions 
and makes permanent demand the rele- 
vant concept for entrepreneurial decisions 
on investment, 

The above topics are approached in the 
following framework. In the first section 
the implications for investment behavior 
of the introduction of costs-of-adjustment 
and uncertainty are developed. In Section 
II the problem of changing expectations in 
an uncertain context is discussed. This 
leads to the errors-in-variables model as 
the appropriate statistical approach to the 
estimation of investment functions. In 
Section ITI the statistical model is applied 
to the accelerator model of investment be- 
havior. The exploratory empirical applica- 
tion confirms the implications of the 
permanent demand investment model, 
viz., the estimate of elasticity of capital 
stock with respect to sales increases sig- 
nificantly; and the length of the estimated 
average lag decreases when the errors-in- 
variables estimating approach is employed. 


I, Costs of Adjustment, Uncertainty, 
and Investment Behavior 


In a world of certainty with a perfect 
capital market, exponentially evaporating 
capital stock, and costless adjustment of 
capital stock, the optimal investment be- 
havior of the firm is the relatively simple 
one of holding for each instant of time that 
stock of capital for which the marginal 
revenue product of capital equals the cost 
of capital. This would imply that if 


4 See Kenneth Arrow for a demonstration of these re- 
sults, 
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capital stock were pictured as a function of 
time, it would present a jagged appear- 
ance, fluctuating with every vagary of de- 
mand. If, more realistically, we assume 
some costs of adjustment, the capital stock 
series would become smoother. Even an 
entrepreneur with perfect foresight would 
not keep his capital stock perfectly ad- 
justed to optimal output in each period. 
He would hesitate to increase capital stock 
even when demand increased, unless the 
increase were sustained.over a long enough 
period to justify the cost of increasing, 
then decreasing, capital stock. 

This inertia or rigidity in capital stock 
is reinforced when uncertainty is intro- 
duced into the problem.® In reality, the 
entrepreneur does not know the level of 
demand in any future time period; he must 
estimate it. When an entrepreneur plans 
his investment expenditures, he is choosing 
future levels of capital stock, which de- 
pend on his expectations about future de- 
mand. But these expectations are formed 
under uncertainty; thus, there is an addi- 
tional opportunity cost associated with the 
investment decision, viz., the cost of 
making an incorrect estimate about future 
demand. Moreover, since the entrepre- 
neur’s perception of demand is hazy under 
uncertainty, a shift in demand due, say, 
to a change in consumer tastes, is difficult 
to distinguish from a random fluctuation. 
Thus, the entrepreneur’s response to such 
a change is hesitant, and especially so with 
respect to the investment decision, which 
depends on longer range (i.e., more uncer- 
tain) rather than shorter range forecasts. 

In such an environment, the investment 
decision can be viewed as follows. The 
entrepreneur makes a long-range forecast 
of demand (for example, one year) which 
implies a series of short-range forecasts 
(for example, monthly during the year). 


5 For further development of this notion, see the 
paper by Guy Stevens. Also, the issue is treated in a 
longer version of this paper available from the authors 
on request. 
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The entrepreneur decides on his optimal 
capital stock on the basis of the long-range 
forecast, and the difference between this 
and his current capital stock determines 
his investment. He then proceeds to pro- 
duce from month to month on the basis of 
his short-run equilibrium conditions and 
his original long-range forecast, as long as 
the forecast is validated by events. The 
entrepreneur’s problem then becomes how 
to decide when a forecast has become in- 
valid. One way to describe how the entre- 
preneur behaves under these conditions is 
to picture him as adopting a hypothesis- 
testing approach. That is, the entrepreneur 
continues to accept the null hypothesis 
that demand has not permanently changed 
unless events convince him otherwise. 

If the entrepreneur accepts the null hy- 
pothesis, he continues to leave his capital 
stock unchanged; but if the entrepreneur 
rejects it, he makes a new long-range fore- 
cast of permanent demand, chooses a new 
optimal capital stock on the basis of this 
forecast, and invests (disinvests) accord- 
ingly. This behavior on the part of the 
firm suggests that minor fluctuations in 
demand (those consistent with the long- 
range forecast) are met by moving along 
the short-run cost curve while significant 
changes in demand cause a long-run re- 
sponse. That is to say, the entrepreneur 
balances the opportunity loss he risks by 
making a wrong decision on capital stock 
against the opportunity loss he makes by 
operating on his higher short-run cost 
curve rather than on his lower long-run 
curve. As long as the former exceeds the 
latter, the entrepreneur leaves his capital 
stock unchanged. When the two reverse 
positions, so that the latter exceeds the 
former, the entrepreneur will invest (dis- 
invest) so as to change capital stock. 

Thus the entrepreneur in the face of un- 
certainty in conjunction with positive 
costs-of-adjustment will be quite sluggish 
in making changes in capital stock. A de- 
cision to change capital stock will be made 
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only after the entrepreneur decides de- 
mand has changed permanently. Such a 
decision may take several periods of ob- 
servation. Even after a decision has been 
made that permanent demand has changed, 
costs-of-adjustment may deter an immedi- 
ate movement to the entrepreneur’s opti- 
mal capital stock. 


II. Expectations, Permanent Demand, 
and Errors in Variables 


Looking at the decision problem for the 
entrepreneur faced with uncertainty and 
high costs of adjustment as one in which 
the entrepreneur makes a new long-run 
forecast when he rejects the hypothesis 
that permanent demand has not changed, 
one is faced with the question of how to 
capture the changes in the entrepreneur’s 
expectations for purposes of estimation. 
One approach to this problem is the adap- 
tive expectations formula of Phillip Cagan 
and Marc Nerlove which has become 
quite popular. As Edwin Mills shows, how- 
ever, such an autoregressive model implies 
biased expectations. Mills demonstrates 
that any predictive information in an 
autoregressive scheme will be better uti- 
lized if it is built into the vector of explana- 
tory variables. Thus a regression equation 
using the expectational variable as the de- 
pendent variable and any other explana- 
tory variables we think relevant as the 
independent variables (including, if de- 
sired, past values of the expectational 
variable itself) should provide a better 
estimate. If, for example, we assume a 
fixed-price model, then anticipated perma- 
nent demand for some future period con- 
sists of anticipated permanent sales. If we 
make the assumption that on the average 
entrepreneurs guess correctly about their 
future sales, then we can regress actual 
sales on a set of explanatory variables, thus 
obtaining regression coefficients with which 
to form a predictive equation for antici- 
pated permanent sales. If some such 
scheme is not followed, but instead actual 
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sales are used as an independent variable 
in an investment equation instead of an- 
ticipated permanent sales, then the sta- 
tistical problem of errors-in-variables is 
likely to be encountered.® 

The relevance of the errors-in-variables 
analysis for investment studies is obvious. 
Take, for example, the accelerator model 
of investment. In its most general form it 
focuses on a generally accepted economic 
doctrine, viz., that the demand for capital 
is a derived demand.’ But it is not neces- 
sary to link investment with historical 
changes in sales to preserve this truth. It is 
really anticipated long-run optimal sales, 
not historical output, that is functionally 
related to optimal capital stock. Invest- 
ment then depends on changes in antici- 
pated long-run optimal sales, which do not 
necessarily occur part passu with actual 
sales changes especially where imperfect 
knowledge is the rule. Optimal capital 
stock will tend to be more sluggish under 
uncertainty than actual output. This sug- 
gests that investment depends on-changes 
in permanent demand (or, in a fixed-price 
model, permanent sales) rather than in 
actual demand (sales) under the assump- 
tion of a fixed system of cost curves. 

Now if this view of investment is valid, 
it suggests that traditional formulations of 
the investment equation based on the ac- 
celerator theory lead to inconsistent esti- 
mates of the parameters of that function, 
in just the same way that consumption 
functions based on measured income yield 
inconsistent estimates of the marginal pro- 
pensity to consume. Investment literature 
abounds with accelerator-type regressions 

6 The earliest econometric efforts were usually errors- 
in-variables models, but for the past generation, errors- 
in-equation models have superseded them. Friedman’s 
consumption function based on permanent income re- 
juvenated the errors-in-variables approach. 

7 The accelerator model is employed since the statisti- 
cal approach developed here can be applied in a more 
straightforward manner than in other models of invest- 


ment behavior. Also, Eisner (1967) suggested the errors- 
in-variables approach for the accelerator model. 
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where the elasticity of capital stock with 
respect to output is considerably lower 
than the postulated figure of unity. Many 
possible explanations are proffered: (a) the 
firm was not operating at full capacity so 
the full accelerator was not operative; (b) 
other factors, for example, the firm’s 
liquidity, must also be taken into account; 
and (c) the firm is never in equilibrium be- 
cause of various costs of adjustment. 
Reason (c) led to the various distributed 
lag formulations. Now many or even all of 
these explanations could be true in some 
particular case, but the existence of the 
classic errors-in-variables problem may 
well explain part of the discrepancy. 

Consider an accelerator-type investment 
equation in which investment in year t is 
regarded as a linear function of the change 
in sales in the previous year as well as of 
other explanatory variables such as a ca- 
pacity indicator, profits, etc., the latter 
variables added to account for times when 
the strong accelerator is inoperative: 


(1) I, = bo + b1(S, — Sts) 
+ DXi + 
tei 


To the extent that the actual sales change 
in (1) is a proxy for the expected sales 
change, the coefficient 6, will be biased 
downward, The “true” relation would be: 


(2) Te = Bo HELSE — Ses) 


+ QT BX ina + me 


where E(m) = E(u) =0, for all r; 


2 Maans 
( yae t 
COV (Utis, Utg) = 
ies 0 elsewhere 


But 
(3) Se = Sites 
Sti = Ses + ĉt—1 
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where E(e:) = E(e,-r) =0, for all 7; 


2 : : 
Ge; 4 =7 


0 elsewhere 


COV (ris tj) = { 


Therefore, S¥—S#_.=Si—Sii—(e—e-1) 
where E(e,—e1)=0 and var (e,—e1)= 
2o2. If (1) is estimated when (2) is the true 
model, then (1) becomes indistinguishable 
from: 


(4) J, = Bo + BS: — Sty) 


+ È BX inter + the — Biles — ei) 


i=? 
or 
Ty = Bo + BilS_ — St-1) 


+ D BX + u 


i=2 


where v= Us—piles—e). Then the co- 
variance between the error term and the 
independent variable (under the usual as- 
sumption that u and e are independent) is 


(5) E{n[(S: — Ser) — ElSe — Sa)]} 
= B00 


which will be zero only when there is no 
measurement error in the independent 
variable or in the trivial case where B,=0. 
In general, this covariance will be nonzero 
and therefore (1) will be subject to the 
equivalent of the familiar simultaneous 
equations bias. In the limit, for large sam- 
ples, the coefficient of actual sales change 
b, will be biased downward as an estimator 
of §;. The other regression coefficients are 
also affected, being biased upward (down- 
ward) if their variable is positively (nega- 
tively) related to permanent sales changes.® 

From the above discussion, it would 
seem that the model dealt with here is 
actually a system of simultaneous equa- 
tions: 


8 See Chow, pp. 94-98, for detailed proofs. 
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(6a) I, = Bot B(S? — 5. 


+ È BiX in + me 


i=2 


(6b) S=S+e 
St = Sta + 4-1 


(6c) Ss =y + 2L YiX it-1 + Or 


ra) 
* m 

Sia = it D YX i + omi 
ia? 


where J,=net investment in year t; St= 
true but unobservable permanent sales in 
year t; S,=actual sales in year t; Xj, 
t=2,..., m stand for all other relevant 
variables, some 8; and y; may be zero; and 
with the error terms assumed independent 
of each other and with means zero and 
constant variances of of, o, and gł, re- 
spectively. Equations (6) thus constitute 
a system in which both J and S are treated 
as endogenous; only the X; are truly exoge- 
nous variables. When (6a) is estimated 
with actual sales used in place of perma- 
nent ones, actual sales are erroneously 
treated as exogenous variables, leading to 
the familiar simultaneous equations bias, 

One way to reduce the bias in (; is to 
follow the instrumental variable approach 
suggested by equations (6). First the endog- 
enous variable S, can be regressed on all 
the instrumental variables X; in (6c). 
From these estimates a new variable, §,, 
is formed, defined as: 


(7) Se = gt Do Xin 
i=? 

This variable provides an estimate of ST 
from which much of the measurement error 
e, will have been removed. If 5, is then 
used in the second stage as the sales vari- 
able in place of Sž, with 5,1 for S#_,, the 
resulting estimates of the 8; should be more 
accurate estimates of the @; in the basic 
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structural equation (6a). The task then is 
to estimate (6a), first using (S:—S,1) as 
the main independent variable, then note 
the difference when it is estimated with 
($e— S.) as the main independent vari- 
able, in a two-stage procedure. The result 
should be that the coefficient of the sales- 
change variable should increase in the 
second stage. 

The two-stage procedure can also shed 
some light on an old controversy in the in- 
vestment literature, viz., the role of profits 
in investment. Jan Tinbergen held that 
the ‘prospect of future profits induces in- 
vestment and that current profits are an 
indicator of future profits. Thus profits 
enter the investment picture on the de- 
mand side; i.e., they directly influence the 
firm’s desire to expand. There is another 
school of thought about profits, however, 
associated with Meyer and Kuh and with 
Duesenberry, among others, which main- 
tains that profits affect the supply of funds 
that finance investment. This notion de- 
pends on the assumption that external 
capital rationing exists or that firms, for 
this or whatever reason, prefer to finance 
their expansion out of retained earnings. 

The usual course taken in investment 
studies is simply to add a profits variable 
(or several) with unspecified coefficient to 
the structural equation and let the sample 
determine its value. The trouble with this 
approach, however, is that if applied in 
this simplistic fashion, the resulting esti- 
mate of the profits coefficient (in the 
liquidity, or supply-side sense) will, be- 
cause of the errors-in-variables problem, 
inevitably be upward biased and the sales- 
change coefficient correspondingly down- 
ward biased. To the extent that Tin- 
bergen’s view is valid, the profits coefficient 
in the regression equation will reflect sub- 
stantial informational content about ex- 
pected earnings (which, in this model, is 
reflected by St, expected sales) along with 
the supply effect, if any, of profits per se 
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on investment. This could help to explain 
some empirical results obtained in many 
studies with respect to profits. When prof- 
its have been included as an explanatory 
variable along with actual sales changes, 
their coefficients have usually been posi- 
tive and sometimes significantly so. But 
this is consistent with a true value of zero 
for the profits coefficient (in the liquidity 
sense) if profits are positively correlated 
with expected sales, as Tinbergen would 
maintain. This confounding of profits’ sup- 
ply and demand effects can be reduced by 
a two-stage procedure and some, at least, 
of the demand-side content of profits can 
be salvaged. To the extent that profits con- 
tribute anything to equation (6c), their 
coefficient should be lower when (.$,— 5,1) 
is used in (6a) than it is when (Si— S) is 
used. The profits coefficient in (6c) should 
provide some idea of their demand-side 
influence, and their coefficient in (6a)— 
when (5,—5,1) is used—should indicate 
their liquidity or supply-side influence. 
Another implication of this approach is 
that if the method succeeds in estimating 
anticipated permanent demand, the aver- 
age lag that can be derived from the esti- 
mated investment equations should be 
shorter when anticipated permanent sales 
changes are used than when actual sales 
changes are entered into the regression. 


III. Empirical Results 


To test the model developed above, a 
pilot study of a group of eight large U.S. 
industrial firms was undertaken. These 
firms were chosen mainly because 1934- 
63 data were available for them in a par- 
ticularly convenient form, as a result of 
earlier studies by Jorgenson and Siebert.’ 


? The data sources and measurement methods are the 
same as those of the Jorgenson and Siebert studies. The 
firms used in this study were: 1) American Can Co., 
2) General Electric Co., 3) General Motors Corp., 4) In- 
ternational Business Machines, 5) R. J. Reynolds To- 
bacco Co., 6) Standard Oil Co., 7) Swift and Co., and 
8) U.S. Steel Corp. Details on data measurement are 
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These figures were then extended through 
1966 except in a few instances where the 
company’s method of accounting had 
changed and the data would no longer be 
comparable. 

The variables used in the regressions are 
defined as follows: 


S,-1= the firm’s sales in year t—1. 
$= the firm’s predicted permanent 
sales for year t estimated on the 
basis of knowledge through year 


t—1. 
P= the firm’s profits before taxes in 
year t—1. 


S= the industry’s sales in year t—1. 
MVF,_,=the market value of the firm at 
the end of year t—1. This is the 
sum of the firm’s debt and the 
market value of its equity. 
Yehuda Grunfeld used this as an 
indicator of expected future 

profits. 
I,=the firm’s investment in fixed 
plant and equipment during 

year t. 
D,=estimated replacement, i.e., 
“true” depreciation for the firm 

in year t.!° 


The first-stage set of regressions con- 
sisted of four equations estimating perma- 
nent sales. These estimates were assumed 
to be made before the fact, i.e., under con- 
ditions of uncertainty. The instrumental 
variables used were the firm’s own sales, 
its profits, its market value, and the sales 
of its industry. In the first equation these 
independent variables were expressed as 


contained in a longer version of this paper available 
from the authors on request. 

10 Given investment at constant prices and two bench- 
mark capital stock figures, all other capital stock and 
replacement data were computed from an explicit model 
for replacement, assuming that replacement was a con- 
stant fraction of capital stock at the start of each year. 
This yielded a difference equation that could be solved 
for an estimate of the “true” depreciation rate. This in 
turn was used to compute a “‘true” depreciation series. 
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three-year averages in order to remove 
transitory. effects. For the firm’s own sales, 
this choice seems reasonable, but for the 
other variables it is possible that changes 
in their levels or even their growth rates 
might be more meaningful. For example, a 
firm might be more inclined to believe its 
sales would increase if its profits were in- 
creasing rather than merely high, and it 
might be more influenced by a high growth 
rate of its industry’s sales rather than by 
its current high level. Accordingly, the 
second equation used these instrumental 
variables expressed as a change. in their 
levels from year t—2 to year t—1 and the 
third used them expressed as growth rates 
or percentage changes from year t—2 to 
t—1. Thus, the first three estimating 
equations were as follows: 


(8) Si) = go + gift/3(Se1 + So + Se-1)] 
+ go[1/3(Pra + Pro + Pr-s)] 
+ ga[1/3(St-a + Sta + St-2)] 
+ guMV Fi 

(9) (Se) = go + gil1/3(Se1 + See + Ses)] 
+ gelsti — Sta) 
+ g3(Pr+1 — Pio) 
$ gi(Se-a = Sts) 
+ g(MV Fii — MVF) 

(10) ($) = g + g1[1/3 (St + Se + Sea) | 


Sass 
WE 
HN ee 


Pii tA Pre 
icy (==) 
ON: Pe 


+ & = = 

2 ce aa 
Sis 

(= VF — M =) 
a cE 1 Se 
MV Fiz 

The results of these frst three equations 
were then used to decide upon a fourth and 


pace 
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final version. The fourth equation used as 
independent variables those that were 
found to be significant in the first three 
formulations. Thus, permanent sales in 
year t were estimated as a function of the 
firm’s average sales in the preceding three 
years, a variable whose coefficient differed 
significantly from zero in all three earlier 
versions; the firm’s market value at the 
beginning of year t, significant in the first 
equation; the change in the firm’s profit 
level during the preceding year, significant 
in the second equation; the change in the 
firm’s market value during the preceding 
year, significant in the second equation; 
the growth rate of the industry’s sales 
during the preceding year, significant in 
the third equation; and lastly, the firm’s 
profits in the preceding year. The profits 
variable was added in order to separate the 
demand-side, informational contribution 
of the profits variable from the liquidity or 
supply-side contribution it might make to 
the subsequent second-stage investment 
equations. Thus, the fourth equation was 
of the form: 


(11) (Si) = go+ gi[1/3(Si-s + Si + St-a)] 
+ eM V Fii + gs( Pii N Pi) 
+ g(MV Fi — MV Fi) 


Sa 
+ gs 25-2) + gePr-1 
t-2 

The regression program used for the 
above four equations had a stepwise fea- 
ture which permitted each variable to 
enter the regression singly, in order of im- 
portance. For example, if one independent 
variable was already in the equation, the 
next variable to be added to the equation 
would be the one with the highest F-level 
for entrance. Because of multicollinearity 
among the explanatory variables, the addi- 
tion of a third or fourth variable often 
added virtually nothing in the way of 
fresh explanation; its main effect was to 
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render insignificant the coefficients of 
variables previously added. To rule out 
these overly collinear effects, the rule 
adopted was to accept as final the equation 
where any omitted variable, if it were to 
enter, would render insignificant the co- 
efficient of any variable in the equation, 
including its own (at a significance level of 
95 percent). 

The results for all four equations pre- 
dicting permanent sales are shown in Table 
1. The independent variables shown in the 
table are considerably fewer than those 
shown above because many of those 
originally considered turned out to be in- 
significant; only those whose coefficients 
were significantly different from zero at 
the 95 percent level are shown in Table 1. 

The firm’s own sales average was, as 
expected, most helpful in predicting its 
permanent sales. Industry sales were less 
important.4! But profits entered signifi- 
cantly into two of the equations as did the 
market value of the firm variable. These 
results tend to confirm Grunfeld’s belief 
that this variable has expectational con- 
tent. 

Since the fourth equation was the most 
general in that it allowed the instrumental 
variables to enter in any form, and since it 
estimated sales with slightly greater ac- 
curacy (R?=.98) than the other three 
(R?=.97), it was selected as the “best” 
predictor of permanent sales. The fourth 
equation was then used to generate a 
series of permanent sales which could be 
used in the second-stage problem, the in- 
vestment estimation equation. 

The simplest possible version of an ac- 
celerator-type investment equation would 
be one that made gross investment in year 


11 This would appear te contrast with Eisner’s (1967, 
pp. 368, 374) results in which he hypothesizes that firms 
view variations in their industry’s sales as a better pre- 
dictor of their future prospects than their own past sales 
experience. However, the firms included in this study 
are the largest in their industries, so they may dominate 
the industry influence. 
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TABLE 1—REsutts or Four REGRESSIONS PREDICTING PERMANENT SALES IN YEAR t 
AS A FUNCTION OF SPECIFIED VARIABLES 











Regression Coefficients and Standard Errors 








` I 1 
Constant Seoses 
Equation R? Term Sert StotSes) MVF, Pui-— Pes MVF, —MV Fra Sia Pei 
(8) .97 14.00 1.019 .0682 
: (62.23) (.0305) (.0183) 
(9) 97 11.55 1.089 -6257 1699 
(59.38) (.0145) (.2048) (.0377) 
(10) .97 86.00 1.124 864.4 
(69.49) (.0145) (282.4) 
(11) 98 96.09 9113 0464 7340 
(64.75) (.0421) (.0189) (.2038) 





t a function of the firm’s replacement 
needs, i.e., its true depreciation, and its 
current year sales change: 


(12) Is = Bo + Bi( Di) + Bo(Se — Sea) + i 


This is perhaps overly simplified but it 
does serve to focus attention on the sales- 
change variable which is of primary in- 
terest here. Accordingly, equation (12) was 
estimated in two forms: first, with actual 
sales used for S,—S;.1 and then with 
permanent sales, 5,—$,_1, yielded by equa- 


tion (11). The results are presented in 
Table 2. 

When the permanent rather than the 
actual sales change was used as the inde- 
pendent variable, the regression equation 
explained 73 rather than 47 percent of the 
variation in investment. The coefficient of 
the sales change variable rose from .0569 
when actual sales were used to .4052 when 
permanent sales were used; the increase 
was statistically significant at the 99.5 per- 
cent confidence level. 


TABLE 2—RESULTS OF THREE PAIRS OF REGRESSIONS ESTIMATING INVESTMENT ACCORDING TO EQUATIONS 
(12), (17), AnD (18), USING ACTUAL SALES AND PREDICTED PERMANENT SALES 











Regression Coefficients and Standard Errors 


Constant 
Equation R Term De Se— Sta Tha Stuu—-Str2 Pus 
(12a) Using actual sales 47 129.3 6024 0569 
(21.48) (.0488) (.0274) 
(i2b) Using predicted perma- 
nent sales -13 68.80 -5585 .4052 
(15.85) (.0339) (.0281) 
(17a) Using actual sales 93 6.865 .0527 -0462 . 8909 .0847 
(8.751) (.0252) (.0106) (.0307) (.0109) 
(17b) Using predicted perma- 
nent sales 93. 7.873 .1002 1629 .8430 ~—.0392 
(8.504) (.0259) (.0181) (.0370) (.0198) 
(18a) Using actual sales 94 5.941 .0241 .0414 . 6868 .0467 .1462 
(8.072) (.0237)  (.0098) (.0440)  (.0119)  (.0242) 
(18b) Using predicted perma- 
nent sales .94 7.320 -0469 .0879 . 7223 — .0540 1313 
(8.159 (.0277)  (.0245) (£0452) (.0288)  (.0304) 


24 THE AMERICAN ECONOMIC REVIEW 


It was suggested above that equation 
(12) is a rather simplified formulation. Be- 
cause of costs-of-adjustment it is not opti- 
mal for a firm to adjust its capital stock 
quickly. Such partial adjustment can lead 
to a flexible accelerator model of invest- 
ment in which not only the current year’s 
sales changes, but also the preceding years’ 
changes enter the regression.” This leads 
to a distributed lag formulation of the 
investment equation. Some authors, nota- 
bly Eisner (1960), have included as many 
as seven sales-change variables in an in- 
vestment equation of this type. It is possi- 
ble to suggest the same process, while 
economizing on variables, by using some 
version of a Koyck-type distributed lag.” 
This can be done by assuming that beyond 
some time period in the past, the influence 
of prior periods decreases geometrically. 
For example, net investment in year t, Qs, 
can be considered to be a linear function of 
all past sales changes (either actual or 
permanent). Thus: 


(13) Qe = ao + GAS, + a2 ASy1 + ASi 
+ aAStst... 


Gross investment in year t, Iı, would be 
net investment Q, plus replacement invest- 
ment R, so: 


(14) Is = Ry + ao + GAS, + @2ASi1 
+ ASi + ASe +... 


The decreasing geometric series can be in- 
troduced at any point. If one wishes, one 
can estimate any finite number of the 
a; 1=0,..., ©, assuming that the re- 
maining ¢;4;,7=1,..., ©, are related to 
a; as follows: 


(15) Qn; = hia, O<h<1 


#2 See Eisner and Strotz and Lucas for a demonstra- 
tion that introducing costs-of-adjustment in the invest- 
ment function can lead to a flexible accelerator-type in- 
vestment model. 

3 A Koyck-type distributed lag is sufficient for our 
purposes since we are not attempting to estimate the 
best form of the lag function. 
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For example, if one estimates only the first 
two sales-change coefficients and permits 
the geometric decrease to begin beyond 
that point, one can derive: 


(16) i= (1 = h)ao + (Re me RRi) 
+ hlii + AS, 
+ (a2 — har) ASi 


Because of the presence of R, and Ry. in 
this equation, the multicollinearity prob- 
lem would be severe if it were estimated in 
this form. Since the replacement (true de- 
preciation) series used here varied very 
little from one year to the next, (Ri—/ARi_1) 
was assumed to be approximately equal to 
(1—h)R., so equation (16) above became 
the following equation to be estimated 
here: 
(17) I, = Bo + B1(Di) + B2(Tr-1) 
+ B3(St — St-1) + Ba(St-1 — St-2) 
+U 
where B°=(1—A)ao, Bi~(1—h), B:=h, 
Bs= a1, and b= az — hay. 

Equation (17) was then estimated in two 
forms: first, with actual sales used for 
SS and Sea See; and then with 
permanent sales $,—S,-1 and S:1—5j_2, 
yielded by equation (11). The results are 
presented in Table 2. 

Based on the earlier discussion, we 
should expect that equation (17b) would 
explain investment at least as well as— 
hopefully, better than—equation (17a), 
and that the coefficient of S,—S:1 would 
be larger in (17b) than in (17a). Also, 
owing to the derivation of equation (17), 
Bs, the coefficient of (S:1—St-2), can be 
used together with 6 and ĝ: to estimate 
the original distribution lag coefficients a, 
t, and all remaining ones if desired. If this . 
were done, then we should expect that the 
distributed lag estimated from (17a), the 
actual sales equation, would be longer than 
the one estimated from (17b), the perma- 
nent sales equation. In other words, the 
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two-stage procedure should serve to disen- 
tangle the purely expectational lag from 
the costs-of-adjustment one. To the ex- 
tent that the expectational lag has already 
been subsumed under the permanent sales 
variable, there should remain only the 
costs-of-adjustment lag. So the estimated 
value of a; in equation (13) should de- 
crease when permanent sales are substi- 
tuted for actual sales in the estimation of 
equation (17). This, together with an in- 
crease in a;, would imply the lag has been 
foreshortened. 

As can be seen from Table 2, equation 
(17b) was at least as good as equation 
(17a) in explaining investment, since 93 
percent of the variation in investment was 
explained by each. (Actually, equation 
(17b) was very slightly better with R?= 
.930 as compared with R?= .927 for equa- 
tion (17a).) The change in the coefficient 
of S,—St-1 was also in the predicted direc- 
tion, increasing substantially when perma- 
nent sales were used. The increase was sta- 
tistically significant at the 99.5 percent 
confidence level. The estimates of ai, az 
and a; for the actual sales version were 
.0462, .1259, and .1122, respectively. For 
the permanent sales version, they were 
1629, .0981, and .0847, so the distributed 
lag has indeed been shortened by the two- 
stage procedure. 

The investment equations considered 
thus far have made no allowance for 
liquidity or supply-side variables. As men- 
tioned earlier, Duesenberry and Meyer 
and Kuh, among others, have stressed the 
importance to investment of a high level of 
profits. The investment equation pre- 
viously considered could be altered to in- 
clude a profits variable as follows: 


(18) Is, = Bot B1( Di) + B21) + 83(Pr-1) 
+ BalSt — St-1) + 85(Sta — St-a) 
+U: 

Since equation (18) contained the profits 
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variable’ that was included in equation 
(11), the estimate of permanent sales, esti- 
mating equation (18) in two ways with 
actual sales and with permanent sales 
should serve to sort out the demand-side 
and supply-side effects of the previous 
year’s profits on investment. Accordingly, 
this equation was estimated with the re- 
sults shown in Table 2. The increase in the 
coefficient of S,—S:1 when permanent 
sales were substituted for actual ones was 
statistically significant at the 95 percent 
confidence level. The change in the esti- 
mated lag structure here was also as pre- 
dicted. Estimates of dı, dz and a, were 
0414, .0751, and .0516 for the actual sales 
equation; they were .0879, .0095, and 
.0069, respectively, for the permanent sales 
equation.” 

The main reason for estimating equation 
(18) was to observe the behavior of ĝs, 
the coefficient of the profits variable. If 


N There is some question as to what measure of profits 
should he included in the second-stage or investment 
equation regression. Kuh, p. 63, suggested profits after 
taxes plus depreciation less dividends paid as an ap- 
propriate measure for the supply of funds impact on 
investment. In the results reported here, however, the 
same profits variable was employed in both stages of 
estimation—in estimating permanent sales and in the 
second-stage investment equation. 

18 To rule out the possibility that these results might 
be spurious owing to the presence of heteroskedasticity, 
the investment equations were also estimated in ratio 
form, with each equation divided through by capital 
stock, an indicator of firm size. The results were not 
materially changed. The Durbin-Watson statistic was 
used to check independence; for what it is worth, this 
gave favorable results (i.e., no evidence of seria] correla- 
tion) for all equations except (12a) and (12b), which are 
no doubt misspecified. But the Durbin-Watson test is 
not strictly applicable to the case where lagged variables 
are used and it is biased toward a favorable result in that 
event. Nevertheless, there is reason to believe that auto- 
correlation in the residuals is not a major problem. The 
focus of this study was not on the estimation of coeffi- 
cients for their own sake, but on ascertaining whether 
the use of different sales variables gives rise to differ- 
ences in regression coefficients. For each pair of equa- 
tions compared, any irregularity such as autocorrelation 
would be expected to occur in both versions. Thus, 
differences between them which were of primary interest 
here should not be appreciably affected in any event. 
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profits have any demand-side influence, 
i.e., if they affect the estimate of perma- 
nent sales, then the coefficient of the 
profits variable should be lower in equation 
(18b) than in equation (18a). This is be- 
cause the demand-side influence of this 
variable should already be reflected in the 
permanent sales variable used in (18b) 
while it is not so reflected in the actual 
sales variable used in (18a). How much 
lower the coefficient would become is a 
moot question, since it depends on the rela- 
tive strengths of the demand-side and 
supply-side influences of this variable. As 
can. be seen from Table 2, the profits co- 
efficient did decrease in equation (18b) as 
predicted but the decrease was not very 
large. In fact, there is about a one-third 
chance that the decrease was not statisti- 
cally significant. From this test, then, it 
would appear that the profits variable 
could have both'a demand-side and a 
supply-side influence on investment. Fur- 
ther tests with larger samples should per- 
mit better estimates of their magnitudes. 


IV. Concluding Remarks 


The results of the empirical analysis 
were consistent with our expectations: the 
estimated elasticity of capital stock with 
respect to sales increased, and the esti- 
mated average lag decreased when the in- 
strumental errors-in-variables approach 
was employed. The empirical results also 
lend support to the hypothesis that an 
entrepreneur faced with uncertainty will 
tend to adjust only when he considers 
changes to be permanent. Our results sug- 
gest that further work with an instrumen- 
tal errors-in-variables approach for in- 
vestment behavior may prove fruitful, 
especially in disentangling supply-side 
from demand-side effects of profits. Our re- 
sults are also consistent with those of 
Eisner (1967). He found that sales expec- 
tations of firms have some role in explain- 
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ing investment over and above that pro- 
vided by actual current and lagged sales 
changes. 

In addition, the results have implica- 
tions beyond the confines of investment 
behavior. Most economic acts are based 
upon expectations formed about an uncer- 
tain future. Under such conditions, eco- 
nomic agents’ behavior will tend to depend 
on anticipated permanent values of rele- 
vant decision variables. If that is the case, 
the two-stage instrumental errors-in-vari- 
ables approach employed in this paper 
may be a more appropriate estimation 
procedure than the conventionally used 
errors-in-equation model. 
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Rational Expectations in a Disequilibrium 
Model of the Term Structure 


By MICHAEL E. EcHots AND JAN WALTER ELLIOTT* 


Many of the recent tests of theories on 
the term structure of interest rates have 
been based on variants of an expectations 
model first developed by David Meisel- 
man. Studies by Reuben Kessel and James 
Van Horne use variants of Meiselman’s 
model in the attempt to empirically test 
various aspects of term structure theory. 
The models of Meiselman, Kessel, and 
Van Horne share the presumption that 
interest rate expectations are autoregres- 
sively related to prior and present com- 
ponents of the term structure according to 
an error-learning hypothesis. Other work, 
most notably by Richard Roll and Thomas 
Sargent (1973), has examined the related 
proposition that interest rate expectations 
are a martingale or a sub-martingale. 
Sargent’s results do not support the repre- 
sentation of interest rate expectations as a 
martingale or sub-martingale, while Roll’s 
somewhat positive results are confined to 
the very short expectations embodied in 
the Treasury Bill market. 

The formulation of the term structure as 
an essentially autoregressive model places 
the resulting theory in isolation from other 
components of the economic system and 


* Assistant professor and associate professor, respec- 
tively, School of Business Administration, University of 
Wisconsin-Milwaukee. We wish to acknowledge the fi- 
nancial support of the Northwestern Mutual Life In- 
surance Company, the Allis Chalmers Foundation, the 
UWM Graduate School, and the Management Research 
Center of the School of Business Administration. 

! Meiselman’s original structure is: 


tunlit — tynla = B(Rea — tea) + æ 


where t,,£ is the expectation of the one-period spot 
rate n periods in the future held by investors at time t; 
Ruz is the one-period spot rate occurring at time t; 
and «, 8 are constants. 


leaves several important questions unre- 
solved. The role played by current eco- 
nomic variables in the formation of the 
type of interest rate expectations postu- 
lated by Irving Fisher, John Hicks, 
Friedrich Lutz, and others, remains un- 
clear. Neither classical nor Keynesian con- 
cepts of interest rate determination are 
directly incorporated in the investor’s ex- 
pectational framework. Nonetheless, em- 
pirical evidence such as that presented by 
Sargent (1968), Martin Feldstein and Otto 
Eckstein, Thomas Yohe and Dennis Kar- 
nosky has shown that economic variables 
significantly affect the level of interest 
rates. Finally, the decreased ability of the 
error-learning model to explain the level of 
forward rates as longer time horizons are 


_ considered indicates the desirability of an 
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expanded theory of investor expectations.” 

In this paper, we develop a model of the 
term structure based on the premise that 
expectations of future spot rates are pri- 
marily determined by current and past 
economic behavior. The model is based 
upon a four-sector loanable funds repre- 
sentation of equilibrium interest rates. The 
solved structure of this model is used as 
the basis for the estimation of expected 
rates according to the rational expecta- 


2 Meiselman’s results for the error-learning model are: 


Year of Forward Rate Correlation Coefficient 


n=l -952 
2 -867 
3 768 
4 +682 
5 +642 
6 625 
7 631 
8 590 


The error-learning model does an increasingly poor job 
of explaining longer forward rates. 
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tions concept proposed by John Muth. Our 
model of rationally based expected rates is 
incorporated into a disequilibrium frame- 
work that enables empirical testing of the 
role of expectations, liquidity factors, and 
institutional supply and demand factors in 
explaining fluctuations in forward rates 
over time. 

In the pure expectations theory of the 
term structure discussed by Lutz and 
Meiselman, speculation is active across all 
maturity regions. The existence of risk- 
neutral investors drives the structure of 
forward rates implicit in the yield curve 
into close alignment with expected future 
spot rates. If forward rates rise above mar- 
ket expectations of future spot rates, de- 
mand builds for the appropriate forward 
contracts, bond prices rise for the maturi- 
ties involved, and market equilibrium in 
which forward rates align with expected 
future spot rates is restored. Hicks and 
others have proposed modifications of this 
structure to accommodate a risk premium 
for longer maturity securities. In this view, 
observed forward rates consist of a risk 
premium as well as expectations of future 
spot rates. John Culbertson has argued 
that the existence of institutional barriers 
reduces the influence of speculative activ- 
ity by inhibiting the leveling of forward 
rates with expectations. He proposes that 
customary investment maturity regions 
exist for a number of institutional inves- 
tors, such that their liquidity requirements 
and cash flow position can affect some 
regions of the yield curve disproportion- 
ately more than other regions. 

Empirical tests of the existence of risk 
premiums have been made by Meiselman, 
Van Horne, J. Huston McCulloch, and 
ourselves (1975a) using variants on the 
error-learning model described in footnote 
1. Although Meiselman’s original results 
are not sufficient wto support his conclu- 
sions, for reasons given by Reuben Kessel, 
the conclusion of the other studies is that 
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the existence of risk premiums appears to 
have positive empirical support. Direct 
empirical tests of the market segmentation 
ideas of Culbertson have been limited. 
Franco Modigliani and Richard Sutch 
(1966, 1967) have developed and tested a 
variant of Culbertson’s model that empha- 
sizes the impact of bond market supply 
upon market equilibrium between long and 
short maturity bonds. However, the results 
of their tests are quite mixed. In addition, 
Douglas Fisher has reported evidence of 
market segmentation for British securities, 
while Jacob Michaelson has conducted 
tests on holding period yields using 
Treasury data and has reported results un- 
favorable to a market segmentation view. 
Previous work undertaken by the present 
authors (see Elliott and Echols 1976) finds 
evidence of frequent market segmentation 
in longer maturity regions for U.S. Trea- 
sury bonds. 


I. A Disequilibrium Structure 


None of the empirical tests now dis- 
cussed has proceeded on the assumption 
that present expectations of future spot 
rates are primarily governed by aggregate 
economic behavior. By contrast, this as- 
sumption is a central premise of the work 
reported upon here. We begin with the 
well-accepted premise that forward market 
rates of interest contain substantial if not 
exclusive information on expectations of 
investors concerning future spot rates of 
interest. Forward rates are implied by the 
current term structure of yields according 
to: 


(1 + Regie)” t! 7 
(1 + Ras)” 


where Rn. is the spot rate of discount on 
n-period money as of time t and 14,7: is the 
forward market rate of interest at time t 
on one-period money t+ periods into the 
future that investors could be assured of by 
shorting m-period contracts and buying an 


(1) tint, = 
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equal long position in m+1 period con- 
tracts. 

To structure our model of forward rate 
determination, we employ a market dis- 
equilibrium framework.’ This framework 
recognizes that at any point in time a given 
forward rate may not be fully adjusted to 
its equilibrium value, and that a given 
forward rate may or may not contain a 
liquidity premium. The disequilibrium 
framework is: 


(2) tants = tanEs + (tpnfare — tnl) 
+ (tnt ae t+nfOrt) 


where 14, is the liquidity neutral fully 
adjusted expected spot rate for one-period 
money periods in the future held by in- 
vestors at time t, and +,,/fer, is the fully 
adjusted forward rate existing at time t 
for one-period money n periods in the 
future. 

The term (t::fdre—tinZr) in equation 
(2) defines a liquidity premium term 
which is the difference between a fully 
adjusted forward rate and a fully adjusted 
liquidity neutral expected rate. The term 
(t4n%t—t+nfrr) is the difference between 
the observed forward rate and the fully 
adjusted forward rate. This term defines a 
market equilibrium adjustment gap due to 
nonspeculative factors such as those pro- 
posed by Culbertson and Modigliani and 
Sutch. 

In the pure expectations hypothesis, in- 
vestors are neutral to liquidity considera- 
tions and markets are fully adjusted to 
equilibrium values. Thus, under that the- 
ory tents = tants and both (¢4nfOri— tyr Ei) 
and (tinft—tpnfarr) are not significantly 
different from zero. In a fully adjusted 
liquidity premiums model, ¢paft=tinZet 
(tanfOre— tenZr) with (tan%t— tenfare) being 
essentially zero. Finally, if markets also 
lack effective short-term adjustment, the 


3 Our framework was inspired in part by a disequilib- 
rium model proposed by Sargent (1968). 
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explanation of fluctuations in observed 
forward rates must involve all three terms. 


A. Expectations 


As the first step in our analysis, we 
formulate a model structure to explain the 
expectations term (14,2). It is assumed 
that expectations of future interest rates 
are formed according to a rational expecta- 
tions process as proposed by Muth where 
the economic determinants of current in- 
terest rate levels form the basis for in- 
vestor’s expectations about future actual 
rates.* 


B. The Real Interest Rate 


The economic determinants of interest 
rate levels are identified by construction of 
a loanable funds model largely similiar to 
that proposed by Sargent (1968). In his 
model, nominal interest rates are composed 
of a real component, a component reflect- 
ing inflationary expectations, and a com- 
ponent measuring the efficiency of market 
equilibrium adjustments. For a given level 
of real output, the real interest rate adjusts 
so that aggregate flows of saving are offset 
by flows of new investment spending. 
Employing this concept, we follow Sargent 
in formulating equilibrium saving and in- 
vestment functions as follows: 


(3) I(t) = I(R.(t), Li[AX(t)]) 
ol ol 
< . een 
OR, OAX 
(4) S(t) = S(R.(t), X(t) 


as os 
>0; ——>0 
OR, ox 


4 A rational expectations process based upon economic 
determinants of the current interest rate is not incon- 
sistent with either the expectations hypothesis or even 
Meiselman’s model. In the error-learning model, the 
current one-period spot rate is implicitly determined by 
economic forces of supply and demand. Thus our model 
makes explicit the components of the implicit assump- 
tion contained in Meiselman’s model that expectations 
are ultimately founded upon economic variables. 
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where: 


R,({t) =the real interest rate 
I(t) = desired real investment 
S(t) = desired real saving 
X(t)=aggregate output 
AX(t) = the one-period change in aggregate 
output 
I= lag operator 


Expression (3) reflects a distributed lag 
accelerator similar to that studied by 
Robert Eisner, modified to account for 
interest rate effects on investment. Ex- 
pression (4) is a simple Keynesian-type 
saving function. To these functions, we 
add an exogenous governmental sector in- 
cluding total spending G(t) and taxes 
T(t). We define the net budgetary position 
B(t) as: 

(5) B(t) = G(t) — T(t) 
We also add an exogenous net exports 
variable N E(t). The condition for interest 
rate equilibrium is the equality of ex ante 
saving and investment, that is: 

(6) I(t) + B(t) + NE(t) — S(t) =0 


Substituting expressions (3) and (4) into 
this framework allows solution for the 
equilibrium real interest rate R*(t) as: 


(7) Re(t)=f(Ls[AX(t)], X(t), B(t), NEW) 


where the partial derivatives 


ðA ’ ax 
a from the postulated signs of the 
saving and investment functions, and 


from the role of B(t) and NE(t) in the 
equilibrium expression (6). 


C. Inflationary Expectations 


The impact of inflationary expecta- 
tions on nominal interest rates is taken to 
be a distributed lag function of the rate of 
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actual price change as postulated by 
Irving Fisher. This formulation has also 
been examined empirically by Wiliam 
Gibson, Leonall Anderson and Keith Carl- 
son, Yohe and Karnosky, Elliott, and 
John Rutledge. Sargent (1973b) has noted 
that a particular set of restrictions on an 
IS-LM type model is implied when the 
Fisherian formulation of inflationary ex- 
pectations is coupled with the assumption 
that R* is constant over time. Our formu- 
lation does not make this assumption and 
should be free of problems on this account. 
The speed of adjustment component of 
nominal rates is assumed to depend princi- 
pally upon changes in the money supply as 
proposed by Wicksell. When these two 
components are added to the real interest 
rate expression (7), the complete model for 
current nominal interest rates i(t) results. 
This is: 
(8) i(t) = f(Li[Ax(t)], X(t), B(t), 
NE(t)) + g(Le[Dp(t)]) + &(DMS(t)) 


where Dp(t) is the percent change in gen- 
eral prices, DM S(t) is the percent change 
in money supply, and L; is a second lag 
operator. Expression (8) differs from the 
loanable funds model proposed by Sargent 
in two ways. First, a distributed lag invest- 
ment accelerator replaces his single period 
accelerator. This modification reflects the 
prevalent empirical evidence that output 
adjustments impact on investment de- 
mand with a lag. Secondly, government 
expenditures and net exports have been 
added to complete the model and to make 
it correspond to the recent economic con- 
ditions reflected in the modern data used 
here. Sargent ignored government spend- 
ing, tax, and net export impacts on equi- 
librium in his tests using data from 1902~ 
40, presumably because such effects were 
judged to be of little significance during 
this earlier period. 

The complete model for expected spot 


32 THE AMERICAN ECONOMIC REVIEW 


rates is produced from equation (8) by 
specifying the structure to be linear, de- 
fining the lag distributions, and by re- 
placing i(t) by t+nÆ to reflect the hy- 
pothesis that the economic factors im- 
pacting upon current nominal rates are the 
same factors that form rational expecta- 
tions about future nominal rates. 

In the empirical tests to follow, the use 
of monthly data has an impact on the 
specification of the two lag distributions. 
Since high serial correlation is commonly 
a characteristic of monthly data, even for 
flexibly constrained lag distributions of the 
considerable length suggested by previous 
studies of accelerator and price expecta- 
tions lags, we formulated both of the lag 
distributions in the following way: 


(9) Ly = af[X(t) — X(t — 1)] 
+ a,AX(1, 12) + mAX(13, 24) 
+ a34X(25, 36) + a,AX (37, 48) 
+ asAX(49, 60) 


(10) zy = ele) — ot - 0) 
p(t — 1) 


+ b,Dp(1, 12) + beDp(13, 24) | 
+ b3Dp(25, 36) + b4Dp(37, 48) 


where the coefficients a; and b; (i=1, 2, 
, 5) are unconstrained, and where 


oe p(t — j) — pit — j — 11) 
Doj,j + 11) = ; 
p(t — j — 11) 
for 7 = 1, 13, 25, 37, 49 
AX(j,j +11) = X(t—j) — X(t -j — 11) 


for j = 1, 13, 25, 37, 49 


We may now write the model of expected 
future spot rates used in our empirical 
testing: 
(11) tpn, = Co + CiX(t) + C2B(t) 
+ C;N E(t) + CsDMS(t) 


+ Lax] + LDH] 
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D. Liquidity and Market Disequilibrium 

Our model of observed forward rates is 
completed by specifying determinants of 
the liquidity and market disequilibrium 
terms. Earlier work by Kessel, Van Horne, 
and Charles Nelson has utilized the idea 
that liquidity premiums are influenced by 
temporal changes in market interest rates 
or other related variables.’ In particular, 
Kessel presents supporting empirical evi- 
dence that liquidity premiums are a func- 
tion of current spot rates on short ma- 
turity default free debt. We test this hy- 
pothesis using our model of expectations 
by specifying liquidity premiums to be a 
function of the current one-year spot rate 
on U.S. government bonds. Thus, the first 
specification of the liquidity premium 
term is that it is proportional to current 
spot rates: 


(12) (efor — tinEt) = Co(Ri); Cs 2 0 


where R;,, is the current one-year spot rate. 

Van Horne has conducted empirical 
tests related to liquidity premiums using 
the error-learning framework and focusing 
upon forward rates rather than spot rates. 
He interprets his results as indicating the 
importance of interest rate risk, or the risk 
associated with fluctuations in the princi- 
pal value of securities due to changes in 
interest rate levels.6 Van Horne finds this 
risk to be inversely related to forward in- 
terest rate levels. Increases in bond prices 
relative to an accustomed price are as- 
sumed to increase interest rate risk essen- 
tially by increasing the probability of future 
price decreases. To test this hypothesis in 


5 A direct measurement of a liquidity premiums func- 
tion in the context of the error-learning model has been 
presented in a separate work by the authors (1975). 

€ The conceptual development of interest rate risk is 
presented by Nicholas Kaldor and Burton Malkiel. 
Charles Nelson, pp. 35-36, cautions that the empirical 
results presented by Van Horne in his test of an interest 
rate risk variable are suspect due to the existence of a 
specification error in the original model. Further re- 
search on Van Horne’s original model and extended em- 
pirical results on the interest rate risk variable are avail- 
able in the authors’ paper (1975). 
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our analysis, the liquidity premium is 
taken to be a function of the price of bonds 
having one year to maturity. That is: 


(13) (tpnfare laga ttr Es) = CAP (WE Cez 0 


The market adjustment term in expres- 
sion (2) focuses upon the extent to which 
speculative activity maintains markets in 
a near-equilibrium position over time. 
Culbertson’s work on this subject has 
focused on motives for investment by 
banks, insurance companies, and other 
financial institutions that potentially re- 
strict their speculative activity to certain 
regions of the yield curve. More recently, 
Modigliani and Sutch (1967, 1968) have 
been concerned with the possible impact on 
the yield curve of changes in the propor- 
tion of U.S. government debt of different 
maturities supplied to the investment 
markets. In Culbertson’s view, the de- 
mand for bonds by particular institutions 
can be expected to affect some regions of 
the yield curve disproportionately with- 
out such effects being transmitted along 
the entire curve.” Modigliani and Sutch 
point to the same type of rigidities in ac- 
ceptable maturity regions, i.e., preferred 
habitats, as potential reasons to expect the 
supply of bonds of a particular maturity to 
pusk up yields in the associated maturity 
region by a disproportionate amount. 

To obtain an approximate measure of 
the movements of institutional patterns of 
demand, we calculate a ratio of the stock 
of investment funds available to banks 
compared to that available to insurance 
companies. These two institutions are 
typically both large holders of U.S. govern- 
ment securities. Furthermore, data regu- 
larly published in the Federal Reserve 
Bulletin (see Table A37—Dec. 1974 issue 


T While Culbertson discusses the demand effects, 
Modigliani and Sutch (1966) assume these effects are 
unimportant as follows: “Unfortunately, the measure- 
ment of supply-demand effects poses formidable prob- 
lems, even if we are prepared to limit ourselves to varia- 
tions in supply, on the assumption that the demand side 
is not subject to significant variations” (p. 191). 
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for example) reveal that bank holdings of 
U.S. government securities are concen- 
trated in predominantly short-maturity 
issues while insurance companies hold dis- 
proportionately ldrge amounts of long- 
maturity issues. In markets that adjust 
quickly and completely, fluctuations in the 
ratio of bank to insurance company hold- 
ings should have no impact on forward 
market rates as the demand and supply 
effects will be transmitted along the entire 
yield curve. The specific hypothesis tested 
here is: 

é BH(t) 
(14) (tene — t+nfari) = Cy | THO | 
where BH(t) is the stock of bank funds in- 
vested in U.S. government securities at 
time t and JH(t) is the stock of insurance 
company funds invested in U.S. govern- 
ment securities at t. 

In measuring the movement in the rela- 
tive supplies of debt of various maturities, 
we use the approach of Modigliani and 
Sutch by computing the proportion of debt 
in various maturity categories. They found 
the ratio of short to long debt to be among 
the best of a number of candidate measures 
of bond supply effects. We define such a 
measure as the ratio of the stock of bonds 
having less than 5 years to maturity to the 
stock of bonds having 10 years or greater to 
maturity. The split at 5 years is inspired by 
the availability of data and previous work 
by ourselves (Elliott and Echols 1976) in 
which the 8-year maturity region for U.S. 
government securities was found to exhibit 
a clear break in the speculative character- 
istics between the short and long regions. 
In a highly speculative market for govern- 
ments, changes in the proportion of short 
to long bonds outstanding should have no 
explanatory power relative to forward rate 
movements. We test this proposition using 
the following hypothesis: 





SERN 
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where SG(t) is the stock of 0-5 years to 
maturity U.S. government bonds at t and 
LG(t) is the stock of 10-year and up U.S. 
government bonds at time t. 

To summarize, we have now formulated 
an explanatory model for forward rates 
from expression (2) that contains as argu- 
ments rationally expected future rates (ex- 
pression (11)) and may also contain 
liquidity influences (expressions (12)-(13)) 
and/or supply and demand influences 
(expressions (14)—(15)). 


IH. Data and Empirical Results 


The empirical tests of the model pre- 
sented in this paper are based on month- 
ending yield data derived from a yield 
curve model developed by the authors 
(1975) and presented in the Appendix. 
The yields are produced by setting the 
coupon variable in the yield curve model 
equal to zero and computing the zero- 
coupon-equivalent yield for each ma- 
turity tested. Details of this and other 
calculations are given in the Appendix. 

The yield curve values enable the de- 
pendent variable in our analysis, forward 
rates, to be derived according to equation 
(1). The existence of a seasonal pattern 
motivated the seasonal adjustment of the 
raw forward rates. 

An important attribute of the yield and 
derived forward-rate data used here is its 
correction for coupon effects. The correct 
calculation of forward rates must be based 
on pure rates of discount, rather than from 
coupon-bearing bonds, basically due to the 
return of capital through time associated 
with coupon-bearing bonds. Thus, ideally, 
forward rates should be calculated from 
yields on zero-coupon bonds. In our data, 
we approximate this pure discount rate by 
our treatment of the coupon term. The 
forward rates that result are free of distor- 
tions that may result from the confounding 


8 The range of observed coupon values in our yield 
data is from 23 percent to 7 percent. 
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of coupon effects upon yield with pure 
term structure effects.° 

The initial empirical test is conducted 
upon the rational interest rate expecta- 
tions model component of expression (11), 
where the observable forward rate 1457; re- 
places the unobservable 1,,H:. In the sta- 
tistical estimation of (11), it is important 
to note that the observation on the de- 
pendent variable .,,7: is taken at the close 
of trading for month t while observations 
on all t subscripted right-hand-side vari- 
ables are taken as flows over period t or as 
average stocks during t. Thus, no oppor- 
tunity for “feedback” of a simultaneous- 
equations nature is present in our results, 
and all same-period right-hand-side vari- 
ables can be taken as predetermined with 
respect to the dependent variable. Be- 
haviorally, taking the observations on 
ten’, at month end postulates that the 
month-ending term structure adjusts so 
that the cumulative flows of aggregate 
saving and investment during the month 
are brought into balance. This approach 
seems as reasonable as postulating an 
equivalent statement about month-aver- 
aged forward rates, and is clearly superior 
with respect to the econometric con- 
veniences introduced by it. 

The expectations model is fit for each of 
the ten forward rates, with the results 
shown in Table 1. These results show a 
generally high degree of forward rate ex- 
planation implying our rational expecta- 
tions model has useful explanatory prop- 
erties. In addition, the corrected R? values 
increase with more distant forward rates, 
revealing that the expectations model ex- 
plains a somewhat larger proportion of the 
fluctuation in forward rates as those rates 
become more distant. This pattern is in- 

? Previous empirical studies that have used David 
Durand’s data or U.S. Treasury yield data are subject 
to the difficulty associated with intermixing bonds of 
various coupons ard rates in samples used to calculate 


yield curves. 
10 This is not merely the result of differences in the 
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TABLE 1—RATIONAL EXPECTATIONS MODEL 











Maturit Corrected Standard 

Gaus) Co ce Lat ce daa ce cf R: DW. Error 

1 0.08918 —0.0944 1.3312 0.0026 0.8807 — 1.2233 2.9332 .872 1.22 - 0040 
(2.10) (0.91) (0.40) (0.02) (1.89) (-0.31) (2.82) 

2 0.09124 —1,0246 1,8367 —0. 0059 0.9586 —0.8910 2.6665 -878 1.22 «0038 
(2.27) (1.04) (0.58) {0.05) (2.18) {—0.24) (2.71) 

3 0.0924 —1.0912 2.3650 —0.0182 1.0331 —0.4131 2.3956 -885 1.21 0036 
(2,42) (1.17) (0.79) (0.16) (2.48) (—0.12) (2.57) 

4 0.0927 —1.1341 2.7467 — 0.0308 1.0919 0.0620 2.1290 .891 1.21 -0034 
{2.57) (1.29) (0.96) (0.28) (2.76) (0.02) (2.41) 

5 0.0934 1.1777 3.0333 —0.0373 1.1434 0.3875 1.8846 «899 1.21 0032 
(2.75) (1.12) (1.13) (0.36) (3.07) {0.12} (2.27) 

7 0.0900 —1,1520 3.0460 —0,0518 1.1823 1.3980 1.4370 913 1,22 0029 

(2.98) (1.56) (1.27) (0.56) (3.58) (0.51) (1.95) F 

9 0.0829 —1.0442 2.6566 —0.0730 1.1766 2.8247 1.0389 .927 1.26 -0026 
(3.08) (1.59) (1.25) (0.89) (3.99) (1.15) (1.58) 

12 0.0833 1.1431 3.3979 —0.0796 1.3195 4.1646 3869 944 1.41 0022 
(3.62) (2.04) (2.00) (1.13) (§.24) (1,98) (0.69) 

15 0.0899 —1.3972 5.0125 —0.0772 1.3756 5.1805 0.2985 952 1.66 0021 
(4.16) (2.65) (3.26) (1.17) (5.82) (2.63) (0.57) 

20 0.1018 —1.8063 7.1418 — 0.0686 1.9244 6.4982 —1.3571 .945 1.72 -0024 
(4.07) (2.96) (3.35) (0.90) (7.03) {2.84} (2.22) 





Note: R? values are the “corrected” statistic throughout. Numbers in parentheses are f-statistics, while for lag distributions they are the t-statistic 
associated with the summed value of the distribution and calculated from the pooled variance. 


^ Real output X(t) 

b Change in real output Li {AX(t)} 
° Change in money supply DMS(t) 
d Price change L:[Dp(t)] 

© Net exports NE(t) 

Í Government deficit B(t) 


terpreted to suggest that expectations 
about future spot rates play a slightly 
more significant role in forward rate de- 
termination the more distant the forward 
rate. At first glance this result seems the 
opposite of that developed by Meiselman, 
who found the fit of the error-learning 
model to decrease over the maturity range 
from 1 to 8 years. However, the two are 
not necessarily incompatible. Meiselman 
has shown that error learning is less im- 
portant for more distant rates; more im- 
portant for closer rates. Our results sug- 
gest rational expectations are slightly 
more important for more distant rates; 
less important for closer rates. The two 
sets of results are not inconsistent with the 
suggestion that more weight passes from 
error-learning influences to rational expec- 
tations influences as more distant rate 





total variability or mean value of the various forward 
rate series, for equation (A1) of the Appendix shows 
both the mean and the standard deviation to be ap- 
proximately constant over the entire forward rate 
sample. 


expectations are formulated. 

The variables in our expectations model 
generally produced measured coefficients 
that are consistent with their a priori role 
in the model. We find real output to have 
a uniformly negative effect on interest rate 
expectations reflecting its role in the 
saving function. The governmental deficit 
is found to have the expected positive 
effect in all but the two longest maturities, 
and the investment accelerator L;[AX(t) ] 
and price expectations L,[Dp(t)] terms 
are found to each have positive effects as 
hypothesized. The impact of net exports 
on interest rate expectations are found to 
be weakly negative for the first three for- 
ward rates and increasingly positive there- 
after. This may reflect the initial monetary 
effect of a change in net exports, which is 
expected to be negative, followed by the 
longer-run ‘expectation of rising rates due 
to the increase in investment-like expendi- 
tures and the attendant positive impact on 
forward rates. 

The money supply term is negative in 
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TABLE 2—Liguimpity TERMS 








One-Year Spot Rates 


One-Year Bond Prices . 








Value of Standard Value of Standard 

Year Cs R D.W. F-value Error Ce R DW. F-value Error 

1 0064 .922 1.78 58.88 .0032 —0.7104 921 1.78 58.08 .0032 
(7.65) (7.60) 

2 .0064 925 1.76 57.38 .0030 —0.6667 930 1.75 56.72 0030 
(7.55) (7.49) 

3 .0057 -929 1.74 56.8®  .0029 —0.6309 -928 1.73 55,98 -0029 
(7.54) (7.48) 

4 .0054 -933 1.70 55.5%  .0027 —0. 5943 .932 1.70 54.6° .0027 
(7.49) (7.43) 

5 _ 0050 936 1.68 53.78 .0026 —0. 5513 .936 1.67 52.78 ,0026 
(7.31) (7.25) 

7 0043 944 1.62 49,38 .0023 —0.4781 944 1.61 48 38 .0023 
(7.05) (6.98) 

9 0037 951 1.58 44.02 ,0021 —0.4071 .950 1.57 42.82 0021 
(6.60) (6.53) 

12 0025 955 1.57 23.3% .0020 —0.2760 955 1.57 23.3" .0020 
(4.83) (4.76) 

15 0012 +954 1.67 5.65 .0020 —0.1321 -954 1.67 4.62 . .0020 
(2.28) (2.23) 

20 — 0012 947 1.83 3.99 0023 0.1392 947 1.83 4.41 .0023 
(1.98) (2.02) 


Nole: Numbers in parentheses are t-values. See John Johnston, pp. 145-47 for the explanation of the F-test for the 


significance of the added variables. 
a Significant at 1 percent level. 


all but the initial period where it is positive 
and insignificantly large. This prevalent 
negative influence of current money supply 
change on expected interest rates is con- 
sistent with results obtained by Sargent 
(1968) in his empirical tests, and con- 
sistent generally with the theoretical role 
of money in the present model structure. 
In addition, while lacking in statistical 
significance, we find the role of the mone- 
tary effect to grow somewhat with more 
distant rate expectations. Taken together, 
these results suggest that the variables in 
our rational expectations model work indi- 
vidual effects that are consistent with their 
a priori roles in the loanable funds frame- 
work. 

The second sets of tests explore the im- 
pact of adding the liquidity premium and 
institutional supply and demand terms to 
the expectations model. Table 2 shows the 
estimated coefficients and goodness-of-fit 


statistics associated with the separate ad- 
dition to the interest rate expectations 
model structure of each of the two vari- 
ables used to test for liquidity premiums. 
The re-estimates of the coefficients in the 
expectations model to which these terms 
are added are not shown to simplify the 
table. However, they do not differ mea- 
surably from the results shown in Table 1 
with the exception discussed below." 
Standard errors in Table 2 are directly 
comparable with those in Table 1 since the 
dependent variable is identical. 

Both current 1-year spot rates and 1- 
year bond prices are found to have the 
sign proposed by Kessel with the exception 
of the 20-year rate, where the effect fades 
in significance. Thus, they are inconsistent 
with Van Horne’s hypothesis. Increases in 


1 These details and. similar details associated with 
Tables 2 and 3 can be provided to the interested reader 
upon request. 
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current spot rates or declines in bond 
prices are found here to systematically in- 
crease forward rates, presumably due to 
their role in influencing liquidity pre- 
miums. F-tests of the additional explana- 
tory power associated with each term are 
shown in Table 2. These results show that 
either variable tested adds substantial ex- 
planatory power to that of the basic expec- 
tations model. This result is further sup- 
port for Kessel’s hypothesis on the role of 
current spot rates in determining liquidity 
premiums. However, it is not possible to 
assign the influence of current spot rates 
uniquely to liquidity premium effects, due 
to the possible reflection of expectational 
determinants in current short-term rates. 
In this respect, we find that the impact of 
the government deficit position changes 
signs and declines in significance when the 
spot rate or bond price is added to the 
equation. This indicates a collinear pattern 
between the two, and more broadly sug- 
gests that the same type of future interest 
rate expectational determinants repre- 
sented by the deficit position are contained 
in current spot rates. Even so, the informa- 
tion contained in spot rates is sufficiently 
independent to cause this term to make a 
statistically significant contribution to the 
basic expectations model. 

The magnitude of the impact of both 
the spot rate and bond price terms declines 
somewhat as the forward rate horizon is 
lengthened. This produces a suggestion 
that the liquidity related effects we have 
measured depend somewhat upon the ex- 
tent to which rational expectations ex- 
plain forward rate levels. At 1-year for- 
ward rates, when the rational expectations 
model explains 87.2 percent of the forward 
rate fluctuations, both the liquidity pre- 
mium variables exert their largest effects, 
` while at 20-year forward rates where ra- 
tional expectations account for 94.5 per- 
cent of the fluctuation in forward rates, 
the liquidity terms exert their smallest and 
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least significant effects. Thus, our results 
suggest the perception of a liquidity pre- 
mium as a price paid for the unpredictabil- 
ity of future rates, i.e., as the markup over 
expectations that investors require due to 
the incompleteness with which rational 
expectations successfully account for move- 
ments in forward rates. 

Finally, the spot rate term appears to be 
slightly better than the bond price in its 
explanatory power. The F-values for the 
addition of this variable are a little higher 
than for the bond price, while both have a 
nearly identical effect in reducing the 
somewhat questionable degree of autocor- 
relation associated with the basic expecta- 
tions equation. In considering the market 
equilibrium variables, we proceed by using 
the spot rate to reflect liquidity effects on 
forward rates. 

We consider the market equilibrium ad- 
justment effect in two ways: in relation to 
the basic equation, and in relation to the 
basic equation with the spot rate term 
added. Although the results of these two 
tests lead to similar conclusions and in- 
terpretations, differing primarily in the 
magnitude of the F-statistics, there is 
reason to prefer the results from the the 
latter structure including the spot rate 
term. Our analysis to this point has sug- 
gested that both rational expectations and 
the liquidity premium variable play influ- 
ential roles in forward rate determination. 
Given the nature of these variables, we 
can only interpret their role as influencing 
equilibrium positions. In considering possi- 
ble influences of market adjustment im- 
perfections, the most complete equilibrium 
model is the most appropriate. Thus, we 
consider the market adjustment variables 
in combination with the expectational and 
liquidity premiums portions of the model. 

The results of adding the institutional 
demand and bond supply variables to the 
expectations and liquidity premium struc- 
ture are shown in Table 3. The ratio of 
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TABLE 3—INsTITUTIONAL DEMAND AND BOND SUPPLY EFFECTS 











MARCH 1976 
Years 
9 12 “15 20 
—1.8286 —1.5486 —1.2909 —0.9198 —0,5888 0.1347 
(3.05) (2.85) (2.59) (1.96) (1.21) (0.23) 
.942 .948 .954 .957 954 946 
1.78 1.69 1.60 1.55 1.64 1.84 
9.33° 8.52° 6.18° 2.414 0.50 0.16 
0025 .0022 .0020 .0019 -0020 .0024 
4.1156 2.3395 3.9114 —2.1600 —4.1909 —7.8085 
(0.52) (0.33) (0.06) {0.36} (0.68) (1.10) 
.936 .943 .950 .955 .954 .947 
1.68 1.62 1.58 1.58 .1.69 1.87 
0.14 0.13 0.00 0.47 0.20 1.34 
.0026 .0023 „0021 .0020 .0020 .0023 
1.8454 —1.5841 —1.3494 —1.0066 ~0.6963 — .0030 
(2.99) (2.83) (2.68) (2.08) (1.39) (.01) 
—.9575 —2.0168 —3.3197 —4.9283 —6.1058 —7.8167 
(0.12) (0.29) (0.52) (0.82) (0.98) (1.06) 
.941 .948 .953 .957 .954 .946 
1.78 1.59 1.60 1.56 1.67 1.87 
4.643 4,268 3.329 2.36 0.74 0.66 
0025 .0022 0021 0019 .0020 0024 








1 2 3 4 
Institutional Demand* 
Value of Cr ~2.2727 —2.1991 —2.0441 —1.9399 
(3.09) (3.15) (3.08) (3.08) 
R .929 .932 .935 .938 
D.W. 1.92 1.89 1.86 1.82 
F-Value 9,46° 10. 04° 9.52° 9.51 
Standard Error «0030 .0029 .0027 .0026 
Bond Supply? 
Value of Cs 6.4040 6.2883 5.0029 4.6008 
(0.66) (0.68) (0.57) (0.54) 
R 2921 -925 .928 .932 
DW. 1.79 1.77 1.74 1.71 
F-Value 0.51 0.53 0.44 0.26 
Standard Error -0032 «0030 . 0029 .0027 
Demand and Supply 
Value of C7 —2.2699 —2.1946 —2.0555 —1.9560 
(2.99) (3.05) (3.00) (3.01) 
Value of Cs 1618 .2529 —~ 6499 ~—.9185 
(0.02) (0.03) (0,08) (0.11) 
Re -928 -931 «934 -938 
D.W. 1.92 1.89 1.86 1.82 
F-Value 4.684 5.194 4.719 4,734 
Standard Error -0030 0029 0027 -0026 
Note: Values in parentheses are /-values. 
= [= 
TH (t) 
y Fse 
Lze 


© Significant at the 1 percent level 
Significant at the 5 percent level 


bank to insurance company holdings 
shows the expected negative sign in all 
cases but the 20-year case where the rela- 
tionship is measured to be weak and in the 
opposite direction. The indication is that 
an increase in the proportion of investment 
funds held by banks relative to insurance 
companies systematically pushes down for- 
ward market rates, presumably due to 
their short preferred habitat. Furthermore, 
the statistically significant F-values asso- 
ciated with addition of the bank to insur- 
ance company ratio indicate that explana- 
tory significance attaches to fluctuations 
in this ratio that are not contained in 
either the expectations model or the 
liquidity term. In addition, the value of C, 
declines in impact as forward rates be- 
come more distant, indicating that positive 
shifts in the proportion of bank investment 
funds has a somewhat greater impact on 








closer forward rates than on more distant 
forward rates. 

The ratio of short to long maturity bond 
supplies also shows a measured sign con- 
sistent with its a priori role in all but the 
longest maturity cases. Thus an increase in 
the proportion of short maturity debt out- 
standing has a small positive impact on 
forward market rates, increasingly for 
more current forward rates than for more 
distant rates. However, this term in no 
case makes a statistically significant con- 
tribution to the explanation of forward 
rate movements, as the F-values are insig- 
nificantly small. In fact, the bond supply 
term actually detracts from the level of 
additional explanation associated with the 
bank to insurance ratio when the two 
terms are added to the model as shown in 
the third set of results in Table 3. These 
results are in basic agreement with the 
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studies of bond supply made by Modigliani 
and Sutch in not finding a substantial ex- 
planatory role for such ratios. We conclude 
that shifts in institutional participation in 
bond markets between banks and in- 
surance companies are significant in for- 
ward rate determination suggestive of the 
operations of preferred habitats for banks 
and/or insurance . companies. However, 
evidence has not been obtained that sup- 
plies of short vs. long bonds have a signifi- 
cant impact on forward rates. 


III. Rational Interest Rate Expectations 
and Preferred Habitats 


Our rational expectations model for ex- 
pected future equilibrium interest rates 
given by expression (11) can be integrated 
with the basic model structure of Modi- 
gliani and Sutch to develop new evidence 
on the usefulness of their approach in ex- 
plaining yield spreads, and on the potential 
role of the earlier defined bond supply and 
bank-insurance company holdings terms 
in contributing to the explanation of yield 
spreads. Modigliani and Sutch’s basic 
model is a statement of the equality of 
holding period returns across various ma- 
turities. It is given as follows: 


(16) Rat = Rn — [Expected Capital Gain] 
+F 


where R,„,+ is the market yield on -period 
money, where m is the minimum holding 
period, and where F is the net effect of 
relative supply factors. In Modigliani and 
Sutch’s work, the expected capital gain 
term in (16) is assumed to be proportional 
to the expected fall in the yield on a pres- 
ent #-period bond over the given holding 
period of m length. This gives: 


(17) Rit = Rn,t re B[Rnt = Hindteume! 
+ F, 
where t4m/Zn—m,t is the rate on n—m period 


money expected to exist m periods in the 
future, held as of time t. 
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Modigliani and Sutch replace the terms 
in the bracket of expression (17) by a dis- 
tributed lag on short rates. The develop- 
ment of the present rational expectations 
model for expected rates and the positive 
support we have obtained for its structure 
enables analysis of an alternative ap- 
proach. We may instead insert a direct 
estimate of t4mln—m,t into (17) obtained by 
regressing an actual rate upon the right- 
hand-side determinants of the rational ex- 
pectations generating function of expres- 
sion (11) and computing the value of 
tumEn—m,t from the estimated coefficients. 

Use of a direct estimate of the expected 
rate term in expression (17) leaves the 
R, term on both sides of the equation. 
Solving for this term and assuming F to be 
proportional to various market disequilib- 
rium measures X, according to a propor- 
tionality constant a gives: 


(18) Rat = kiRm,t + Re: tembn—mt + ka Xt 
__8 __# 
ite ate  1+8 


To estimate (18) we must select the ma- 
turity » and the holding period m. Modi- 
gliani and Sutch did most of their work 
using a sample of bond yields containing a 
mixture of securities in the 10 to 15-year 
maturity range for the dependent variable 
and with a variety of differing coupons. 
For consistency with their maturity, we 
use a 12-year government yield obtained 
from our zero-coupon equivalent data. We 
consider a 90-day holding period (m= 1/4) 
corresponding to Modigliani and Sutch’s 
holding period. Accordingly, in estimating 
coefficients for the calculating of t4n/a—m,t; 
we use the one-quarter ahead yield on a 





where ky = 2 


£ Inspection of the expressions for ;, ke, ka shows an 
implied constraint on the value of £ in these regressions. 
We have not imposed this constraint in our empirical 
tests in order to observe the extent to which the data 
exhibit the constraint implied by the model. We find 
the model constraint on @ is not well characterized by 
the data. 
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bond of 11 years 9 months to maturity for 
the left-hand side of expression (11). Simi- 
larly, Rm, is approximated by a 90-day 
Treasury Bill rate as in the Modigliani- 
Sutch study. Finally, to compare our re- 
sults directly with those of Modigliani- 
Sutch, we subtract Rm, from both sides of 
the equation, leaving the dependent vari- 
able defined as a spread between the 12- 
year and 90-day rate, and redefining the 
coefficient kı in expression (18) to be 
(kı—1)=kť as is done in the Modigliani- 
Sutch estimates. Thus, we estimate: 


(19) St = ki Rut -+ Ro timln—m.t + kz: Xt 


where S, is the spread. 

To measure the effects of bond supply, 
we use the earlier defined ratio of short to 
long U.S. government bonds outstanding, 
and in addition we follow Modigliani and 
Sutch in the use of the proportion of short 
debt (5 years and under) to total debt and 
the proportion of long debt (10 years and 
over) to total debt. To these three repre- 
sentations of their bond supply measures, 
we add parallel measures of institutional 
participation due to our earlier results: (a) 
the ratio of bank investment funds to 
total debt, (b) the ratio of insurance com- 
pany investment to total debt, and (c) the 
earlier-defined ratio of bank-to-insurance 
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company investment funds. 

These measures are combined into three 
alternative measures of the F, influence in 
expression (16): 





DH(t SG(t 

(Short Funds) F,=hs,p- ae aes St 
TH(t LG(t 

(Long Funds) Piho thee mA 
(Short-Lon 7 BH(t) SG(t) 
Ratio Py th eG) 


where T(t) is the total outstanding U.S. 
government securities and other variables 
are as defined earlier. The results of esti- 
mating these three equations plus the 
basic equation where #,=0 are given in 
Table 4. In these estimations, an intercept 
term ko has been added to provide a weak 
test of this aspect of the model specifica- 
tion. In no case was it found to be signifi- 
cantly different from zero in magnitude, a 
result that is consistent with the model 
structure of expression (19). The estimated 
values of k; provide strong support for the 
role of the expected future rate variable 
with which it is associated, as this coeffi- 
cient is highly significant in each of the 
model specifications in which it appears. 
In addition, the impact of the short-term 


TABLE 4—MODIGLIANI-SUTCH MODEL 











Coefficients of Expression (19) 
ka 





ko ki ks, D ka.s R/DW. S.E./F 
Basic 0015 —.7690 .7264 — — .479/2.10 3.08 
(0.39) (9.90) (7.35) 

Short —.0290 —.7552 .5455 .0001 .0501 .520/2.27 2.95/5,498 
Funds (1.20) (10.06) (4.42) (0.00) (2.98) 

Long .0128 —.6342 .5450 0008 —.2428 .525/2.33  2.94/6.08 
Funds (1.30) (7.58) (4.36) (2.11) (3.47) 

Short-Long .0075 —.6571 .4639 —1.2017 .0021 .541/2.32  2.89/8.148 
Ratios (1.20) (8.32) (3.88) (2.19) (3.99) 





Note: Equations are estimated by generalized least squares with p= .60 due to the highly 
autoregressive nature of the ordinary least squares (OLS) error term. Numbers in paren- 
theses are computed #-values. Standard errors are given in (107%) units of the dependent 
variable. F-values are for the significance of adding the kan and kss terms. 


a Significant at the 1 percent level. 
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rate on the spread is negative as hypothe- 
sized and statistically significant in each 
equation. This is also consistent with the 
estimates of Modigliani-Sutch (1966). 
Furthermore, the magnitude of the esti- 
mated coefficients is quite comparable in 
the two cases ranging from about —.65 to 
—.77 in our case to about —.69 in the Mo- 
digliani-Sutch case. 

The F-values given in Table 4 show the 
significance of the increase in explained 
variation associated with adding the al- 
ternative specifications of the F influences 
to the basic equation. For all three specifi- 
cations, the F-values are significant beyond 
the 1 percent level, indicating the supply 
and demand measures have substantial ex- 
planatory significance. The long-short ra- 
tio model provides the greatest effect in 
this regard, indicating this form of the 
variables to be somewhat superior. How- 
ever, the measured direction of effect as- 
sociated with each supply and demand 
. variable is in the wrong direction vis-a-vis 
-its underlying hypothesized role. This re- 
sult is quite similiar to that found by Mo- 
digliani and Sutch £1966, p. 191); indeed 
our coefficient estimates are in the same 
direction as comparable estimates of theirs 
in all but the case of the supply of long 
bonds variable. 

In interpreting the original Modigliani- 
Sutch results, it might be suggested that 
the omission of measures of institutional 
demand contributed to the peculiar results 
obtained for the supply variables; how- 
ever, we find here that while the demand 
variables used are significant, their pres- 
ence does not alter the result obtained for 
the supply ratios. Thus, it is necessary to 
look elsewhere to find the explanation for 
the conflict between the a priori role and 
the empirical results for the supply terms. 


IV. Conclusion and Implications 


An explanatory model for forward rates 
has been developed in this research that 


ECHOLS AND ELLIOTT: TERM STRUCTURE 41 


erables analysis of the contribution of ex- 
pectational determinants, liquidity pre- 
mium influences, and institutional demand 
and bond market supply effects upon fluc- 
tuations in forward rates. A rational ex- 
pectations model for future expected in- 
terest rates has been developed from a 
loanable funds framework. The results of 
empirical tests of this rational expectations 
structure show it to have consistently high 
R? values and individual coefficient signs 
that are consistent with the a priori role of 
each variable in the underlying loanable 
funds model of interest rate determination. 
These results are supportive of the rele- 
vance of the model in measuring rational 
interest rate expectations. 

When spot rates are added to the expec- 
tations model structure to measure liquid- 
ity premium effects, the degree to which 
fluctuations in forward rates are explained 
is significantly increased. The additional 
expansion of the model to include the ratio 
of bank to insurance company investment 
funds further significantly increases the 
explanation of forward rate fluctuations. 
However, the explanatory role of relative 
bond supplies in forward rate explanation 
is not confirmed in a similar experiment. 
Taken together these results suggest an 
important incremental role for a liquidity- 
premiums-related measure and a measure 
of institutional bond demand in affecting 
forward rate fluctuations independent of 
the significant role associated with ration- 
ally expected future rates. 

The present model of rationally ex- 
pected future interest rates is used in the 
model structure of Modigliani and Sutch 
to obtain new evidence on the impact of 
institutional demand and bond supply 
upon yield spreads. Unlike the results ob- 
tained in our model of forward rates, em- 
pirical evidence with respect to fluctua- 
tions in the yield spread between 12-year 
government securities and the Treasury 
Bill rate is not consistent with the a priori 
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role assigned to these variables. 

One possibility for this divergence in 
logical versus empirical results is that 
yield spreads are not a sufficiently sensitive 
vehicle for observing such effects. While 
yield spreads show the total change in 
yield over a given maturity range, forward 
rates approximate the movement in the 
slope of the yield curve over particular 
short regions of the curve. Thus, our for- 
ward rate model results could be taken to 
suggest that institutional demand patterns 
influence the instantaneous slope of the 
yield curve at a number of points along the 
curve. At the same time, the tests of the 
Modigliani-Sutch model indicate that raw 
yield spreads over a fixed maturity range 
are not similarly influenced. 

We have not produced evidence that 
suggests that specific debt management 
strategies of supplying bonds of particular 
maturities are likely to influence either 
spreads or forward rates. However, our 
results support the suggestion that policy 
actions that alter the relative amounts of 
funds available to institutions such as 
banks and insurance companies might well 
be expected to impact on forward rates.and 
thus upon the relative shape of the yield 
curve. Thus, policy actions having the 
effect of reducing the stock of investment 
funds available to banks relative to in- 
surance companies have been found to im- 
portantly associate with increases in for- 
ward rates, which indicates a movement of 
the associated yield curve toward a more 
steeply rising or less steeply falling posi- 
tion, particularly in the earlier maturity 
regions. 


APPENDIX—DERIVATION OF ZERO- 
COUPON EQUIVALENT YIELDS 


Dependent Variable: Seasonally adjusted one 
year forward rate: t;.7¢ where t is the date of 
observation, and = years after t that the 
forward rate applies. 

The original data source for the dependent 
variable is monthly observations on the 
market price of U.S. Treasury bonds out- 
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standing for the period 1964-1 through 1972- 
12, taken on the last trading day of each 
month. Yields are calculated from these 
prices, and are used to fit equation (A1), 
giving monthly yield curves on U.S. govern- 
ment bonds:* 
G/n) Ce(n) Cle) e 
ʻe “e ʻe. 


(A1) (1 + Ren) = CoCr 
where: 


Ri n= the yield to maturity on an n-period 
bond, observed at time t, 
n= the time to maturity," 
«= the coupon value, 
e=a white noise error term, and Co, Ci, 
Ca, and C3 are estimated coefficients. 


The unadjusted forward rate at date t is 
derived from these yields by evaluating 
equation (1) for different values of x. The 
unadjusted forward rates were tested for a 
significant seasonal component using the 
Bureau of Census X-11 variant seasonal ad- 
justment program. Because a significant 
seasonal factor was found in every forward 
rate, all of the forward rate data were sea- 
sonally adjusted. The equivalent yield for a 
zero-coupon rate is found by setting « equal 
to zero. f 


Exogenous Variables 

X(t) = Real GNP, expressed monthly by 
application of the spline function 
method as deñned by the National 
Bureau of Economic Research 
(NBER) in their TROLL system’ 
library.! Source: U.S. Office of 
Business Economics (OBE). 


8 This yield curve model is developed and tested in 
the authors’ paper (Echols and Elliott). The yield curve 
model is derived from the framework of term structure 
theory. It shows an average R? value of .85 over the 108 
sets of bond price data used in the tests. 

4 The number of bonds outstanding at any date is a 
function of the date. Thus, for example, there are 35 
observation values in January 1964 and 18 observed 
values in December 1972. 

4 The potential impact of a seasonal factor on interest 
rates is motivated by results obtained by Stanley Diller. 

16 The method uses Newton’s divided-difference in- 
terpolation formula to obtain a system of equations for 
the second derivative of the spline function, evaluated 
at the knots. These equations are reduced so that they 
use only the second derivative and second derivative 
differences. Since the second derivative is linear and the 
start and end values are known to equal zero, the system 
can be solved. 
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p(t)=GNP price deflator, expressed 
monthly by the NBER TROLL 
spline method. Source: OBE. 
B(t)=Total government purchases less 
total tax revenues, expressed 
monthly as above. Source: OBE. 
NE(t)=Net export balance, expressed 
monthly as above. Source: OBE. 
MS(t)= Monthly real money supply, de- 
fined as currency and demand de- 
posits (Mj) divided by p(t).Source 
for Mı: Federal Reserve System 
(FRB). 
Ri,t= Average market yield on 1-year U.S. 
Treasury Bills observed monthly. 
Source: FRB. 
Pı a= Average monthly price on a zero- 


coupon equivalent 1-year bond, . 


observed monthly, calculated ac- 
cording to the following: 


(A2) Pis = (1 + Ria)! 


BH(t) = Monthly stock of bank funds in- 
vested in U.S. government secu- 
rities at time t. Source: FRB. 

IH (t)= Monthly stock of insurance com- 
pany funds invested in U.S. gov- 
ernment securities at time t. 
Source: FRB. 

SG(t) = Monthly stock of outstanding 0-5 
years to maturity U.S. govern- 
ment bonds at time t. Source: 
U.S. Treasury Department (TB). 

LG(t) = Monthly stock of outstanding 10- 
year-and-up years to maturity 
U.S. government bonds at time t. 
Source: TB. 
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The Value of Human Life in the 
Demand for Safety 


By Bryan C. Contey* 


The economics of safety is one of the in- 
teresting new areas to which economic 
theory is currently being applied.! Topics 
of analysis range from the estimation of 
costs of alternative safety programs to 
models of consumer choice incorporating 
safety aspects. From either an individual’s 
or society’s point of view, presumably 
there are safety precautions (or risks) 
worth taking depending upon costs (or 
benefits), the probabilities involved, wealth, 
risk aversion, and other factors. 

The most critical safety decisions are 
those concerning the possibility of acci- 
dental loss of life. For a sufficiently small 
probability, there is a conceptual “value of 
human life” which, multiplied by the 
probability, will yield the maximum pay- 
ment a person would make for the stated 
improvement in survival. 

For government safety programs, the 
benefit per statistical life saved would be 
the average of the affected population’s 
values of human life plus the value of any 
externalities. However, traditional benefit- 
cost analysis has relied upon the “human 
capital” approach, in which the benefit is 
the discounted earnings (reflecting pro- 
ductivity) of the affected population. Al- 
though more data are available on the 
human capital approach, the “‘willingness- 

* Assistant professor of business economics, Graduate 
School of Business, University of Southern California. 
Thanks are due Michael Intriligator, Finis Welch, and 
John Hambleton for helpful comments on an early 
draft, and an anonymous referee on a later draft. The 
Center for Public Economics, San Diego State Univer- 
sity provided secretarial assistance. I am, of course, 
responsible for any errors. 

1 See Jack Carlson, Gary Fromm, Lester Lave, E. J. 


Mishan, Walter Oi, Thomas Schelling, and Joseph 
Spengler. 
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to-pay” method is theoretically superior. 
So far no one has with success theoretically 
linked the two values, especially in terms 
of order. Indeed, some believe there is no 
necessary relationship.? Neither has a 
model been developed in which choices of 
specific commodities are involved and in 
which the probability of living is affected 
by such choices. 

The purpose of this article is therefore 
twofold: 1) to extend the traditional 
model of individual maximization to in- 
clude the effects of choices involving a 
changed probability of living; and 2) to de- 
termine the value of human life with refer- 
ence to an individual’s wealth and utility 
function characteristics. 

In Section I, a deterministic model of 
individual optimization (except for time of 
death) is developed. The individual maxi- 
mizes expected utility where the probabil- 
ity of death is under his control. After de- 
veloping several forms of equilibrium con- 
ditions and interpreting them, I analyze 
the effect of relaxing two of the assump- 
tions and summarize theoretical relation- 
ships published elsewhere. In Section II, 
the model is applied to the demand for 
safety, and implications are drawn for de- 
mand studies and for measurable utility. 

The principal conclusion of this study is 
that for income above some undetermined 
but presumably low level, the value of life 


2 Schelling states: “There is no reason to suppose that 
what a man would pay to eliminate some specific proba- 
bility, P, of his own death is more than, less than, or 
equal to P times his discounted expected earnings. In 
fact there is no reason to suppose that a man’s future 
earnings, discounted in any pertinent fashion, bear any 
particular relation to what he would pay to reduce some ` 
likelihood of his own death” (p. 149). 


6 o THE AMERICAN ECONOMIC REVIEW 


is greater than discounted earnings, and in 
early and middle adulthood, greater than 
discounted consumption. 


I. The Model 


My aim is to separate the other uncer- 
tainties of living from those associated 
with risk of loss of life. Thus it is assumed 
that all relevant variables and functional 
relationships are known, the only uncer- 
tainty being the actual time of death. Let 
a person be infinitely sensitive; have full 
information of all prices, probabilities, and 
his preferences; and be interacting in com- 
petitive markets with zero transaction 
costs.* Let him choose among life histories 
such as to maximize expected lifetime 
utility, the von Neumann-Morgenstern 
postulate. The objective function is of the 
formë 


(1) E(U) = 2 5(t) (+) p(-) 


whereby expected lifetime utility is separa- 
ble into discounted single period utilities, 
6(t) is the utility discount function, u(-) is 
a single period utility function, and p(-) is 
the probability of being alive. 

The unit of analysis will be the decision 
or control variable x**>0, which is the 
value of activity z in time period t. (Super- 
scripts designate time and activity indices; 
subscripts indicate partial derivatives.) An 
activity will be called consumption if the 
consumer must expend cash outlays and 


3 This approach is also adopted by Menahem Yaari. 

4 Oi’s model also depends on these assumptions. 

5 Expressing lifetime expected utility in continuous 
form appears to be impossible due to difficulties in ex- 
pressing the p function. In a related paper, Morton 
Kamien and Nancy Schwartz construct a similar model 
for optimal maintenance of a machine. They assume 
that maintenance expenditures affect only the immedi- 
ate probability of machine failure, which is more restric- 
tive than my initial behavioral assumption contained 
in equation (4) below. Subsequently in equation (9) 
attention is restricted to activities which immediately 
affect probability of survival. Had I so restricted the 
assumptions initially, the model could have been de- 
veloped in an optimal control framework with identical 
results. 
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production if it results in cash income. 

I assume an infinite planning horizon.® 
Time 0 is the beginning of decision making 
at age r; and for time indices T and t, 
O<T<t. 


A. The Objective Function 


The utility discount function 4(t) shall 
take the form that R. H. Strotz proved was 
necessary for consistent multiperiod con- 
sumer behavior; thus 


(2) 6(t) = ot = (—) 


where s is the subjective time discount rate 
of utility. 

The single period time-invariant utility 
function shall be 


(3) uf) = ulat, ot, 2. am) = uX’) 


where Xt is the vector of activities in pe- 
riod t. Making the simplest of assump- 
tions, I assume no externalities: none of the 
xt enter others’ utility functions; neither 
do any of others’ activities enter u(-). 
Thus there is no family that cares about a 
person’s life and no desire to leave an 
estate is allowed. Below I shall relax this 
assumption. 

The utility function x is assumed to be 
strictly concave, ie., w” <0; we will not 
require either z’>0 or even u>0 for all 
values of every activity. Assume «(0, 0, 
..., 0)=u*=0; that is, the utility of not 
living is zero.’ Likewise it is assumed there 
are some X*>0 for which u(X*) =0.° Thus 


ê For convenience, no upper bound on a lifespan is 
assumed. No arbitrary upper bound on an individual’s 
planning horizon can be postulated, as there is no future 
time for which p(-) =0 by necessity. Although an infinite 
life has not yet been experienced, the history of mortal- 
ity cannot logically negate its possibility. Also, future 
medical advances may make an infinite life biologically 
possible. 

1 This assumption is basically atheistic in orientation. 
Below, I shall explore the implications of altering this 
assumption. 

8 Some utility functions such as u=log x and u=Co 
—xY have this property; this level of consumption may 
be considered a subsistence bundle of goods, although 
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u is determinable up to a multiplicative 
positive constant. 

The probability-of-living function (-) 
through period t, conditional on being 
alive at the beginning of period T, is? 


(4) pT(T, t, aT, xT... eT, ITH, goth 


1 
2 BOTT ely ey ae) 


= pt(T, t, mX) 


where mX is the vector of X* from time T 
to t; p™(-) is an objective conditional 
probability function known to all partici- 
pants. Death of a person at the end of 
a given period may be thought of as due 
to the “state of nature” reacting with 
his activities, where the state of nature is 
not perfectly forecast. Note that p= 
HTpT and 0<pTt <i for all T and t. 

In summary, the total expected lifetime 
utility function to be maximized at any 
period T is 


(5) UT=E(U)T = 


G 1 t-T 
en t) Att 
È) T, 4.0%) 


B. Constraints 


The monetary constraint requires that 
expected discounted lifetime consumption 
C equal expected discounted lifetime labor 
income F plus wealth W at T: CT= YT+ 
WT, or 


w 1 t-T n 
0 dU (==) De SHtxitpT(T, t, X) 

ter\l + 7 i=l 
—~Wwt=0 


where v is the market interest rate (lending 
and borrowing rate, assumed constant in- 





life is possible at a lower level of consumption. If ex- 
pected lifetime utility ỌT is negative, that is, life is less 
desirable than being dead, we assume a person commits 
suicide. 

§ Equation (4) may be considered a production func- 
tion linking the probability of survival to various inputs. 
However it differs from most production functions in 
that the functional relationship is behaviorally unique 
to each individual. 
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definitely), and $* is the monetary value 
associated with each unit of xt such that 
$*>0 when x* is a consumptive activity 
and $*<0 when x* is productive.” 

In full-information, competitive, cost- 
less markets such a constraint is feasible, 
since one can contract with an insurance 
company in period T to engage in activities 
ToX, turning over all wealth and future 
labor income and receiving an allowance 
for contractual consumption expenditures. 
Therefore if (6) holds, the expected value 
at T of the company’s receipts will equal 
the expected value at T of its expenditures, 
a contract it would write given the fore- 
going assumptions. 

The above contract is similar to the 
“commodity-options” of Kenneth Arrow 
and the “actuarial notes” of Menahem 
Yaari. The purpose of the contract is not 
to provide for others’ well-being upon one’s 
death, but rather to expand one’s expected 
lifetime utility.: In effect when one’s past 
consumption exceeds one’s past income, 
the insurance upon death pays off one’s 
debt. It is not “full insurance”?!? because 
one is not indifferent as to whether or not 
the “event” occurs. 

Such a contract is optimal (see Arrow), 
even though the probabilities are affected 
by one’s behavior, because the company is 
aware of such behavior and adjusts its 
contractual allowances accordingly. The 
models of Isaac Ehrlich and Gary Becker, 
Walter Oi and Lester Lave incorporate the 
assumption of full information which leads 
to optimal insurance coverage.” Thus, as 


10 This constraint was used by Yaari and Nils 
Hakansson. 

1u Given that an individual] wishes to leave no estate, 
a comparable annuity program is the optimal method 
of providing for retirement. Even if such a contract is 
not entered into, all of the subsequent conclusions are 
identical if a person can borrow against future earnings 
secured by term insurance. 

® Isaac Ehrlich and Gary Becker state: “Full insur- 
ance can be identified with full coverage of potential 
lasses” (p. 627n). 

8 Lave states: “A liability insurer would be motivated 


48 THE AMERICAN ECONOMIC REVIEW 


Ehrlich and Becker point out, the “moral 
hazard” problem is eliminated. 

In complete form the optimization equa- 
tion (at T=0 and assuming W°=0) be- 
comes 


(7) Max W=E(U) = 
[s**] 


a 


2o (—. = =) u(X*) pO, t, oX) 


tend 





CJ 1 t n 
—) joe itait AO, b 
LEC) Eere s an] 


C. Optimization 


The optimization of (7) for any activity 
x'T leads to the first-order condition (for an 
interior maximum): 


1 t + ot 
© (a) +E) 
0 1 iT OT 

—À 
(GF) 


kt kt Ot 
+E + ) Ès ra] 
Concavity assures the second-order condi- 
tions will be met. 

This paper is concerned with those 
safety decisions which have the character- 
istic that they affect the current probabil- 
ity of living, but, if one survives, do not 
affect later conditional probabilities of sur- 
vival.!* Thus at the margin the change in 
the probability of survival through t of an 
activity undertaken in T is the probability 





to determine the éofal cost of each safety-related act; it 
would be motivated to gear its premium schedule to the 
total cost of each safety-related act and so internalize 
- the entire cost of the act. With liability laws, the reduc- 
tion in my insurance premium stemming from fixing my 
brakes would reflect the cost to the people I was likely 
to strike as well as the cost to my property. This pre- 
mium would be of the correct size to motivate an opti- 
mal level of safety” (p. 520). 

4 Many activities such as medical checkups, smoking, 
nonfatal injuries, and body care affect future condi- 
tional probabilities of living. The equilibrium conditions 
for such activities will not be explored further. 
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of survival from 0 to T times the changed 
probability of survival through T. times 
the conditional probability of survival 
from T through t. Thus 


oT TT Tt 


ot 
(9) piv = p chir’? 
Expected lifetime net consumption at 
time T is 


(10) S 


t=T 





t-T n 
) X $itgitpTt a 


r, i=1 
CT — YT 


Let VT equal net labor income; VT= YT 
—CT, Therefore VT is the expected dis- 
counted net receipts of the insurance com- 
pany from its contract. Although the ac- 
tuarial value of the contract is zero at 
time 0, if a person consumes more than he 
earns in early adulthood (a likely result of 
the “hump savings” type of optimal con- 
sumption), then the insurance company 
has paid out more than it has received, and 
therefore expected future net receipts 
must be positive. The value VT represents 
the net loss to others (here the insurance 
company) from death at T. 

Next the Fisherian interperiod equilib- 
rium equation is introduced, 


(11) AT = 0 (=) 


where AT=0U7/AW?, the marginal utility 
of wealth at T. Yaari has shown (11) holds 
for decisions made under uncertainty 
when insurance is available. 

Substituting (5), (9), (10), and (11) into 
(8) and dividing by p°™ yields 
(12) wn = — pir u™ HAIST — pirV'] 

The interpretation of (12) for w:r>0, 
bir <0, and $*F>0 is as follows: in equi- 
librium, the marginal utility of activity 7 
must equal the sum of the expected loss of 
lifetime utility — pf" UT, plus the marginal 
utility of the sum of the monetary cost of 
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activity 7 and the change in expected net 
labor income AT($*T— pF V”). 
Rearranged, (12) becomes 


$ t _ tmt bet 
( ) A "gir — puryt 


If pi? =0, (13) becomes A? = u;7/$*7, the 
familiar equilibrium condition. 

Equation (13) may be further manipu- 
lated to generate a more interesting result. 
Recognizing that marginal utility of life- 
time consumption equals the marginal 
utility of lifetime wealth, even though 
not all of an exogenous increase in wealth 
would be used for future consumption, we 
have AT=9UT/AWT=9U7/OC*. Dividing 
(12) by AT and rearranging yields'® 


1 In the maximization of 
(a) UC, L) = U(C, L) -AC — E — Lw- W) 


where C is consumption, Z hours of leisure (time not 
working), W wealth, Z maximum hours available per 
time period (e.g., 168 hours per week), and w the wage 
rate, one first-order condition is 


av aU 
b —- =- -A=0 
(b) aca 
16 Equation (14) becomes similar to the equilibrium 
condition of Fromm when VT=0, u'T=0, the defini- 
tions $'T=8WT/ðx'T and on = apTt/axiT are substi- 
tuted, and (14) becomes: 


owt UT 

pTI aUT/awt 

(One must set the desire for an estate and disutility of 
the probability of death in Fromm’s model equal to 


zero.) Equation (a) also follows directly from maximiz- 
ing V=pU: 


(a) 


ev ðU ow 
(b) op =U-+- aW ap =0 
Thus 
(c) o eee et ee 
op p(aU/aW) = aU /aw 


where pœ1. This is the original form in which the prob- 
lem was solved, including this additional manipulation 
to be discussed in the text: 


(d) - — s i ee 
ep = aus/aw CU a 


= value of human life. 
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yt 
: iT TT T 
(14) $ — pir (r ) = uer/d 


The term UT/(@U"/@W™) may be manip- 
ulated to yield 


UT CT CT 
(18) ———— =» ——__—__ = —_ = IT 
aut/awt  aUT CT aT 
ac? UT 


where we define aT=(dU7/AC7)/(CT/U?), 
which is the lifetime consumption elasticity 
of lifetime utility, and L™=C™/a™. Substi- 
tuting (15) into (14) and rearranging 
yields this alternative formulation for the 
equilibrium condition: 


Wil 


16 AT = 
(16) $iT — pIT(LT + V?) 





which is similar to (13) except that the 
term #}; UT in the numerator of (13) has 
been incorporated in the denominator of 
(16) as — par Lt. 


D. Interpretation. 


Before interpreting (16), I shall in- 
terpret the term HT™=L™+ VT which ap- 
pears in all equilibrium equations at time 
T. Here it is claimed that HT represents 
the value of life saving to a person appropri- 
ate to valuing safety issues. 

This claim may be verified by multi- 
plying (16) by $*T— pr HT to derive 


(17) NG — pim H) = tir 


For a pure safety activity, u:m=0 and 
therefore 
TTT. 


(18) $7 = pir HH 


Thatis, the amount the individual will pay 
for the pure safety activity is the changed 
probability of living times HT; therefore 
HT is the value of an individual’s life used 
in evaluation safety decisions, as discussed 
in the introduction. 

The term VT represents others’ interest 
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in preserving life, while LT which we label 


the value of human life is the individual’s . 


own interest in his safety decision. In this 
full-information model, however, others’ 
interest in safety is internalized into the 
individual’s decision-making process. 

We may now interpret (16). For activi- 
ties affecting safety for which u‘T>0, 
$T>0, pi <0, L™>0, and VT>O, the 
total cost (or full price) of the activity in 
equilibrium is comprised of three parts: 
the monetary cost $77, the expected loss of 
the value of human life — pi LT, and the 
expected loss to others (the insurance com- 
pany) of net labor income, — p VT. Of 
course, p, VT, $T, and wT may take on 
positive and negative values in the real 
number system, but (16) must hold. 

In particular, what values might LT take 
on? Since L?= UT/U’T, LT >O since UT>0 
by assumption. (See fn. 8.) In general, 
L™>CT holds whenever a? <1, a condition 
that we expect generally holds for most 


values of CT but that as shown below does . 


not necessarily hold for any value of C'T. 
Figure la presents the typical case in 
which a strictly concave lifetime utility 
function with U’>0 will have three re- 
gions. Here let VUg=U*=0, where U* is 
utility associated with being dead. In the 
first region UT<0, and thus a™<0 (see 
Figure 1b). In the second, UT>0O but 
a?>1 and thus L™<CT (see Figure 1c). In 
the third, which may be called the general 
case, 0<a™<1, and L™>C’; that is, for a 
value of expected lifetime consumption 
above some critical value where aT=1, the 
value of human life exceeds expected life- 
time consumption. This critical value is 
presumably at a low level of income. How- 
ever, it is not ever necessary that at™<1 
for any CT, In Figure 2, a™>1 for all 
CT>C°. In all cases ZT increases more 
than CT if income increases since 


aL™ UVU — UU" 
act y’? 





(19) =1+L7RT™>1 
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FIGURE 2 


where RT=—U"”/U'>0 is the Pratt- 
Arrow absolute risk-aversion index. 

The value of life saving HT will generally 
have values close to LT, since their differ- 
ence VT will generally be of smaller magni- 
tude than that of LT, except near or in 
retirement.!” 

The major theoretical conclusion may 
now be stated. Since the value of life saving 
H=L+V=C/a+(Y¥—C)=C(1/a-1)+V 
in the general case whereœ <1, H>Y; that 
is, the value of life saving is greater than 
discounted lifetime labor income. Further- 
more, in the early and middle years of 
adulthood when V>0 (due to early dis- 
saving), then the value of life saving in the 
general case will be greater than dis- 
counted lifetime consumption. 

Equation (16), in conjunction with (6) 
and (11), determines lifetime equilibrium 
conditions. Of the eighty-one combinations 
of sign values which the vector of variables 


1 For a fuller discussion, see my unpublished paper. 
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[ucr, $T, pat, VT]=S may take on (all may 


‘be +, 0, or —), almost all are of com- 


patible signs. Of these, only a few are of 


` special interest. 


When S=[+, —, —, +], a person is 
undertaking a risky job, and is compen- 
sated with higher pay for the increase in 
risk. 

When S=[—, +, +, +], a person is 
paying for what might be called a ‘“‘preven- 
tive consumption activity,” for which his 
marginal utility is negative; but the ac- 
tivity, such as taking an emetic after an 
accidental overdose of a drug, considerably 
increases his probability of life. 

Finally, when S= [0, +, +, +], a per- 
son is spending for a “pure safety activ- 
ity,” in which the only value of the activity 
is an improved probability of living. This 
type of expenditure is often relevant for 
public safety expenditures. 

In my earlier paper, I have shown the 
effects of relaxing some of the assumptions 
used above. Here I will explore only two of 
them. 

If the utility level associated with death 
(or of not being alive) is not arbitrarily set 
at zero, then 


(20) = 4(0,0,...,0) = u* #0 
In Figure la, U s= U* and either U 4 or Ue 
instead of Ug may equal zero. 
Optimizing 
(21) V = pU + (i — p)U* 
yields 
ac E U — U* 
ap  əaðU/əC 





(22) = 
where pœ1. Then the numerator of the 
value-of-life function is the difference in 
utility levels between living and not living. 
Those who anticipate a pleasant hereafter 
such that U and U* do not differ by much 
therefore will not place a high value on 
safety expenditures. 
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Finally we can incorporate the implica- 
tions of a person’s desire to leave an estate. 
For convenience, let activity 1 be dollar 
consumption by others, financed by the per- 
son in question. Then $!*=1 and pi =0. 
Thus u(x, 0,0,...,0)=*(x!*) represents 
one’s welfare in death based upon others’ 
consumption. If X*t is the discounted value 
of such consumption, then U*(X"*) would 
represent discounted utility of a person 
who died in period t. 

The inclusion of a desire for others’ con- 
sumption has two implications. First, as 
more of potential income is allocated for 
the consumption of others, one’s own con- 
sumption is necessarily reduced and most 
likely Z will be less (since we cannot ar- 
bitrarily restrict the value of a, the conclu- 
sion must be tentative). 

Secondly, a person most likely will in- 
crease his lifetime welfare by allocating 
potential income to others whether he lives 
or not. It would not be unreasonable to 
assume that whether or not one is alive, 
one’s utility would be increased through 
others’ consumption by about the same 
degree. Therefore the relationship between 
U and U* and the value of U’ should be 
relatively unchanged. If lifetime income 
and therefore consumption should increase 
(here at time 0, C’= Y°), U and U* both 
increase, but the former at a faster rate, 
and 0U/dC declines so that OL /@C > 1 and, 
in the general case, above some level of 
consumption, L>C. 

This relationship is shown graphically in 
Figure 3. The total utility curve at period 
T is segmented into two parts: 1) utility 
U, if those monies planned for others’ 
consumption while alive were not avail- 
able, and 2) the difference U— JU, which is 
the increase in utility due to such transfers. 
At income levels FY, and F;, the increase in 
utility U,.— 0, and Us— 03, respectively, 
. due to such transfers is shown to be ap- 
proximately equal to the utility derived 
from leaving an estate, U$ and U3, respec- 
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tively. At income level Yi, a person allo- 
cates nothing for others either while living 
or in an estate so the graphical presenta- 
tion is the same as in Figure la. 

At income levels F, and Y;3, however, 
some monies are available for others 
whether a person lives or not. At Fz, since 
Y,-0U/dY = U.— Už, the value of human 
life equals the present value of income, 
that is, L=Y=C. At Ys, the slope of the 
ray between U; and UZ is greater than 
that of the tangent to U at Y;. Thus 
L> C. In general the inclusion of a desire 
for an estate most likely would not ma- 
terially change the relationships developed 
when no desire for any transfers was 
assumed. 

In my earlier paper I extended the basic 
model to several related aspects. The 
compensated demand elasticity for safety 
was found to be unitary, and the uncom- 
pensated demand elasticity is bounded by 
the interval (— 1/2, 0). I developed the 
supply curve!® and found that safety is a 
normal noninferior good. Finally, if a<1 
and if the time te when the discounted 
value of lifetime consumption reaches a 
maximum, precedes the time t,, when the 


18 Safety is a joint output of household production, 
and thus the supply curve for safety reflects the in- 
creased expenditures necessary to secure greater safety 
while keeping current utility levels constant. 
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discounted value of lifetime income reaches 
a maximum (both for a given income 
stream), then Z and H reach maxima be- 
fore the discounted value of income 
reaches a peak, or 


(23) O Stz <ta < ty 


Therefore the most valuable lives to be 
saved for a given lifetime income stream 
are those in their twenty’s, early thirty’s 
or possibly younger. 

In this section we have determined that 
all individuals have a value of life ZT 
which, added to the present value of net 
income VT, theoretically is used in evalu- 
ating activities affecting their probability 
of living. In general LT is a multiple of the 
present value of consumption by the in- 
verse of aT <1. A heuristic interpretation 
of LT is as follows: Consider a person whose 
a7=,2 and who is considering a prospect 
involving a 1 percent increase in the prob- 
ability of living through a period and in- 
volving a monetary cost. If he maximizes 
expected utility and is indifferent between 
his present circumstances and the prospect, 
then he must expect 1 percent less welfare 
due to the monetary cost if he survives the 
period (for which there is a 1 percent 
greater chance). Since aT=.2, his lifetime 
expected consumption upon survival must 
drop by 5 percent for him to be indifferent 
to the prospect. 


II. Applications 


In this section I consider three broad 
areas where the model may be applied. The 
first obvious application is to the demand 
for safety. Second, applications to demand 
for other commodities, such as transporta- 
tion, are explored. Finally implications for 
measurable utility are drawn. 


A. Demand for Safety 
The social benefit of a pure safety ac- 
tivity (where S=[0, +, +, +]) is 
pit (L™?+ VI+ E*), where ET is the value 
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of net nonmonetary externalities. At best 
private benefits equal p;p (Z™+ V"). There- 
fore the private demand for safety will 
differ irom the socially optimal amount 
depending upon the value of ÆT. 

If government undertakes a pure safety 
activity, say the kth, then the total of so- 
cial benefits will be 
(24) Be = Sp (L a iy” a; TE") 

j=l 

where B7 is social benefits and the index j 
refers to persons in the affected population. 
If some individuals do not have an insur- 
ance contract as developed in this paper, 
then “VT equals the present value of the 
estate and transfers (including support of 
family), i.e., net income plus net worth, 
that one was planning to transfer in the 
future. 

The model suggests that an individual is 
symmetrical as regards increased or de- 
creased risks. If he accepts R for an in- 
creased probability of death ’ (where 
p'c=0), then he will pay R for a reduced 
probability of death p’. If individuals are 
observed to be demanding different 
amounts, there are other aspects such as 
transaction costs or anxiety which must be 
incorporated in the model. 

The above analysis holds only for pir 
sufficiently small such that the marginal 
conditions are not significantly affected. 
Equation (16) applies in the small but not 
in the large. If a person wishes to pay $5 
for a 1,100,000 improvement in the prob- 
ability of living, it does not follow that he 
or she will pay $5,000 for a 1/100 improve- 
ment in living, or be willing to receive 
$250,000 for taking a one-half chance of 
losing his or her life. Indeed, in the latter 
example, many persons could quite ra- 
tionally not accept any amount of money 
for the chance.!® Thus scaling is not linear, 

19 Tf such is the case, and if people are expected utility 


maximizers, it would prove that the utility function U 
is bounded from above. 
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as Thomas Schelling has proposed.” 

Finally, the above model does confirm 
the analysis of James Buchanan and Oi 
that the doctrine of consumer liability 
(when the consumer is fully informed) 
would lead to optimal results, since the 
efficient full price facing individuals would 
vary according to their preferences and 
wealth. 

‘Empirical evidence of the value of hu- 
man life in various circumstances is 
sketchy. Schelling conjectures that a sta- 
tistical life saved may be worth two or 
three lifetime incomes. Jack Carlson re- 
ports values from $200,000 to a million. 
dollars per life saved in U.S. defense ex- 
penditures and pilot compensation for 
risky flying. Richard Thaler and Sherwin 
Rosen estimated the risk premium that 
907 individuals demanded for dangerous 
jobs; they found a resulting value of hu- 
man life of around $200,000, which is 
several times lifetime earnings. Thus what 
evidence is available tends to confirm the 
major theoretical finding of this paper, 
that the value of life is greater than dis- 
counted earnings. 


B. Demand Studies 


Since a change in safety is one factor in 
the cost (cr benefit) of an activity, such a 
change will have predictable effects upon 
demand. Specifically, if 7‘? is full price 
elasticity of a commodity (u:r>0), where 
the full price=s‘T= denominator of (16), 
then the “probability-of-living” elasticity 
of demand for good 2, e't, is 


iT TT iT iT iT TT 
ir ôx bir ðs Ox iT 
(25) = TT iT E TT iT iT iT 
t 2 t ? 
Op % Op, OST xT s 


TT T 
pr'H aw 
© gi n 


and therefore eT equals n't times the per- 


2 See p. 152-54. Also see Martin Bailey, p. 164, re- 
garding scaling. 
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centage of the full price of the 7th com- 
modity attributable to the value of life 
saving, namely p HT/s'T. This formula is 
identical to that of the price elasticity of 
demand for an input where the elasticity 
of substitution between the input and all 
other inputs in a production function is 
zero. Where u:r>0 and p3">0, an im- 
provement in the safety of a product must 
increase the demand for it, contrary to 
Oi’s result that for some goods an im- 
provement in quality may decrease market 
demand.” 

Including a safety variable can improve 
the econometric estimation of demand for 
goods, such as for many sectors of trans- 
portation involving a safety aspect. The 
improvement in safety may predict part of 
the unexplained increased in demand for, 
as an example, commercial air transporta- 
tion. 


C. Measurement of Utility 


Previous attempts at measuring utility 
have been unsuccessful. However, if data 
relevant to safety decisions were available, 
they would help us measure the shape of 
such a function, if the assumptions of this 
model are appropriate. If independent 
measurements of pir, $*7, CT, and VT can 
be made for pure safety activities, LT and 
therefore æ may be estimated for a wide 
range of incomes. 

Suppose that empirical data generated 
average values of human life at a given age 


21 Qi’s model was for the demand for market goods, a 
percentage of which were defective and inflicted a 
known money cost. Market demand would have positive 
elasticity to changes in risk when (p. 11) 





(a) — Np < 
1+ w 


where 7p is the market price elasticity for risky activities, 
P is market price, and W is net damage cost per defec- 
tive unit. In our model W=H7, which in the general 
case makes the right-hand side of (a) imperceptably 
greater than zero. Therefore demand for any good is 
negatively related to its risk. 
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TABLE 1—PRESENT VALUE OF CONSUMPTION AND 
VALUE or Human Lire (HYPOTHETICAL) 








Consump- 
tion $30,000 $70,000 $100,000 $200,000 





L $10,000 $70,000 $150,000 $400,000 
a 3 1 2/3 1/2 





as hypothesized in Table 1. If people are 
expected utility maximizers, then the gen- 
eral shape of the total utility curve may be 
derived from such data. 

Other general applications of the model 
are possible, such as to optimal population 
theory, where the objective may be to 
maximize discounted utilities. The model 
in general therefore continues the modifica- 
tion of classical consumer theory to 
broaden and modify the simplistic Hicks- 
Allen representation of consumer opti- 
mization. 
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The Demand for High-Powered Money 


By James R. LoTHIAN* 


The resurgence of the quantity theory 
in the past two decades has brought with 
it a renewal of an often-debated question— 
how to define money. Though the answers 
that have been given vary widely, most 
economists, with little hesitation, would 
probably settle on a monetary total similar 
to M, or M2 in the United States as “the” 
definition of money. , 

What this paper shows, however, is that 
the choice is not nearly so simple. Empiri- 
cal analysis is often circumscribed by lack 
of data on many of the variables theory 
suggests can affect the demand for money, 
such as the interest rates paid on various 
categories of deposits and the quality or 
“moneyness” of those deposits. Under 
some circumstances the omission of these 
variables can have a serious effect on the 
stability of conventional deposit-inclusive 
definitions of money, causing them to be 
highly imperfect indicators of the effects of 
money on the overall economy. 

The solution that I propose in these 
situations is to return to a narrower defini- 
tion of money, high-powered money alone. 
The rationale is that since high-powered 
money is of relatively constant quality 
over time and space, such specification 
errors are likely to be less important for 
high-powered money than for deposit-in- 
clusive totals. The demand for high- 


* Economist, First National City Bank. In preparing 
this paper and the dissertation upon which it is based, 
T have benefitted from the comments and assistance of 
a large number of people. I am particularly indebted to 
Milton Friedman for key suggestions in the dissertation 
stage of my work and to Arthur Gandolfi for valuable 
discussions of various drafts of this paper. I also want to 
thank W. H. Bruce Brittain, Phillip Cagan, Robert J. 
Gordon, Wallace Huffman, Dudley D. Johnson, James 
P. Smith, Richard Zecher, and the managing editor of 
this Review. 


powered money should be more stable than 
the demand for other monetary aggregates. 

Since differences in deposit quality and 
deposit interest rates are likely to be par- 
ticularly great across countries, I test this 
proposition by analyzing the demand 
functions for high-powered money and for 
various other monetary assets estimated 


` across an international time-section sample 


spanning forty countries in the postwar 
period. On the whole the results support 


` my hypothesis. I find that high-powered 
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money is unambiguously the most stable 
total across the countries in my sample, 
even when it is judged on the basis of the 
constant velocity model and the other 
totals are judged on the basis of a more 
sophisticated model of money demand. 
Moreover, I find evidence of several sorts 
that the factors which a priori could be 
expected to produce this result have ac- 
tually been operable. 


I. Theoretical Considerations 
A. Money Demand Functions 


To be able to make a judgment about 
which monetary total is most stable in 
demand, and hence which is the most use- 
ful definition of money, we first have to 
decide which variables we will assume to 
be the most important determinants of 
demand and which we will assume to have 
only a negligible impact and will ignore in 
the statistical analysis.! In discussing the 

1 Milton Friedman and Anna Schwartz (1970) pro- 
vide a strong statement of the position that choosing a 
definition of money is primarily an empirical issue. They 
argue further that stability in demand is an appropriate 
criterion for deciding between alternative definitions 
of money. A related criterion for defining money has 
been advocated by V. Karuppan Chetty, who has at- 


tempted to estimate directly the substitution relation- 
ships between various monetary totals. 
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factors affecting the stability of high- 
powered money relative to deposit-inclu- 
sive definitions of money and in the subse- 
quent statistical analysis, I assume a sim- 
ple and widely used money demand func- 
tion that is derivable from the modern 
quantity theory and has the form: 


(1) m = LO»: r) 


where m is the desired ratio of money to 
income, Yp is permanent real income, and 
r is “the” nominal rate of interest. 

As a first approximation for statistical 
purposes, I also use a more restrictive 
formulation based upon the constant ve- 
locity model of the earlier quantity theory, 


(2) =k 


where k—the Cambridge k—is a constant. 

Before we actuzlly use these demand 
functions to evaluate competing defini- 
tions of money empirically, I want to dis- 
cuss in detail some of the other omitted 
influences on money demand and their 
likely effects on the various monetary to- 
tals. But first, let us briefly outline a more 
general approach to the demand for 
money that relaxes some of the restrictive 
assumptions implicit in equation (1). 

A model of money demand like Benja- 
mine Klein’s (1970, 1974), which is similar 
to the formulations used by Edgar Feige 
(1964) and by Morris Perlman and is in 
the spirit of the new approaches to con- 
sumer theory developed by Gary Becker 
and Kelvin Lancaster (1966, 1971), is a 
particularly useful starting point. In his 
model Klein makes explicit the distinction 
between the services individuals receive 
from money and the real stock of money 
that they hold, and he assumes that the 
services are what provide utility to money 
holders. Then by specifying an indi- 
vidual’s demand and production functions 
for monetary services he derives an indi- 
vidual’s (stock) demand function for 
money that we can express as 
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(3) m = gyp, Par, Ba) 


where Py is the price of the monetary 
services from the marginal unit of money, 
equal to the difference between r and the 
rate of interest paid on money ry, and 6 
is an index of the quality of money, a term 
from the individual’s production function 
for monetary services.” 


B. Conventional Definitions of Money 


The estimation of an equation based on 
(1) rather than on the more complete 
formulation (3) can lead to several types of 
specification error when money is defined 
conventionally to include deposits.’ Let us 
consider the effect of omitting 7» first. 

Since 7x is likely to move together with 
the overall level of interest rates, the co- 
efficient in the auxiliary regression of r on 
r will be positive, which means that the 
coefficient of r in the regression based on 
(1) will be biased downwards in absolute 
value. But if the correlation between r and 
rx, is high, this type of specification error 
may have only a small effect on the stabil- 
ity of the demand for conventionally de- 
fined money. 

Both across countries and within some 
countries over time this is unlikely to be 
the case. With no interest paid on cur- 
rency, 7m will be equal to the product of 
rp, the rate paid on deposits, and D/M, 
the ratio of deposits to money. If the in- 
terest rate paid on deposits is competitive 
(in the sense of reflecting a zero marginal 
profit), it in turn will equal r7(1—R/D), 


2 Equation (3) is derivable from a demand function 
for monetary services of the form S= D(R, yp) and from 
a production function for monetary services of the form 
S=8u(M/P), where S represents monetary services; 
M/P is the real stock of money; 8w is a variable coeffi- 
cient of production; R is the rental price of a unit of 
monetary services, equal to P/@sr; and the superscript 
d signifies quantity demanded. 

3 See Henri Theil, pp. 504-56, for a discussion of 
specification analysis. Note that to simplify the dis- 
cussion throughout, I am only considering one alterna- 
tive definition of money, the sum of currency and total 
commercial bank deposits. 
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where 7; is the interest earned on bank 
assets and R/D is the ratio of bank re- 
serves to deposits.* Hence, even if move- 
ments in r and yr are closely related, dif- 
ferences in R/D due to differences in re- 
serve requirements or in other factors af- 
fecting banks’ preferences for reserves 
relative to deposits will be reflected in dif- 
ferences in rp. The existence of ceilings on 
either 7; or directly on rp, which cannot 
be evaded costlessly, will also reduce the 
correlation of ¢ and ray. 

‘What may be an even more serious 
problem empirically than unaccounted dif- 
ferences in own interest rates on money 
are. differences in the quality of money. 
These differences can stem from differ- 
ences in the degree of financial develop- 
ment of different countries or from the 
method used by banks to circumvent 
regulatory constraints on the interest they 
pay on deposits and earn on their assets. 
This second source of problems would be 
relevant both across countries that have 
differing regulations and within countries 
having high and variable rates of inflation 
along with regulations. 

We can categorize these quality differ- 
ences under a number of headings, each of 
which has slightly different implications. 
One assumption is that quality differences, 
or differences in the services offered in con- 
nection with money, are exactly equivalent 
to implicit interest payments on deposits. 
In this case their omission produces the 
same results as omission of explicit interest 
payments. 

Another assumption is that quality dif- 
ferences are of a factor-augmenting form, 


involving differences in the Bm of equation ` 


(3). In this case their impact is more diffi- 
cult to assess, since an increase in fy, has 


4 This formulation is discussed in Klein (1970, 1974). 
As he points out, even where entry into banking is 
regulated, competitive interest rates could still exist if 
competition is allowed in the provision of nonprice 
services which are viewed by individuals as equivalent 
to explicit interest payments. 
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both a negative production and a positive 
price effect on the derived demand for 
money, with the net outcome ambiguous. 
If the net effect is positive this type of 
quality difference will cause a downward 
bias in the income coefficient in regression 
counterparts of (1), since countries that 
are more financially sophisticated are also 
likely to be on the whole more developed. 
It may also cause a downward bias (in 
absolute value) in the interest rate coeffi- 
cient if deposit rate ceilings are the rule, 
since in countries with high rates of infla- 
tion banks will make more attempts to 
circumvent regulations. 

When circumvention of interest ceilings 
provides the impetus, another form of 
what we have termed ‘‘quality changes” 
may take place. Banks may introduce a 
new liability that is unregulated as a sub- 
stitute for the regulated deposits. In some 
instances, such as with Eurodollar de- 
posits at foreign branches of American 
banks, these new liabilities may be close 
substitutes with existing deposits and, in 
principle, simply could be added to these 
totals to preserve their homogeneity. In 
actuality, however, this is unlikely to be 
an option, since the success of introducing 
new unregulated liabilities as substitutes 
for existing deposits depends upon their 
going unnoticed by the authorities. Hence, 
to the extent that this is the method of cir- 
cumvention, the interest coefficient will be 
biased upwards in absolute value. Coun- 
tries with high rates of inflation will have 
recorded deposit totals that are lower than 
the true totals that include the new goods. 

A fourth and perhaps most realistic as- 
sumption is that quality differences affect 
not only the monetary service stream re- 
ceived from deposiis, but also their sub- 
stitutability with other assets. That is, we 
can view deposits as supplying more than 
one type of service, bond-type services in 
addition to monetary services. Some types 
of regulations and some patterns of finan- 
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cial development may lead to a change in 
the mix of these services. For instance, to 
circumvent ceilings on deposit rates, banks 
may offer relatively more bond-type ser- 
vices in connection with deposits, thus 
increasing their substitutability with bonds 
and decreasing their substitutability with 
currency. The end result would be to de- 
crease the stability of the demand for 
money defined to include deposits. 


C. High-Powered Money 


All of these factors—changes in own in- 
terest rates and the various types of qual- 
ity changes—have direct effects on de- 
posits but not on currency held by the 
public, making currency a potentially at- 
tractive alternative to broader definitions 
of money.> However, if we use currency 
alone as the definition of money rather 
than, say, the sum of currency and total 
commercial bank deposits or M», a con- 
sistent accounting practice would be to 
redefine the currency component of M, to 
include all of high-powered money.® 

The use of high-powered money as the 
definition of money can also be viewed 
from a different perspective. When no in- 
terest is paid on either the deposits of 
commercial banks with the monetary au- 
thorities or on currency and hence on vault 
cash, reserve holdings of commercial banks 
set an upper limit on the extent to which 
interest can be paid on deposits. Reserves 
are in effect the portion of deposits which 


ë See Friedman and Schwartz (1970, pp. 142-46), for 
a similar argument. 

§ When deposits of commercial banks are included in 
the definition of money, vault cash of commercial banks 
and other high-powered money reserves of commercial 
banks are excluded to avoid double-counting. However, 
if commercial bank deposits were excluded a consistent 
procedure would be to redefine currency held by the 
public to include the totel monetary liabilities of the 
monetary authorities, or high-powered money. One way 
to view this is that the public is now expanded to include 
commercial banks just as the public can be considered 
to include nonbank financial intermediaries when money 
is defined as the total of currency and commercial bank 
deposits. 
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always yield only monetary services and 
no interest. The remainder of deposits, 
equal to the difference between deposits 
and reserves, is the portion of deposits 
which, at least potentially, yields interest. 
A holder of deposits is thus a participant 
in a tie-in sale, receiving these two com- 
ponents of deposits. The similarities in 
service flows between, the reserve portion 
of deposits and ey held by the non- 
bank public and between the excess of de- 
posits over reserves and other interest- 
bearing assets, such as bonés, may mean 
that the reserve portion of deposits is a 
close substitute with currency held by the 
nonbank public, while the remainder of 
deposits is a close substitute for the other 
interest-bearing assets.’ 

The analogy between this approach and 
Lancaster’s is readily perceivable. In the 
simple case with which we are dealing, we 
can distinguish three assets and two char- 
acteristics: the former are currency, de- 
posits, and bonds; the latter are money- 
ness (common to currency and deposits) 
and bondness (common to bonds and de- 
posits). In this formulation, Lancaster’s 
model explains several phenomena relevant 
te our discussion. In particular, it provides 
a rationalization for the proposition that 
changes in the mix of characteristics of de- 
posits towards relatively more bondness 
make deposits and bonds closer substi- 
tutes, since in Lancaster’s model “. 
closeness of substitution [is] an intrinsic 
efiect, depending on objective character- 
istics of goods...” (1967, p. 67). Hence 
it explains why such changes will increase 
the stability of high-powered money rela- 
tive to money defined to include deposits. 
As we approach the polar case in which the 
only part of deposits that yield monetary 
services is the high-powered money por- 


7 While this may not hold as a general proposition it 
will be more nearly the case when variations in deposit 
quality affect the meaning of deposits to holders, as I 
explain below using Lancaster’s framework. 
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tion, progressively smaller increases in the 
cost of holding deposits will lead to pro- 
gressively larger decreases in deposit hold- 
ings. And in the polar case itself, deposits 


will be a linear combination of the char- . 


acteristics of the other two goods and any 
increase in the cost of holding deposits 
will cause them to be technologically in- 
efficient (in consumption) and hence cease 
to exist.® 


II. Empirical Results 
A. The Data and Empirical Model 


To compare the stability of the demand 
for high-powered money with that of other 
monetary totals across countries, I have 
used analysis of variance techniques and 
their multiple regression analogues. The 
data used span 40 countries over the 
period 1952 to 1966. For each country, F 
have fifteen yearly observations for real 
per capita net national product (in 1958 
dollars), for the rate of increase of the cost 
of living index, and for four monetary 
totals: high-powered money, currency held 
by the public, deposits, and the sum of 
currency and deposits, which I refer to as 
M, throughout. Deposits are defined 
broadly to include all private deposits at 
bank-type financial intermediaries, and 
high-powered money is defined as the total 
monetary liabilities of the monetary au- 
thorities. It therefore includes total cur- 
rency outstanding along with bank and, 
where they exist, other private deposits 
at the central bank. For 22 of the countries 
I also have yearly figures for long-term 
bond yields.’ Separate analysis is carried 
out for this 22-country sub-sample. 

2 In this case (which is the case of the tie-in sale) the 
demand for high-powered money will be unaffected by 
individual’s choices of deposits versus currency and will 
depend only on their choice of characteristics. This 
becomes less true as deposits become more efficient, 
that is, as the production possibilities curve becomes 
more concave. 

9 The income total for almost all countries was net 


national product in current prices, taken from the 
United Nations’ (U.N.) Yearbook of National Account 
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The regressions are based on the two 
simple general demand functions pre- 
sented above and take the following form 
in the covariance analyses: 


(4) log(M/V) ix = ai +ò + Bilog (y/L) ix 
l + Borin ei 


where z denotes the country, t denotes the 
time period, M/F is the number of weeks 
of income held as the particular asset, y is 
real income, L is population, 7 is the rate of 
interest, œ; 6, 31, and $ are parameters to 
be estimated, and e, is the error term as- 
sumed spherical normal.!° This formula- 
tion assumes that: (a) actual and desired 
money balances are equal; (b) the demand 
function is homogeneous of degree one in 
population and of degree zero in prices; 
(c) the income elasticity is constant; (d) 
the semilogarithmic interest rate slope 
term is constant; and (e) measured income 
is a close approximation for permanent 
income. The first four assumptions are 
standard in much money demand analysis. 
The last assumption is an empirical ex- 
pedient that may be imperfect within 
countries over time but appears reasonable 





Statistics, 1969. Publications of the U.N. principally 
issues of the Demographic Yearbook, provided midyear 
estimates of population. The bulk of the data for the 
four monetary totals, the data on interest rates, and the 
cost of living indices (1958 = 100), used to convert the 
income figures to constant prices and to compute yearly 
rates of change of prices, came from the 1966-67 and 
1967-68 supplements to the International Monetary 
Fund’s (IMF) International Financial Statistics, to- 
gether with various monthly issues of that publication. 
Exchange rates for 1958, adjusted for changes in pur- 
chasing power parity and used to convert real per capita 
income to dollars, came from the U.N. Yearbook of 
National Account Statistics, 1963, Table 3B. I initially 
used only a broad definition of deposits because of diffi- 
culties in constructing a series for demand deposits at 
commercial banks, the most important of which was 
that for some years for some countries separate de- 
mand deposit data were not available from the IMF. 
As reported in the conclusion, later work with a demand 
deposit series obtained in part from other sources alters 
none of my results. 

10 The corresponding regression for an analysis of 
variance imposes the constraint that 61=@2=0. 
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TABLE 1—ANALYSES OF VARIANCE AND COVARIANCE? 














Variable> 
Degrees of 
Mean Squares for: Freedom log (H/Y} log (C/Y¥) log (D/Y) log (M/Y) 
40-Country Sample 
Analysis of Variance 
Countries 39 1,364 2.156 8.512 5.430 
Years 14 .031 .136 546 .179 
Remainder 546 015 .009 .029 .016 
Analysis of Covariance 
Countries 39 1.239 2.086 3.011 2.235 
Years 14 .018 .016 .069 016 
Remainder 545 -O15 .009 028 018 
22-Country Sample 
Analysis of Variance 
* Countries 21 .801 1.892 6.369 3.777 
Years 14 .059 .073 .099 028 
Remainder 294 O11 .009 O15 008 
Analysis of Covariance 
Countries 21 . 760 1.828 1.178 878 
Years 14 012 002 009 004 
Remainder 293 O11 008 .012 .007 


a The International Monetary Fund (TMF) was the main source of monetary data and 
the United Nations (U.N.) the main source of income data. 

> High-powered money, currency, broadly defined deposits, and the sum of currency 
and broadly defined deposits are represented by Æ, C, D, and M4, respectively, and nemi- 


nal income by Y. 


across countries, where differences in tran- 
sitory income seem to be a relatively small 
proportion of differences in measured in- 
come. The next to last assumption, unlike 
the logarithmic formulation that is also 
sometimes used, implies a finite demand 
for money at a zero rate of interest, and is 
justifiable if there are some increasing 
marginal costs of holding money. 


B. Stability of Alternative Totals 


Analyses of variance and of covariance 
of the monetary totals are presented in 
Table 1 to provide evidence on the relative 
stability of each of the four totals over 
time and across countries under both spec- 
ifications of the demand for money func- 
tion. The mean squares for countries and 
years of the analyses of variance are mea- 
sures of the absolute variation in the frac- 


tion of income held in the form of each 
asset ( or in velocity) across countries and 
over time, while those in the analyses of 
ccvariance are measures of the variations 
in asset holdings across countries and over 
time after allowance is made for the effects 
of the independent variables, real per 
capita income in the full sample, and both 
real per capita income and the rate of in- 
terest in the subsample. Tests of signifi- 
cance of these mean squares are therefore 
tests for significant departures from the 
respective models of the demand for 
money." 


2 The mean square for countries is the regression sum 
of squares due to the dummy variables used to allow 
the a; to differ, the mean square for years is the regres- 
sion sum of squares due to the dummy variables used to 
allow the ô, to differ, and the remainder sum of squares 
is the sum of squared errors from the regression. A test 
of the null hypothesis that the a; are all equal is a test 
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The results of both types of analyses 
strongly support the view that narrower 
totals in general and high-powered money 
in particular are more homogeneous across 
countries. In the analyses of variance for 
the full sample, the country mean square 
for high-powered money is less than two- 
thirds that of currency and less than one- 
third of the other two assets. In the sub- 
sample, it is at the most one-half of the 
mean square of the other three assets. In 
the analyses of covariance, high-powered 
money, too, is the least variable across 
countries in both samples. What is par- 
ticularly surprising when these results and 
the analyses of variance results are com- 
pared is the minute reductions in the mean 
square for high-powered money across 
countries (1.36 to 1.24 in the full sample 
and .80 to .76 in the subsample) and the 
lower unadjusted mean square for high- 
powered money than the adjusted mean 
squares for either deposits or M, (1.36 
versus 3.01 and 2.24 in the full sample and 
.80 versus 1.18 and .88 in the subsample). 

Over time the results are more mixed, 
and appear somewhat different from those 
obtained across countries. In the analyses 
of variance, high-powered money proves 
least variable in the full sample and M;, in 
the small sample, while in the analyses of 
covariance, currency and M, prove equally 
less variable in the full sample and cur- 
rency proves least variable in the small 
sample. However, in both sets of covar- 
iance analyses, with the exception of de- 
posits in the full sample, these mean 


squares for years are insignificant at the 
.05 level.!? 


for no significant variation across countries; a test of the 
null hypothesis that the 4; are all equal is a test for no 
significant variation over time. Rejection of the alter- 
native hypotheses that in each instance they are un- 
equal implies that velocity can be taken as constant 
and equal to its geometric mean. ; 

2 All of the mean squares in the analyses of variance, 
with the exception of the mean square for years for 
high-powered in the full sample (which is barely signifi- 
cant at .05), are highly significant. Those for countries 
in the analyses of covariance remain so. 
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C. Estimated Demand Functions 


Summary statistics and coefficients of 
the independent variables for the regres- 
sions underlying the covariance analysis— 
pooled regressions with individual inter- 
cepts for countries and years—together 
with the results of five other types of re- 
gressions are presented in Tables 2 and 3. 
These results permit comparison with the 
findings of other demand for money studies 
and also help illuminate the differences be- 
tween the cross-country and within-coun- 
try stabilities of different totals. 

The implied income elasticities and the 
interest rate coefficients are for the most 
part highly significant and agree closely 
with estimates obtained in previous money 
demand studies. The pooled regressions 
with single intercepts, the pooled regres- 
sions with individual yearly intercepts, and 
the country-mean regressions, all capture 
primarily cross-country relationships.“ In 
these regressions the income elasticities of 
demand for real balances range from close 
to 1.0 for currency to close to 1.5 for 
deposits. The interest elasticities (evalu- 
ated at the mean of the interest rate, .054) 
all indicate an inelastic response of asset 
holdings to changes in interest rates and 
range from less than —.10 for high- 
powered money to a little over —.40 for 
money. i 


8 For example, see the time-series studies by Klein, 
Allan Meltzer, Friedman and Schwartz (forthcoming), 
A. A. Walters, and the cross-state studies by Feige and 
Arthur Gandolfi. Note that my estimates of income elas- 
ticities (of real cash balances held in the form of each 
asset) equal one plus the income coefficient. Hence an 
income coefficient significantly different from minus one 
implies an income elasticity significantly different from 
zero. Correspondingly, a coefficient of determination 
close to zero implies no additional gain in explanatory 
power from relaxing the assumption of unit income elas- 
ticity (or from including interest rates). 

44 Both the yearly intercepts and the averaging inher- 
ent in the country-mean regressions dictate this. The 
primarily cross-country nature of the regressions with 
single intercepts is peculiar to these data. Such regres- 
sions treat within-country and cross-country variation 
the same, and the latter is a predominant portion of the 
total variation in holdings. 
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TABLE 2—SumMary STATISTICS FOR REGRESSIONS FOR THE 40-CouNTRY SAMPLE? 

















Coefficients of? Coefficients 
Dependent Standard oft Standard 
Variable log (y/L) Ep R Error log (y/L) R Error 

Pooled: Intercepts for Years Pooled: Intercepts for Countries 

log (H/Y) -090 08 310 — 117 .02 122 
(.013) (.033) 

log (C/Y) -070 03 384 — 374 .28 094 
(.016) (.026) 

log (D/F) 497 62 ATT 745 .32 .170 
(.019) (.046) 

log (M4/Y) 455 .57 404 455 25 122 

: (.016) (.033) 

Pooled: Single Intercept Pooled : Intercepts for Countries and Years 

log (H/Y) .085 .07 .309 .009 .00 122 
(.012) (.053) 

log (C/Y) .062 02 385 —.217 05 093 
(.016) (.041) 

log (D/Y) .601 .62 473 447 .05 .167 
(.019) (.074) 

log (M4/Y) 456 57 400 332 06 122 
(.016) (.050) 

Country Means Pooled: Error Component for Countries 

log (H/Y) 086 ~.214 05 295 .090 09 274 
(.048) (.574) (.012) 

log (C/Y) 049 —1.164 .05 .370 .072 .04 .355 
(.060) (.720) (.015) 

log (D/Y) 586 — 587 63 457 599 65 427 
(.063) (.892) (.018) 

log (M./Y) 438 — .871 .58 390 456 59 368 
(.062) (.760) (.016) 





a The IMF was the main source of monetary and price data and the U.N. of income and exchange ate data. 
b Real per capita income in 1958 dollars is represented by y/Z and the average rate of change of the cost of living 
index by gp. Standard errors of the coefficients are beneath them in parentheses. 


The pooled regressions with individual 
country constants and the pooled regres- 
sions with individual yearly and country 
constants both seem to capture primarily 
time-series relations. They yield estimated 
elasticities fairly similar to those from the 
three types of cross-country regressions. 
The only substantial differences are in the 
interest elasticities of deposits and money 
and the income elasticities of high-powered 
money and currency, all of which are 
lower in the pooled regressions with indi- 
vidual country constants than in the cross- 
country regressions. 

The standard errors of these regressions 
provide information similar to though not 
fully independent of the results of the 


covariance analyses. Again, high-powered 
money is the most stable total across 
countries. Within countries currency ap- 
pears somewhat more stable than alterna- 
tive totals, though again the differences 
among them are slight. 

A problem with the within-country com- 
parisons, however, is that for none of the 
assets are the individual within-country 
regressions statistically homogeneous.” 
The implication is that from the stand- 
point of the time-series relaticns there are 

1 The F-ratio to test jointly the homogeneity of both 
slopes and intercepts in the regressions for the individ- 
ual countries, showed significant differences at less than 
the .001 level for all assets in both samples. Tests of indi- 


vidual yearly regressions revealed tke opposite—no 
significant differences at the .10 level. 
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TABLE 3——SUMMARY STATISTICS FOR REGRESSIONS FOR THE 22-CounTRY SAMPLE® 
Coefficients of? Coefficients of? 
Dependent —————_—___——____ Standard ——-————__-—_______- Standard 
Variable log (y/L) r. R Error log (y/L) r Re Error 
Pooled: Intercepts for Years ` Pooled: Intercepts for Countries 
log (H/Y) 044 —1.143 .04 .248 — .206 —3.254 17 107 
013) (.734) (.044) (.805) 
log (C/Y) — .016 —3.795 04 361 — .336 —3,468 36 .089 
; (.019) (1.068) (.037) (.671) 
log (D/Y) .523 —8.065 80 301: .577 —2.199 35 110 
(.016) (.889) (.046) (.828) 
log (M/Y) 379 —7 891 75 255 354 —2.731 .26 .081 
(.013) (.756) (.034) (.614) 
Pooled: Single Intercept Pooled: Intercepts for Countries and Years 
log (H/Y) .039 —1.745 .05 .248 — .007 —1.769 .O1 106 
*(.013) (.710) (.073) (.923) 
log (C/Y) — .020 —4,214 05 355 — 331 —3,488 13 .090 
(.018) (1.018) (.062) - (.784) 
log (D/Y) 527 —7 568 .79 .297 495 —2,993 17 110 
(.015) (.851) (.075) (.987) 
log (Mi/Y) ` 381 ` —7.568 .75 .251 .296 —3.280 .16 082 
F ; (.013) (.721) (.056) (.712) 
Country Means Pooled: Error Component for Countries 
‘log (H/Y) 045 —1.069 00 236 ` 045 —1,038 05 213 
(.048) (2.900) (.012) (.696) 
log (C/Y) > — .014 ~3.897 00 366 — .014 —4,015 04 328 
: ‘ (.074) (4.400) (.018) (1.072) 
log (D/Y) 524 —8.747 .82 .291 .524 —8.746 82 263 
i (.059) (3.577) (.014) (.857) 
log (M4/Y) .380 —8.523 77 251 .380 —8 543 23 226 
(.051) (4.318) (.012) (.739) 





a The [MF was the main source of monetary, price, and interest rate data and the U.N. of income and exchange 


rate data. 


b Real per capita income in 1958 dollars is represented by y/Z and the rate oi interest by r. Standard errors of the 


coefficients are beneath them in parentheses. 


some important omitted variables that dif- 
fer in their impact from one country to the 
next. An alternative way of dealing with 
the time-series relations therefore may be 
in order. One solution is to use an error 
component model, such as that proposed 
by: Pietro Balestra and Marc Nerlove, 
which views the error term in the model as 
being made up of two parts: a cross- 
country error and a remainder. When this 
technique is used we get another set of 
time-series estimates which are also pre- 
sented in Tables 2 and 3. What they show 
is, as in the cross-section regressions, the’ 
clear superiority of high-powered money. 


In both samples the standard errors of esti- 
mate for the regressions for high-powered 
are lower than those for the regressions for 
the other assets. 

One reason for the differences between 
the relative stabilities of different totals 
across countries and within countries un- 
covered in some of the regressions is 
brought out by examination of the interest 
rate coefficients. In the regressions in 
which high-powered money is most stable, 
its sensitivity to interest rates is much 
lower than that of deposits and M4. This is 
precisely what one would expect if there 
were specification bias in the deposit and 
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money regressions, caused by either the 
existence of close substitutes for deposits 
introduced to circumvent interest rate 
ceilings, or by a greater degree of substitut- 
ability of deposits for bonds than of the 
high-powered money portion of deposits 
for bonds. 

What may be more important sources of 
differences between the two sets of results 
are differences between cross-country and 
within-country variations in deposit qual- 
ity. One might plausibly expect the former 
to be considerably greater since differences 
in the degree of financial development 
across countries are probably much greater 
than those that are likely to exist within 
countries over the relatively short time 
span covered by the sample. Omitting this 
variable, therefore, would decrease the 
stability of M, relative to narrower totals 
across countries and have little effect 
within countries. 

This second explanation, moreover, is 
given credence by several additional types 
of evidence. In the analyses of variance 
and of covariance, variations in holdings of 
deposits and of M4, both absolutely and 
relative to high-powered money, were 
much lower in the small sample that is the 
more homogeneous of the two with respect 
to degree of financial development. Regres- 
sions run with country means and incorpo- 
rating the ratio of banking offices to 
population as an index of deposit quality 
also support this hypothesis.}® Hence, dif- 
fering degrees of financial sophistication 

1 The data and their sources are described in my 
dissertation. The regression for the country means of 


deposits for 34 countries in the full sample for which 
data were available was 


log (D/Y) = .413 + .345 log (y/L) 
(093) 


+ 1637.8B/L — 1.260g, 
(563.3) (.776) 


SE = .382 


and for the 22 countries in the small sample was 
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seem to account for at least part of the 
difference between the performance of M, 
and high-powered money across countries 
and, therefore, may also account for part 
of the differences between the cross-coun- 
try and the time-series results. 


HI. Summary and Conclusions 


The central theoretical proposition of 
this paper is that substantial variations in 
the cost of holding deposits relative to the 
costs of holding currency and other assets 
ard in the quality. or ‘“‘moneyness” of de- 
posits, such as exist across countries and 
within some countries having high and 
varying rates of inflation and ceilings on 
deposit rates, will substantially reduce the 
stability of the demand for money defined 
conventionally to include deposits while 
having only a minor effect on the stability 
of the demand for money defined more 
narrowly as high-powered money alone. In 
these circumstances high-powered money 
may therefore be a more useful definition 
of money than deposit-inclusive monetary 
totals. 

The empirical evidence I have presented 
in the main supports this proposition. I 
have found that across countries high- 
powered money is the most stable of the 
four totals I have examined even when it is 
judged on the basis of the simple constant 


log (D/Y) = .484 + .425 log (y/L) 
(.076) 





+ 945.0B/L — 9.174r 
(492.7) (3.347) 


SE = .274 


where B/L is the deposit quality variable and where 
standard errors are beneath the coefficients in parenthe- 
ses. Higher income coefficients were obtained in similar 
regressions that omitted B/L (.528 and .524, respec- 
tively), which is what one would expect if an increase in 
deposit quality caused by increased fnancial develop- 
ment has a positive effect on the demand for deposits 
and if more financially developed economies are also 
mere developed on the whole. In the above regressions. 
B/L was significant in both instances at the .05 level 
which it never was when I used high-powered money as 
the dependent variable. 


R? = .85; 
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velocity model and the other totals are 
judged on the basis of a more sophisticated 
model of money demand. Moreover, this 
greater stability of high-powered money 
appears directly attributable to the factors 
which theory suggests will have an impor- 
tant destabilizing influence on the demand 
for deposits. Specification analysis of 
various types of regressions, the observed 
differences in the stability of M, relative to 
high-powered money in the two samples, 
and the results of regressions which use a 
proxy for the quality of deposits as an in- 
dependent variable all tend to confirm the 
importance of variations in deposit qual- 
ity. The one major piece of evidence which 
does not support the hypothesis is that 
high-powered money is if anything less 
stable than either currency or M, within 
countries. But as already mentioned, this 
finding is consistent with the other evi- 
dence if, as appears reasonable, variations 
in deposit quality are on average of only 
minor importance within countries. 
Moreover, this greater cross-country 
stability of narrower totals in general and 
high-powered money in particular is not 
just a statistical quirk peculiar to these 
data. Analysis of other studies indicates 
that this result still holds when other 
assets, specifically M, and its deposit com- 
ponent, are considered and other samples 
are used.!” As an additional check, I com- 
piled an M, series for my group of coun- 
tries. The regressions I ran for both the 
40 countries and the 22 countries also in- 
dicate that high-powered money is more 


Y Estimates of coefficients of variation of velocity 
derived from regressions similar to mine contained in 
studies by Hannan Ezekial and Joseph Adekunle, ` by 
Morris Perlman, and by Henry Wallich show that cur- 
rency is more stable than broader totals (either M, or 
both M, and M,, depending upon the study) and that 
holdings of both broader-totals are more variable than 
high-powered money is in my full sample. Additional 
comparisons which I have made with an extended and 
otherwise revised version of Perlman’s data and which 
I report in my dissertation show high-powered money 
to be the most stable total. 
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stable than either M, or the deposit com- 
ponent of M,.38 

My findings also provide evidence of 
several sorts bearing on the overall stabil- 
ity of money demand. They show that 
given the variations in factors which could 
plausibly be expected to affect the de- 
mand for money across countries, it is 
reasonably stable. Estimates of interna- 
tional variations in money holdings are not 
radically greater than the intranational 
estimates.?* In addition, even though these 
international variations are both signifi- 
cant and substantial, it is clear that even 
so simple an hypothesis as constant ve- 
locity has considerable merit. For example, 
from knowledge of high-powered money 
and of its average velocity, one can ac- 
count for an overwhelming proportion of 
the variance in the level of nominal in- 
come or in its rate of change— over 95 per- 
cent of the variance of the level in 1958 
and over 90 percent of the variance of its 
average annual rate of change. In addition, 
my estimates of money demand functions 
on the whole accord fairly well with esti- 


18 The regression for the country means of M, hold- 
ings for the 40-country sample was 


log (Ms/¥) = .840 + .259 log (y/L) — .276gp 
(056) (411) 


R? =.39; SE = .345 


and for the 22-country sample was 


log (M/Y) = 1.337 + .233 log (y/L) — 3.912r 
(.056) (3.338) 
R? = 50; SE= .278 
where standard errors of the coefficients are beneath 
them in parentheses. We can compare the standard 
errors of estimate of these regressions of .345 and .278 
with the standard errors of estimate for similar regres- 
sions for high-powered money of .295 and .236, respec- 
tively. 

18 Friedman and Schwartz (forthcoming) report co- 
efficients of variation of the levels of velocity of M; in 
the United States of .32, and in the United Kingdom of 
.18 over the years 1880-1968. Estimates for the velocity 
of total adjusted commercial bank deposits from cross- 
state data, made available by Gandolfi, range from .17 
in 1929 to .20 in 1933. 
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mates others have obtained from long- 
term studies of the United States and the 
United Kingdom and from cross-section 
studies of the United States.2° Given the 
substantial independence of my data from 
theirs, this close agreement of results pro- 
vides a strong corroboration of their re- 
sults. Conversely, it casts considerable 
doubt on estimates from postwar time- 
series for those two countries which in 
general conflict greatly with both long- 
term time-series and cross-section esti- 
mates.”! 

An obvious implication of my findings is 
that for international studies in which 
the stability of the demand for money is a 
key assumption, such as in monetarist 
models of the balance of payments or of 
exchange rates, the use of high-powered 
money as the definition of money may 
prove extremely fruitful. In studies of that 
type it also has the added advantage of 
eliminating the need for separate relation- 
ships to explain the conventional money 
multiplier and conventional money de- 
mand. For countries having no income 
data or data of dubious accuracy there are 
also direct applications for these findings. 
By extension they aiso may prove useful in 
time-series studies of economic conditions 
in countries experiencing rapid inflation 
or substantial changes in their financial 
structure. 

My results also have implications for 
monetary policy. Since inflation coupled 
with regulation of banking tends to reduce 
the homogeneity of deposits, conventional 
definitions of money may become highly 
imperfect indicators for monetary policy 
in such situations. On the one hand, my 


20 In addition to the studies cited in fnn. 13 and 17, 
see the cross-country study by James Hanson and Rob- 
ert Vogel. 

2 Estimates of income elasticities obtained from the 
studies referred to in the previous footnote tend to fall 
in the range of 1.0 to 1.3. Estimates obtained with post- 
war data (see Stephen Goldfeld) are usually consider- 
ably below 1.0. 
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findings suggest that policy should be such 
that supply and demand are not made 
more interdependent. And on the other, 
they suggest that, having made them so, 
the monetary authorities should look for a 
more homogeneous total as an indicator 
and not deduce from the instability in de- 
mand of a nonhomogeneous total that 
monetary aggregates play only a weak role 
in the economy.” 

Perhaps the most interesting implica- 
tions of these results are for the definition 
of money. Most of the current debate over 
how to define money has centered upon 
whether to include various types of time 
and savings deposits in the definition of 
money. My results suggest that the focus 
of current debate has been too narrow, that 
tke range of plausible alternative defini- 
tions of money and the factors influencing 
tke selection of one of these alternatives 
are both broader than is commonly real- 
ized. They indicate that an earlier defini- 
tion of money as high-powered money 
alone may be a useful alternative to these 
conventional definitions of money. And 
because the differences in the performance 
of high-powered money and deposit-inclu- 
sive definitions of money across countries 
can be attributed to variations in deposit 
quality, these results also indicate the im- 
portance of asset quality in deciding upon 
a definition of money. 


2 The United Kingdom currently provides an in- 
structive example. Changes in the regulations surround- 
ing banking appear to be a major cause of the marked 
divergences over the past several years in the growth. 
rates of the two published deposit-inclusive definitions 
of money. These changes have undoubtedly decreased 
the homogeneity of both totals and thus have drastically 
increased the difficulties in assessing British policy. 
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Benefit Shares and Majority Voting 


By Arruur T. Denzau AND ROBERT J. Macxay* 


In the burgeoning literature on collec- 
tive decision making, attention generally 
has been focused on the public provision of 
goods in equal quantities to all recipients. 
As a result, there has been little positive 
analysis of the effects of differential dis- 
tribution of the benefits of public activities. 
This state of affairs contrasts with the 
more developed literature on the effects of 
differential distribution of the costs of 
public activities. By analogy to the tax 
share concept in the study of cost sharing, 
this paper examines the effects of differen- 
tial benefit shares, or of changing benefit 
shares, on voting behavior at the indi- 
vidual and aggregate level in a majority 
voting model. 

Just as the early literature on cost shar- 
ing often assumed equal sharing by all and 
thus the same tax share for all, the assump- 
tion of equal quantities for all can be in- 
terpreted as equal benefit shares. This 
equal quantities assumption requires a dis- 
tinction between production units (the 
units relevant for production and cost 
functions) and consumption units (the 
units relevant for individual preference re- 
lations).!_ This distinction immediately 

* Assistant professors, department of economics, and 
research associates, Center for Study of Public Choice, 
Virginia Polytechnic Institute and State University. We 
are indebted to the Ford Foundation for financial sup- 
port of this research. We acknowledge the helpful com- 
ments of James Buchanan, Robert Parks and Theodore 
Bergstrom on earlier drafts of the paper. We are also 
deeply indebted to our late colleague Winston Bush who 
helped us launch our joint research. Earlier drafts of 
this paper were presented at the Southern Economic 
Association Meetings in Atlanta 1974, and in seminars 
at the University of Arizona and the University of 
Hlinois. 

1 This distinction is made in Buchanan (1966), further 
developed in Buchanan (1968, pp. 52-56), and is a 


major issue in the discussion between Albert Breton 
and Buchanan (1967). 
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raises the issue of the distribution of pub- 
lic benefits, i.e., the transformation of pro- 
duction units into consumption units. A 
benefit share measures the rate at which a 
production unit is transformed into an in- 
dividual’s consumption units.” For exam- 
ple, in the case of a “pure public good,” 
without exclusion, the benefit shares would 
all equal unity. 

The problem this paper is concerned 
with can now be stated in its simplest form 
by the following example. Suppose that 
the state has made private trading in 
bread illegal. In lieu of market exchange, 
the government distributes the bread at a 
zero price, with the cost of the bread met 
through taxation. The total amount of the 
bread provided (units in production) is set 
bv a majority vote, while the distribution 
of bread (units in consumption) is based on 
a fixed share arrangement. For example, if 
tke total distribution is 100 loaves per 
week and Joe’s benefit share is .02, then 
he receives 2 loaves per week. If the dis- 
tribution scheme is changed—the fixed 
benefit shares are changed—how does this 
affect the total amount of bread (in pro- 
duction units) that voters will most prefer? 
On what factors does each voter’s demand 
depend and how do these individual de- 
mands aggregate into market level results? 

Section Ia examines the individual 
choice problem: how does an individual’s 
most preferred public sector size change as 
his benefit share changes? Buchanan (1968, 
p. 54) conjectures that an individual with 


2 Recent empirical work has explicitly utilized this 
distinction by assuming equal sharing in the consump- 
tion units. For examples of the use of the equal sharing 
assumption in the recent empirical literature, see 
Thomas Borcherding and Robert Deacon, Theodore 
Bergstrom and Robert Goodman, or Robert Spann. 
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a higher benefit share would prefer a 
larger public sector budget. The present 
paper establishes empirically plausible 
conditions under which this conjecture is 
false. If the ith voter has price-inelastic 
(elastic) demand for the production of the 
publicly provided good, then an increase in 
his perceived benefit share a; causes him to 
prefer and hence vote for a smaller (larger) 
size of the public sector and its budget. 
Section IB presents a simple market level 
example to illustrate the notion of benefit 
share progressivity and examine the effects 
of changes in the degree of progressivity on 
` market level outcomes. Finally, Section II 
applies the analysis to the public provision 
of a purely private good, bread, and to a 
more typical public service, fire protection. 
These applications provide explicit in- 
terpretations of the meaning of benefit 
shares. 


I. The Basic Model 
A. Individual Level Analysis 


Suppose that the ith voter’s preferences 
can be represented by the general utility 
function: 


(1) U; = U:(zi, qi) 


where z; is the voter’s consumption of the 
privately provided good and q; is the 
voter’s perception of his personal consump- 
tion of the publicly provided good. In this 
section, the voter’s perception of his per- 
sonal consumption is assumed to be a 
linear function of the total provision of the 
publicly provided good x, i.e., 


(2) qi = Aix 


where a; is the voter’s perception of his 
benefit share.* Generally, the benefit share 


3In the present paper, benefit shares are not deter- 
mined as they might be in a normative model such as 
Buchanan (1968, pp. 60-65). 

4 Equation (2) implies a system of proportional dis- 
tribution of the production of x. This is also the meaning 
of Figure 4.1 of Buchanan (1968, p. 59). Much of the 
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a; is considered to be greater than or equal 
to zero, and less than or equal to unity.® 
The total provision is measured in produc- 
tion units while the individual only values 
his own consumption units q;.° 

When voting, each individual deter- 
mines his most desired provision of the 
publicly provided good x by maximizing 
his utility function subject to equation (2) 
and his budget constraint: 


(3) yi = zi + pix 


where y; is his income and #7 is the price, 
in terms of the numeraire good z, to voter t 
of an additional unit of x. That is, 


(4) - pi = rip 

where 7; is the ith voter’s nonnegative tax 
share and $ is the market price of an addi- 
tional unit of x in terms of the numeraire 
good. 

By substituting equations (2) and (4) 
into (3), the voter’s maximization problem 
can be stated as: 

(5) max U; = U;(2:, qi) 


2i,gt 





meaning of equation (2) can be derived from Buchanan 
(1968, pp. 52-65). Equation (2) is also identical in in- 
terpretation to the 7(.,.) map of Charles Plott and 
Robert Meyer (p. 21). Although they further distinguish 
between available amounts qp and appropriated units 
x}, most of their discussion involves the distinction be- 
tween production and consumption units. 

5 Perhaps a better terminology would be to call a; a 
coefficient of distribution of the publicly provided pro- 
duction flow x. The obvious analogy between benefit 
share and tax share has a certain appeal, however, and 
for this reason the expression “benefit share” is used 
instead of, say, “coefficient of distribution.” 

6 The basic function of equation (2) is to provide a 
definite relationship between the potentially observable 
public sector state x and the more subjective consump- 
tion unit g:, which directly enters the voter’s utility 
function. The production of the publicly provided good 
x is only potentially observable since the total budget 
size px is the variable that is generally observable. In 
short, existing data often just contain total budget size 
and, hence, it may be difficult to separate quantity and 
price. In order to avoid the more subjective measure- 
ment problems involved in dealing with g; the attention 
of this paper is focused on equations dealing with x 
rather than gi. 
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Ti 
subject to y; 2 z: + ( 


\ Qi 





a = 2: + pigs 


One can treat pf as the price to voter 7 of 
consuming an additional unit of the pub- 
licly provided good—it is his tax price for 
an additional unit of g;. Under appropriate 
conditions this maximization problem 
yields a differentiable demand function of 
the following general form: 


(6) gi = glp, ya) 

The demand function given in (6) can be 
immediately converted into the ith voter’s 
demand for the total provision of the pub- 
licly provided good xý as a function of the 
benefit share, tax skare, the price of a unit 
of x, and income. That is, 


d -1d -1 
(7) Xi = Qi gi = ay Biltip/ai, vi) 


= hi(rip, ai, yi) 


Voter z’s demand for the total provision of 
the publicly provided good xf is best in- 
terpreted as his most preferred or desired 
public sector size—the quantity associated 
with the peak of his single-peaked public 
sector preference relation.’ 

Equation (7) cou:d be used to determine 
how the voter’s demand for x varies with 
changes in his tax share, benefit share, in- 
come, and the price of a unit of the public 


good (Ta, ai, Ya and p, respectively). The 


major concern of this paper, however, is 
with the effects of changes in benefit shares 
on gf. Differentiating equation (7) with re- 
spect to a; and rearranging gives:®° 


7 The voter’s public sector preference function pro- 
vides his ordering of public sector states by assigning a 
utility level or index to alternate states of the public 
sector measured in terms of production units. The state 
of the public sector could also be the total budget size. 
The quasi concavity of the utility function and the con- 
vexity of the budget set in (5) insures the single peaked- 
ness. 

8 The elasticity nz,p= (0x7/0p7) (p?/x2), and ngp= 
(aqi/ap?) (Pi/q). 

? At this point it may help to interpret equation (8) 
in terms of its operational content. First, one may be 
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d 
Öxi 1 d 
(8) — = —— t(l + np) 
Gas Qi 


The expression can be signed if one knows 
the price elasticity of demand for x, i.e., 


axe 
(9) — z0 


as nsp S — 1 
da; 


Equation (9) gives the fundamental result 
of this section for the linear perception re- 
lation given by equation (2). In words, if 
voter i has price-inelastic (elastic) demand 
for the production or total provision of the 
publicly provided good, then an increase in 
his perceived benefit share a; causes him to 
prefer and, hence, vote for a smaller (larger) 
size of the public sector and budget. 

The basic mechanism for this result is 
quite simple and is most clearly seen by 
examining the demand function for q: 
along with equation (2). This linear share 
assumption implies the equality of the tax- 
price demand elasticities for v and gq; i.e., 


(40) 


Nz,p = Nap 


Now consider voter ts behavior as a; 
changes if his demand is price inelastic. In 
this case, a doubling of a;, causing a halv- 
ing of pf, leads to less than a doubling in 
qi. But equation (2) implies that the 
doubling of a; causes a doubling of the 
amount of the good that is actually avail- 
able to the ¿th voter for consumption from 
the existing production of the publicly pro- 
vided good. As a result, the ith voter will 
vote for a smaller total production of the 
publicly provided good x, attempting to 
bring his actual or perceived consumption 
of the good into equality with his desired 





able to observe the same individual having two different 
benefit shares: shifts in policy or jurisdictional consolida- 
tion could lead to this possibility. Secondly, one might 

, assume that for empirical testing, all individuals have 
the same tastes, but different benefit shares. A final 
possibility would involve individuals having different 
tastes with the benefit shares distributed independently 
of the taste parameters. 
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consumption. By a similar argument, if the 
demand for the consumption of the pub- 
licly provided good is elastic, then an in- 
crease in the voter’s benefit share will 
cause him to vote for a larger total produc- 
tion of the publicly provided good. Finally, 
if the elasticity is unitary, then the voter’s 
desired size of the public sector is inde- 
pendent of his benefit share—changes in 
his benefit share will not affect his voting 
behavior.® 


B. Market Level Analysis 


The analysis of individual voter be- 
havior in the previous section must be ex- 
tended to the market level if it is to pro- 
vide insights into the effects of changes in 
benefit shares on the equilibrium size of 
the public sector budget. This section pro- 
vides an example using the above analysis 
to generate market level results. 


1, A Simple Model 


The present example introduces the no- 
tion of benefit share progressivity and 
examines the effects of changes in progres- 
sivity on market level outcomes. To de- 
velop this example, explicit functional 
forms are assumed for the demand func- 
tions, the tax shares, and the benefit 
shares.1} 

Each voter is assumed to have the fol- 
lowing demand function for g: 


qi = poy (GR 


1 A transparent illustration of this case is provided by 
the Cobb-Douglas utility function, U;=Azjg;4~). In 
this case, 





a-e 
qi = ) i 
Qi 
i AE A 
and =( a) 2 oa 
In short, the demand function for x does not then de- 


pend on ai. 

u See Bergstrom and Goodman, Borcherding and 
Deacon, Robin Barlow, and Bergstrom for similar uses 
of these particular functional forms. 
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Substituting in for gf and p$ yields from 
(2) and a 


(11) oe poyer a par —(1+p2) 


In this pae tax shares are determined 
by the following function: 





This formulation of the tax shares may 
possibly result from a system of property 
taxation.!? Finally, perceived benefit shares 
are also assumed to depend only on in- 
come: 


‘ 
CY: 
Ly 

7 


Note that the benefit shares sum to c. If c 
equals unity, then the example may in- 
volve the case of public provision of a 
purely private good. The parameter y re- 
flects in some sense the extent to which the 
distribution of the publicly provided good 
is biased towards the more affluent groups 
relative to the situation of equal shares; 
i.e., y equal to zero and, thus, a; equal to 
c/m, where m is the total number of re- 
cipients of the publicly provided good. 


(13) a; = 





2 This interpretation is implicit in the work of Berg- 
strom. To see this interpretation, assume (i) that the 
only source of taxation is a fixed percentage tax on the 
market value of residential property; and (ii) that all 
individuals have the same demand function for housing: 


OF = ophy: 
The tax bill of the ¿th individual, Ti, is, hence, 


T; = tPuQt = OPR yt 


where ż is the real tax rate, adjusted for the assessment 
ratio, and the total community tax bill T is 





T= x T; = BPH” 2 yi 
i 
Therefore, the tax share of the ¿th individual is 
OTi y 
Ti =E T a 8 
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An example of a distribution scheme 
that leads to equation (13) is one in which 
the distribution of the benefits of certain 
governmental services is in proportion to 
the value of an individual’s property 
holdings. Another example of benefit 
share progressivity can be derived from 
the analysis of Buchanan (1971). In this 
article, the attempt to “bribe” wealthier 
central city residents not to migrate to the 
suburbs leads to a distribution of govern- 
mental services which may be biased 
towards the rich. 

In the context of a simple majority rule 
voting system, changes in y, the degree of 
benefit share progressivity, generate com- 
parative static results on a market level 
variable such as x by affecting the median 
quantity demanded—the equilibrium pro- 
vision of the publicly provided good.'4 For 
each voter, the effect of a change in y on 
his demand for x is given by: 


ant axi Oa; 


14 — = — 
M4) oy Oa; dy 
with 
d 
OX: 1 d 
— [s= —— sil +e) 20 as$-1 
Oa; Qi 


The second factor in equation (14) is more 
complex but is given by: 
da; 


ai 2 (in y; — In y,) 93 
(15) Price 
oy LH 

i 


18 Noel Edelson makes this assumption in his analysis 
of a local government solely financed by a property tax. 
In this case, if c= 1, the property is homogeneous and is 
the same property as assessed for tax purposes (see fn. 
12), then y equals 8 and benefits are distributed in the 
same manner as tax bills—æ; equals 7;. In this case, the 
tax price to voter ¢ of consuming an additional unit of 
the publicly provided good p% is equal to the market 
price of an additional production unit, p. In addition, 
if the effect of the public sector is only on property 
values and not directly on utility at all, then Edelson 
has shown that the property tax leads to Lindahl equi- 
librium and is Pareto optimal (see Section IT on Lindahl 
equilibrium). 

4 See Howard Bowen and Duncan Black for a pre- 
sentation of the median voter analysis. 
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For a given value of y, the sign of this ex- 
pression depends solely on the location of 
the ith voter in the income distribution. 

In certain cases—given particular values 
of y and properties of the income distribu- 
tion—the sign of (da;/dy) and, hence, 
(dx¢/dy) can be determined. For the pres- 
ent problem, Lemma 1 of Bergstrom im- 
plies that 


0a: 1 My 
(16) <0  ify< (= > y) 
Oy m 3 


For certain cases this result applies to a 
majority of voters including the median 
income voter. In these cases, the effect of 
changes in y on the equilibrium provision 
(or production) of the publicly provided 
good x as determined through the voting 
process can also be established. 

Bergstrom’s work can readily be used to 
show that: 


Ox 
oy 





for p 2 — 1 


if y2i1 and Ymedian < Vmean 


In words, if the demand for the total pro- 
vision of the publicly provided good is 
price inelastic (price elastic), benefit shares 
are highly progressive, and the median in- 
come is less than the mean income, then 
increases in the degree of benefit share pro- 
gressivity lead to an increase (a decrease) 
in the equilibrium provision of the pub- 
licly provided good. (See Bergstrom, 
p. 190.) 

Next, if y is less than or equal to zero, 
an additional result can be derived. Note 
that the limit, 

iy 
lim (= 2 v1) 
m j 


y0 
is the geometric mean income. In this case, 


3 In the present model, the ordinal positions of in- 
come receivers is either the same or reversed in the dis- 
tribution of demand quantities. In either case, the me- 
dian income recipient is the median voter, which will be 
the equilibrium in a majority voting procedure (see 
Bowen or Black (ch. 1)). 
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equations (14) and (16) imply that: 


Ox 


(18) —$0 forp,2—1 
dy 


if Y <0 and Ygaometric mean s Ymedian 


In words, if the demand for xv is price in- 
elastic (price elastic), benefit shares are 
equal or more regressive, and the geo- 
metric mean income is less than or equal to 
the median income, then increases in the 
degree of benefit share progressivity lead 
to a decrease (an increase) in the equi- 
librium provision of the publicly provided 
good.1é 


II. Applications of the Model 


The model developed in Section I can be 
illustrated by applying it to an analysis of: 
1) the public provision of a purely private 
good, bread; and 2) the public provision of 
fire services. These two examples illustrate 
several possible interpretations of the 
benefit shares, and also demonstrate the 
importance of studying differences in the 
benefit shares. 


A. The Public Provision of a Purely 
Private Good: Bread 


Consider the following simple example. 
Suppose a government is publicly pro- 
viding bread to the voters in a community. 
McTavish (a voter) is initially in equi- 
librium at his initial benefit share. Due to 
some change in policy, his benefit share is 
doubled. The cost to McTavish of the 
government providing another loaf of 
bread to the community (distributed ac- 
cording to benefit shares) is unchanged and 
still equals his tax share times the market 
price of a loaf of bread. But, the cost to 
McTavish of receiving another loaf of 
bread from the government for his own 
consumption has been halved. Assuming 
that McTavish has price-inelastic demand, 

t For a sample of Kentucky counties using 1970 
Census of Population data, it turns out that the median 


income is greater than the geometric mean income for 
each county, 
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he will increase his demand for loaves (in 
consumption units) but to less than twice 
as much. He will, however, if the total pro- 
vision remains unchanged, get twice as 
much bread each week, an amount greater 
than his demand. Therefore, he will prefer 
to reduce the size of the public sector, re- 
ducing his tax bill. 

The above analysis applies only when 
the private market for bread has been 
abolished. If an individual can buy or sell 
bread in the private market, then his 
voting behavior with respect to the public 
provision of bread is dramatically affected. 
Suppose first that an individual can buy 
bread in the private market to supplement 
his public allocation, but that resale is 
prohibited. A voter faced with a consump- 
tion tax price p$ greater than the market 
price (i.e, 7;>«,) will wish to buy his bread 
in the market and express a zero demand 
for publicly provided bread. It is clear 
then that the public provision of bread at 
a nonzero level will occur only if a ma- 
jority of voters have tax shares no bigger 
than their benefit shares. 

Next consider the other extreme in 
which the public provision cannot be sup- 
plemented by purchases in the private 
market, but the individual can adjust his 
public allocation by reselling the bread to 
the government at a price of p (or by 
selling it in the export market). Under 
these conditions voters with a tax price for 
a consumption unit pf, below the market 
price $, will vote for unbounded increases 
in the public provision of bread as they 
can resell the excess beyond their own con- 
sumption to the government, making a per 
unit profit of (p—%). For equilibrium to 
exist, a majority of the voters must have 
tax prices pi greater than or equal to the 
market price $ (or 7;>a,). 

Combining these results leads to the 
conclusion that for the public provision of 
a purely private good to continue in the 
presence of a private, competitive market, 
allowing for private purchases and resales, 
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a majority of voters must have tax prices 
$; of exactly p. In short, continued public 
provision of a freely exchangeable private 
commodity requires either: 1) outlawing 
private exchange of the good; 2) a special 
earmarked tax with tax shares set equal to 
benefit shares for a majority of voters; or 
3) the setting of benefit shares so that they 
equal the marginal tax shares implicit in 
the given finance system. Since the occur- 
rence of either of the last two conditions 
seems improbable, and the criminalization 
of private markets generates many other 
problems, it appears unlikely that easily 
exchangeable goods such as bread could 
ever be publicly provided in a participa- 
tory democracy.” This example also leads 
to one further observation. Those private 
commodities that it is feasible to provide 
publicly are likely to be the same com- 
modities that would allow entrepreneurs to 
practice price discrimination—services such 
as medical care and fire protection are ob- 
vious examples. 


B. The Putlic Provision of 
Fire Services 


Suppose that the governing body of a 
town is considering the construction of a 
firehouse of a certain size. Ignoring the 
road network, a voter in this town would 
generally perceive himself to be receiving 


a larger quantity of fire services if the sta- . 


tion is closer to his residence. In terms of 
the notation of the present paper, the ith 
voter’s benefit share æ; is negatively re- 
lated to the distance of his residence from 
the firehouse.'8 In these circumstances, if x 
represents the size of the firehouse, then 
aw is the ith voter’s perception of the 


See Gordon Tullock on the likely results of such 
criminalization. 

18 The interpretation one attaches to œ and their re- 
sulting properties vary with the problem being ex- 
amined. Note that in the earlier example of Section II 
in which bread, a purely private good, is publicly pro- 
vided, the benefit shares are the actual proportion of the 
total supply received by each voter and must sum to 
one. In this firehouse example, no such restriction is 
implied. 
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quantity of fire services available to him. 
Finally, assume that the voter only cares 
about the fire services provided directly to 
him.?9 

The application of the present model to 
this example involves a particular restric- 
tion on preferences. Let d; be the distance 
that voter z’s home is from the firehouse of 
size x. If the voter’s preferences are as- 
sumed to be representable by 


(19) U: = Ui(zi, x, di) 


then, for the present formulation to be cor- 
rect, there must exist a function e(d), such 
that 


(20) ai = eld), e <0 
and 
(21) U:;(2:, x, di) E Vili aix) 


That is, preferences must be separable as 
between (z:) and (x, d,); i.e., the marginal 
rate of substitution (MRS) between x and 
d; is independent of the value of z;. If pref- 
erences do not exhibit this separability, 
then no amount of effort applied to the 
analysis of the “technological” relation, 
equation (2), will yield correct results. The 
distinction between units in production 
and units in consumption leads to some 
useful results, but this distinction is not 
primary. Rather its validity depends upon 
the form of consumer preferences. 

The analysis based on equations (7) and 
(9) now applies. If the voter has price in- 
elastic demand for fire services, then as the 
proposed fire station is moved closer to his 
house, he will desire and vote for a smaller 
size fire station since his benefit share in- 
creases from equation (20}. This result 
does not seem at all unusual, as the closer 
fire station provides him with a greater 
amount of fire protection, reducing its 
marginal value to the voter (his MRS 
diminishes), hence causing him to wish to 


19 Actually, œ:x could represent the level of fire services 
for an entire neighborhood, as perceived by the ¿th 
voter. 
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substitute lower taxes for fire station size. 

Benefit taxation is often suggested for 
the financing of public goods. In particular, 
Lindahl tax prices have been analyzed as 
they lead to both optimality in the level of 
provision as well as unanimous agreement 
as to this level. Both results hold if one can 
find a vector of tax prices, (pi,..., Pa), 
such that the quantity of x demanded is 
the same for all voters, since on the de- 
mand function, tax price is equated to the 
MRS for the public good. Thus, the dis- 
tribution of Lindahl tax prices will be the 
same as that of the MRS. 

If voters have similar tastes and price- 
inelastic demand for fire services, then the 
Lindahl tax prices will be lower for these 
consumers closer to the firehouse and 
higher for those further away (given that 
they have the same income). Thus voters 
who receive more fire services pay smaller 
tax bills. This result is quite different from 
the tax systems used in highway or sewer 
finance in which tax shares are related 
positively to benefit shares. The differences 
follow from the fact that the Lindahl sys- 
tem ignores total benefits and instead deals 
only with marginal quantities. 
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The Non-Uniqueness of Equilibrium 
in the Léschian Location Model 


By B. Curtis EATON AND RICHARD G. Lipsry* 


The great emphasis placed on regular 
hexagonal market networks in location 
theory suggests a presumption that: 1) 
this network is the unique equilibrium con- 
figuration when the number of firms in the 
market is given, and 2) free entry will 
cause this network to prevail. These pre- 
sumptions have been prevalent in the 
literature since the monumental work of 
August Lösch. In this paper we argue that 


both presumptions are wrong: the regular. 


hexagonal lattice is only one of a large 
number of equilibrium configurations, and 
free entry does not necessarily produce 
regular hexagons. 

It is well known that (subject to the con- 
dition that every point in the space be 
served) the hexagonal network of market 
boundaries would be the planner’s solu- 
tion.? This result is not at issue here. The 
question that we consider is whether or not 
free competition, with each firm seeking to 
maximize its own profits, will bring about 
the hexagonal configuration of firms. If 
this question is to be studied satisfactorily, 
it is important not to assume the answer at 
the outset, but rather to make behavioral 
assumptions suitable to the decisions of 
independent firms and households and 
then to determine whether or not the 

* Associate professor of economics, University of 
British Columbia, and professor of economics, Queen’s 
University, respectively. The present paper is a revised 
version of the Queen’s Institute for Economic Research 
study paper no. 88, September 1972. We wish to ac- 
knowledge the helpful comments and suggestions of 
many colleagues, the valuable research assistance of 
Edward France, Allan Popoff, and Duncan Smeaton, 
and the generous support of the Queen’s Institute for 
Economic Research. 


1 See Belá Bollobás and Nicholas Stern for a recent 
example of a full discussion of this proposition. 
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hexagonal configuration will result from 
the assumed behavior. 

In Section I of this paper we analyze a 
simple model designed to deal with this 
question. In Section II we relax some of 
the model’s more restrictive assumptions. 
In the concluding section we discuss the 
reasons why our results differ from those 
that appear to follow from Läsch’s famous 
treatment of the same problem. 


I. The Analysis of the Simple Model 
A. The Model 


We begin by listing and discussing the 
assumptions of our model. 

(a) The infinitely extensible plane is 
uniformly populated with customers with 
a density of one per unit of area. 

(b) Each firm is faced with the same 
total cost function, TC=K-+cQ, where K 
is fixed costs, c is the constant marginal 
cost of production, and Q is quantity pro- 
duced and sold. This cost function is com- 
monly used in location theory and we can 
take c as zero without loss of generality. 

One way in which such a cost function 
could arise is through indivisibilities. To 
rationalize this precise function in this way 
we can assume that the only fixed costs are 
those associated with capital, and that 
there is an indivisibility in plant size such 
that the smallest possible plant is large 
enough to serve any of the markets for in- 
dividual firms that we consider. We thus 
have K=7I where r is the opportunity cost 
of capital and J is the investment asso- 
ciated with the minimum possible size of 
plant. Since indivisibilities are ubiquitous 
with any production involving machines, 
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our cost assumption is not empirically un- 
interesting.? 
(c) Transport costs per unit distance 


are constant. Consumers bear the cost of- 


transport. 

(d) Consumers buy from the firm 
whose delivered price is lowest. 

(e) All firms charge the same mill 
price which is an exogenously imposed 
constant (the common mill price must 
exceed c and it is taken to be unity). 

Assumptions (d) and (e) together imply 
that the market boundary between two 
adjacent firms is the perpendicular bisector 
of the line joining the two firms. Thus each 
firm’s market is defined by a set of linear 
boundary segments whose positions de- 
pend solely on the locations of the firm 
and its neighbors. Assumption (e) allows 
us to concentrate on spatial rather than on 
price competition, but it is not necessary 
for the results that we obtain. The conse- 
quences of dropping it are considered in 
Section II.’ 


2 As Nicholas Kaldor puts it, “Yet on an empirical 
level, nobody doubts that in any economic activity 
which involves processing or transforming basic mate- 
rials—in other words, in industry—increasing returns 
dominate the picture for the very reasons given by 
Adam Smith in the first chapter of The Wealth of Na- 
tions; reasons that are fundamental to the nature of 
technological processes and not to any particular tech- 
nology” (p. 1242), See also Paul Samuelson. Indeed if 
there were no indivisibilities and genuine constant re- 
turns to scale everywhere in a spatial economy in which 
transport costs were positive, then there would be no 
firms at all since all production would take place at the 
point of consumption so as to reduce transport costs to 
zero. 

3 It is important to note that our model with a para- 
metric price that is common to all firms will have com- 
parative static properties that are qualitatively similar 
to those of other models of price competition in which 
there is a single equilibrium price common to all firms. 
Consider, for example, the comparative static prop- 
erties that are implied by the price-conjectural variation 
that is implicit in Edwin Mills and Michael Lav, and 
explicit in Martin Beckmann (1971). These authors as- 
sume that when setting its price, the firm assumes that 
each of its competitors will adopt the same price. With 
this assumption, as with our parametric price, the firm’s 
anticipated market area is independent of the firm’s own 
price. In the Mills-Lav and Beckmann case the existing 
firms charge the common profit-maximizing price and 


MARCH 1976 


(f) All customers buy one unit of the 
product per period of time. This assump- 
tion greatly simplifies the analysis and 
exposition, but it is not necessary for the 
results that we obtain. The consequences 
of dropping it are also discussed in 
Section IT. 

(g) In selecting its location, each firm 
seeks to maximize its profits and takes the 
location of all other firms as given, i.e., it 
has a zero conjectural variation (ZCV). 
With respect to location ZCV is an ap- 
propriate assumption in at least two im- 
portant cases: 1) where equilibrium is ap- 
proached very rapidly so that firms do not 
have time to learn their opponents’ reac- 
tions; and 2) when relocation occurs (if at- 
all) only after a very long time lag, as in 
many locational problems. (Since our 
firms are engaged in noncooperative games, 
any equilibria that we discover will be 
Nash equilibria.) 

The assumptions made above affect the 
measurement of our profit variables. Gross 
profit R is total revenue minus total vari- 
able cost: R= PQ—cQ. Since we have as- 
sumed c=0 and P=1 and, since each unit 
of market area contains one customer who 
buys one unit of the product per period of 
time, we have R=Q= Market Area. Pure 
profits Z (also called net profits) are gross 
profits minus total fixed costs: Z= R- K. 
Thus in the model of this section, maxi- 
mizing profits is the same thing as maxi- 
mizing market area. 





the general level of profits is raised or lowered by exit or 
entry. In our model the firms charge a common arbi- 
trary price and the general level of profits is raised or 
lowered by exit or entry. Indeed anything that we prove 
for any arbitrary price must be true for one particular 
price, the monopoly price. Qualitatively these models 
behave in a similar fashion with respect to spatial com- 
petition. - 

4 This does not mean that relocation never occurs, but 
only that the firm’s locational decision is taken on the 
assumption that over the relevant planning horizon other 
firms will nat relocate in response. Of course other con- 
jectural variations can be studied, but in each new case 
the conditions of equilibrium will have to be suitably 
amended. 
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These assumptions outline the simplest 
model that will do our job. We wish to 
consider the conjectures: (i) that the 
Léschian hexagonal pattern is the unique 
equilibrium configuration on the infinitely 
extensible plane, and (ii) that if other con- 
figurations are arbitrarily imposed, the 
process of entry of new firms will convert 
these into hexagonal configurations. Our 
model provides a counterexample which is 
sufficient to refute both of these conjec- 
tures. It also shows some other configura- 
tions that can sometimes produce equi- 
libria and it allows us to examine the rela- 
tive stability of each of these under condi- 
tions of entry. In Section II we relax some 
of the assumptions of this model in order 
to deal with the possible objection that 
our assumptions are so restrictive that our 
counterexamples are of no real interest 
other than as pathological cases. 


B. The Technique of Analysis 


We analyze the behavior of our model 
using numerical simulation techniques. We 
do this because most of the questions we 
wish to ask are extraordinarily difficult, if 
not impossible, to answer using conven- 
tional analytical methods. 

Where they are feasible, analytical tech- 
niques are usually preferable to numerical 
simulation techniques. Numerical methods 
can prove, for example, that a given con- 
figuration 7s mot an equilibrium configura- 
tion by demonstrating the existence of a 
profitable move. They cannot, however, 
prove that a particular configuration zs an 
equilibrium configuration. They are only 
strongly suggestive. The inevitable round- 
ing errors of simulation routines limit the 
fineness of the grid of potential locations, 
and in any case it is impossible to evaluate 
potential profits at an infinite number of 
points. We have used numerical techniques 
solely because the problem seemed in- 
tractable with ccnventional analytical 
techniques, while numerical techniques do 
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seem to allow us to proceed further than 
other investigators who have confined 
themselves to analytical methods. 

The core of our technique is an algorithm 
(described in detail in our 1972a paper), 
which answers the following question: 
given the location of »—1 firms in some 
region of the infinitely extensible plane, 
what market can the nth firm expect to 
control if it locates at an arbitrary point in 
the region?® Using this algorithm, it is an 
easy matter to produce a map which de- 
scribes the profits that the nth firm could 
expect to have if it located at any one of a 
large number of alternative points, given 
the locations of all of its neighbors. We 
refer to such maps as market maps. 

Figure 1 reproduces a part of one of 
these maps. The origin is shown by the 
dot within the circle, and the dots are 
spaced four units apart vertically and 
horizontally. The neighbors of the nth 
firm are shown by circled crosses. The 
numbers without parentheses indicate the 
nth firm’s market area and hence by the 
assumptions in Section I, its gross profits in 
each of the positions indicated by the dots. 
Thus, for example, if the firm locates at 
the origin, its market area, and hence its 
profits, are 692 while if it locates at the 
point (8, 4) they are 698. (The numbers in 
parentheses show the profits in each loca- 


5 The algorithm was developed to analyze locational 
problems ina bounded market (see the authors, 1975a), 
but is easily adapted to the study of some types of be- 
havior in infinitely extensible Léschian space. The basic 
analytical difference between unbounded and bounded 
space is that in the former a firm’s market boundary 
must be composed entirely of boundary segments with 
other firms, whereas in bounded space a firm’s market 
boundary can coincide over some of its range with the 
boundary of the market. Consider the problem of de- 
termining a firm’s market area at some particular point 
in infinite space. The firm will, at least in all the cases in 
which we are interested, have a boundary with a small 
number of neighboring firms. The market area algorithm 
for the bounded space is adapted to the problem of a 
firm locating at a particular point in unbounded space 
simply by including all of the neighboring firms in the 
bounded space. 
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FIGURE 1. THE ABSENCE OF EQUILIBRIUM IN A NETWORK OF EQUILATERAL TRIANGLES 
- The numbers show the profits the mth firm would make by locating alternatively at 
each of the dots and with neighbors in the fixed positions shown by the circled crosses. 
Numbers in parentheses refer to the model of Section IL, numbers not in parentheses 
refer to the model of Section I. Location of the mth firm at the origin, the point inside the 
circle, completes the symmetrical lattice of firms and gives the wth firm the market 
boundaries indicated by the dashed lines. Rows and columns are separated by 4 units in 


Figure 1 and by 6 units in all other figures. 


tion that arise from the model in Sec- 
tion IT.) 


In our actual program, profits were cal- 


culated for many more points than are 
shown in our figures. Only 1/16 of the 
points are shown in Figure 1, and 1/36 of 
the points in all other figures. Further- 
more, if we were uncertain about the pre- 
cise location of a particular equilibrium, 
we could magnify any particular part of 
the market by placing our observation 
points as close together as we wished. 


C. Equilibrium in the Absence 
of Entry and Exit 


We now pass to a consideration of the 
behavior of our model. We consider, first, 
a situation in which firms are allowed 


neither to enter nor to leave the market. 
In the absence of entry and exit there is a 
single condition that is necessary and 
sufficient for all firms in the market to be 
in equilibrium: 


Equilibrium Condition (i): No firm can 
find a new location that offers it a larger an- 
ticipated profit (assuming ZCV) than that 
obtained in its present location. 


We first ask which of the three con- 
figurations of regular, space-filling poly- 
gons (triangles, squares, and hexagons) 
satisfy equilibrium condition (i). It is in- 
teresting that no answer to this question 
appears to exist in the literature. The 
reason probably lies with the extreme diff- 
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FIGURE 2. EQUILIBRIUM IN A NETWORK OF SQUARES 
For the description, see Figure 1. 


culty of using conventional analytical 
methods to deal with such problems. 

To answer this question using our 
technique, we let all the firms be first ar- 
ranged so that the network of market 
boundaries is composed of equilateral tri- 
angles. We select one firm and make its 
location the origin. We allow that firm to 
consider a large number of alternative lo- 
cations and calculate the market area and 
hence the profits that it would obtain in 
each location. The triangular configura- 
tion is an equilibrium configuration if and 
only if the best location for the firm is at 
the origin. Next, repeat the experiment 
with the firms arranged so that there is a 
square network of market boundaries and, 
finally, so that there is a regular hexagonal 
network of market boundaries. 

Figures 1, 2, and 3 show the results. 


Intuition suggests and calculation con- 
firms that the firm is always better off re- 
maining within the area defined by its 
present neighbors rather than moving out- 
side of that area to relocate in an already 
complete portion of the lattice of firms. 
Our maps are thus confined to this area. 
The broken lines indicate the firm’s market 
boundaries when it locates at the origin, 
thus completing the regular lattice of 
firms. 

Figure 1 shows that the triangular con- 
figuration does not satisfy condition (i): 
the firm at the origin, and hence any 
existing firm, wishes to relocate. The firm 
would prefer to locate at any of the three 
locations (—8, 4), (8, 4), or (0, —8) where 
profits are 698 rather than at the origin 
where profits are only 692. Thus, given a 
chance, any firm will move from its posi- 


82 


@ 


7 z3 
(239) 


934 
(290) 


1033 lo 1139 


Bee 
Ges) 


loo% 
(37) 


113% 1178 1222 


lolo 
G22) 


nso 1249 


(2) 


1212 778! 


1o98 Ro} 1332 


(345) 


1203 
(378) 


i237 


WB} 1BSL 


Go) 


1219 
(84) 


1782 1203 


1123 
(383) 


1217 


(383) 


290 13472. 1372 


1137 1309 


1219 
(Ge) 


(384) 


1282 1332 


Gi) 


1Zo3 


(348) 


1% 7 tzot 1332 


olo 
(322) 


Hyo 24% el 


BLN 


1213 


10o 
(235) 


ness n78 1222 


e 
BOT 


i033 ë llO4 H39 


Pt 
(236) 


& 


FIGURE 3. 


THE AMERICAN ECONOMIC REVIEW 


I 


(824) (230) (358) (861) (3e) @4e) G24) (256) 


1237 


(387) (Bio) G84) (380) (384) Go) 657) (85) 


1293 


(82) ($4)~(48e) (alo) USDE G82) GED 


42 


(351) (1a) (424) (a27) (424) 


BT 


(ace) (424) (43%) ($e) (435) 
12 
(469) (427) (489) ® (489) 


Góg G24) a35) VEIS Gas) 


1342 


(227) GID (424) 427) 424) Ts ese (ete) 


293 


(382) (354)\@82) (tlo) (493) 654) (82) (281) 


25T 


(1o) (384) (s30) (384) (Gjo) (387) (88) 


Se 


(324) (s4e) (23e) (s%1) (e58) (sfe) (324) (240) 


MARCH 1976 


@ 


n39 Hoy i033 934 723 


(239) 
1222 1178 


1139 1003 


888 
84) 
lolo 
22) 


25l 1249 1213 i50 


1203 
(àa) 


i998 
(4s) 


1332 130} 1257, 


Gia 6879] 


uz 


Gho) 


123 


(333) 


1363 332 Ize 


424) Goo) 


219 
(284) 
73 342 1290 
@27) (Se) 


IZt7 


(383) 


i332 1262. 
(424) Gow) 


179 
(384) 


n =T 
(xa) 





lo% 


G45) 


133% Bol {257 


el 1247 a3 MBO oo 
(322) 


1222 We 1139 log 


68s 
(28a) 
934 723 
(239) 


1139 Log 1033 


@ 
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For the description, see Figure 1. 


tion in a regular triangular lattice. Figures 
2 and 3 show that both the square and 
hexagonal configurations appear to satisfy 
condition (i): the firm at the origin, and 
hence any existing firm, does not wish to 
relocate since the market area and profits 
at the origin are higher than those at any 
other location. Thus two of the possible 
configurations of regular, space-filling poly- 
gons satisfy condition (i). 

So far we have followed established 
practice in considering only those con- 
figurations of firms that give rise to identi- 
cal, regular, space-filling polygons. We 
easily found counterexamples, however, to 
the conjecture that the only equilibrium 
configurations were regular, space-filling 
polygons. We found, for example, that 
some configurations of identical rectangles 
would fulfill equilibrium condition (i). 


Specifically, we discovered by numerical 
experimentation that condition (i) is ful- 
filled by any rectangular lattice of market 
boundaries in which the ratio of the long 
to the short side of the rectangle is 26:10 
or less. Figure 4 provides an example in 
which the ratio of the sides is 2:1. The 
figure shows that a firm that is surrounded 
by a rectangular lattice of other firms 
maximizes its market area and its profits 
(at a value of 968 in the present example) 
by locating at the origin, thus completing 
the rectangular lattice. 

A network of firms and market bound- 
aries composed of irregular hexagons also 
fulfills condition (i). In Figure 5 the firm 
that is free to move chooses to locate at 
the origin, earning gross profits of 1224 and 
completing the lattice of irregular hexa- 
gons. When it does this, each firm is 
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separated from two of its neighbors by 35 
and from the remaining four neighbors by 
39. This result shows that equilibrium con- 
dition (i) can be fulfilled by some con- 
figurations that give the firms identical, 
but nonregular, hexagonal market bound- 
aries. 

Our results suggest the further ques- 
tions: “Can condition (i) be fulfilled: (a) if 
firms have markets that are not identical 
in shape but which are equal in area, and 
(b) if firms do not even have equal market 
areas?” Although we have not been able 
to show that identical market shapes or 
even equal market areas are required by 
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our assumptions, neither have we yet suc- 
ceeded in finding a configuration of non- 
identical markets that satisfies condition 
(i). In everything that follows, the argument 
is confined to situations in which the equi- 
librium configuration gives all firms markets 
that are identical in size and shape. 


D. Equilibrium Configurations Under 
Freedom of Eniry and Exit 


We now consider the case in which 
firms are permitted to enter and to leave 
the market. Condition (i) remains an 
equilibrium condition, but there are now 
two further conditions. 


Condition (ii): All possible locations for a 
new entrant within the network of existing 
firms ofer anticipated gross profits, R°, of 
less than K. 


Condition (iii): No existing frm earns ac- 
tual gross profits, R°, of less than K. 


Taken together, (i), (ii), and (iii) are 
necessary and sufficient ccnditions for 
equilibrium in our free-entry model: (i) en- 
sures that no existing firm wishes to relo- 
cate elsewhere in the market; (ii) ensures 
that no new firm wishes to enter; and (iii) 
ensures that no existing firm wishes to 
exit. 

We now ask: Which of the configura- 
tions that satisfy condition (i) will also 
satisfy conditions (ii) and (iii)? Our mea- 
sure of density of packing k is the re- 
ciprocal of the distance from a firm to its 
nearest neighbor. Within any configura- 
tion which gives all firms identical markets 
this definition of density of packing in- 
vclves no ambiguity.’ 


£ This definition of density of packirg is sufficient for 
our purposes. In configurations composed of any one 
of the three regular space-filling polygons the distances 
to all neighbors are the same. In the irregular configura- 
tions that we consider, networks of irregular hexagon 
and the rectangles, there is no ambiguizy in the measure 
since we hold constant the relative distances from a 
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FIGURE 5, EQUILIBRIUM IN A NETWORK OF IRREGULAR HexAGONS 
For the description, see Figure 1. 


We consider a particular configuration 
that gives all firms identical markets, 
which means that the ratios of the dis- 
tances from a firm to each of its neighbors 
is held constant. We then vary the density 
of packing thus changing the absolute dis- 
tances from each firm to each of its neigh- 
bors. The market area, and hence the gross 
profit of each existing firm, is a monotoni- 
cally decreasing function of k: Re= R(h), 
with the properties 





Re 
<0, lim R° = œ 
d - h-0 
and lim R° = 


hv . 





firm to each of its neighbors. We hold the relative dis- 
tances constant because we are only interested in whether 
or not a configuration can be made to satisfy the condi- 
tions for entry equilibrium by changing the density of 
packing. For a general, rigorous treatment of density of 
firms per unit of market area see Bollobds and Stern. 


Now let R° be the anticipated gross profits 
of a potential new entrant in its best 
possible location. Since the profits that a 
new firm can expect to earn (on a ZCV 
assumption) can be expressed as a function 
of the profits earned by existing firms 
which are in turn a function of k, we ex- 
press R° also as a function of k: Re= Re(h). 

Condition (ii) is fulfilled whenever 
Re(h) <K. Condition (iii) is fulfilled when- 
ever Re(k) > K. Any new entrant must fit 
into an already completed lattice of firms 
and must expect to earn profits that are 
substantially lower than those earned by 
existing firms before entry occurs. Thus 
for any given value of 4, ho, Re(ho) < R*(ho). 
To illustrate, numerical calculations show 
the ratios for R*/R* to be approximately 
0.51 for a regular hexagonal configuration 
of firms, 0.56 for a square configuration, 
and 0.50 for a configuration of rectangles 
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where the ratio of the lengths of the market 
boundaries is 2.0. (Although R° and Re are 
both functions of k their ratio is inde- 
pendent of # in each of the configurations 
that we consider.) It follows immediately 
that for any configuration of firms that 
satisfies condition (i), we can find a range 
of values for k that will allow conditions 
(ii) and (iii) to be fulfilled simultaneously.’ 

Thus the answer to the question with 
which we began this section is simply that 
any of the configurations that give identi- 
cal market areas and that satisfy condi- 
tion (i) can be made to satisfy (ii) and 
(iii) by packing the firms closely enough 
together so that the expected gross profit 
of any new entrant is less than K and far 
enough apart so that the actual gross profit 
of any existing firm is K or more. 

It follows that equilibrium in our free- 
entry model is consistent with a multiplic- 
ity of configurations of firms (squares, rec- 
tangles, irregular and regular hexagons), 
and with a range of density of packing of 
firms (and hence of profits for each firm) in 
each of these configurations. The second of 
these conclusions has already been stated 
by Beckmann for hexagons (1968, p. 44). 
The first conclusion does not seem to have 
been stated in the literature before. We 
wish to emphasize that the multiplicity of 
equilibrium configurations would con- 
tinue to exist even if zero profits were 


1 To show that R?(ko) <Re(ha) when condition (i) is 
satisfied for all existing firms, we use a proof by con- 
tradiction. Assume that condition (i) is satisfied for all 
existing firms (each of whom is making profits of Ro° 
before a new firm enters the market). We denote the 
profits that a potential new entrant expects as R”, If 
R*<R*, the assumption is obviously contradicted, 
since the entry position was available to any existing 
firm. If Re*=Re*, the assumption is also contradicted. 
Let (xe Yə be the new entrants’ best location, and 
(xi, ys) be the location of its ith neighbor. If the ith 
neighbor had chosen the point (xe, Ye) before the new 
firm entered, it would have had profits greater than Re 
because it would not have had a neighbor at (x, 4). 
Thus if Re“ were equal to R**, then the ith neighbor 
could have had profits greater than R* if it had located 
at (Xe, Ye); this contradicts the assumption that condi- 
tion (i) is satisfied for the ¿th neighbor at the point 
(xi, 9). 
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made a condition of equilibrium. For any 
of our configurations that satisfy condition 
(i) there is always a density of packing 
that will make profits exactly zero, thus 
satisfying conditions (ii) and (iii) at zero 
profits. 


E. The Effect of the Process of Entry 
on the Configuration of Firms 


We may wonder if the dynamic process 
of free entry is more likely to produce one 
of the equilibrium configurations, particu- 
larly regular hexagons, rather than any 
other. To consider this, we focus on two 
specific questions. Does the process of free 
entry into a square or rectangular con- 
figuration of firms tend to transform it into 
the regular hexagonal configuration? Does 
the process of free entry into a regular 
hexagonal configuration tend to reproduce 
a regular hexagonal configuration? 

Many entry dynamics are possible. The 
one that we use is based on a dynamic 
suggested for one-dimensional markets by 
H. Stephen Grace. We discover the set of 
points of entry offering the highest possible 
anticipated profits, on the assumption 
that there is only one new entrant. We 
then assume that there is simultaneous 
entry of one firm at each of these points. 

Since we know from the previous section 
that any configuration in which condition 
(i) is satisfied for all firms can also be 
made to satisfy conditions (ii) and (iii) by 
suitable choice of 4, we concentrate only 
on condition (i) in the entry process. This 
allows us to avoid a lengthy discussion of 
special cases which obscures the main 
points of interest.’ 

We first consider entry into a network of 
rectangular markets (in which lengths of 
the long and short sides of the market 
boundaries are X and Y). A new entrant’s 
most profitable location is at the midpoint 
of the short side of an existing firm’s mar- 


2 See our (1972b) paper for a full discussion of these 
lengthy obscurities. 
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ket boundary.? When firms enter at each 
such point, the number of firms is doubled, 
and a new configuration of rectangular 
market areas (with sides of lengths X/2 
and F) is established. Thus the ratio of the 
long to the short side is changed by entry, 
but a new configuration of identical rec- 
tangular market areas is established.!° If 
the configuration satisfied condition (i) 
before entry, it must satisfy it after en- 
try.!! Thus rectangles beget rectangles 
after each round of entry. 

We next consider entry into a square 
network. To obtain the results shown in 
Figure 6, firms were placed in a square 
lattice and a single new entrant was al- 
lowed to calculate its market area, and 
hence its profits, at a large number of 
- alternative entry points. The figure shows 
that the most profitable location for a new 
entrant is at the midpoint of each of the 
existing market boundary segments (where 
profits are 729). Letting a firm enter at 
each of these points produces the con- 


3 We have not reproduced the map for the rectangular 
case since it is so similar to the square case shown in 
Figure 6. In the square the best entry points bisect all 
the sides of the existing firms’ market boundaries. 

10 The original ratio of the long to the short side of the 
market is X: Y. There are several cases: (a) ¥<X<2Y. 
After entry, Y becomes the long side and the new ratio 
becomes 2F:X. After a second round of entry the ratio 
becomes 2X :2¥ which is, of course, the original ratio. 
In the special case in which X: Y =Z the ratio is un- 
changed after each round of entry since if X/F=~+/2, 
then 2VY/X=./2; (b) X=2Y. One round of entry 
creates a square configuration and after this the analysis 
of entry into square markets is appropriate. This is the 
special case in which rectangles do not beget rectangles; 
(c) 2Y <X. In this case the short side remains the short 
side after entry, and the ratio of the long to the short 
side becomes X:2Y. Entry proceeds through r rounds 
until X<2°¥ and after this the analysis of case (a) ap- 
plies. 

1 a) If X¥<2Y, the ratio of the long to the short sides 
alternates between two values X:¥ and 2Y:X which 
must both lie between the bounds of 1 and 2. b) If 
X>2Y, the ratio declines through successive rounds of 
entry until it reaches a value of less than 2 after which 
it alternates as in a) above. Thus, if the ratio of the 
sides is small enough so that condition (i) is satisfied in 
the initial configuration, entry can never cause it to 
increase to the point at which condition (i) is not satis- 
fied. 
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figuration shown by the circled crosses 
(original firms) and the dots (new en- 
trants) in Figure 7. Condition (i) is no 
longer satisfied for the original firms. (The 
diamond in the top left-hand corner of 
Figure 7 shows one of the best possible 
points for relocation of the original firms; 
and such points recur throughout the 
market in similar locations.) If profits 
after entry were high enough to encourage 
a second round of entry and #f this entry 
occurred before any relocation of firms al- 
ready in the market, the square network 
would then be reestablished. The locations 
of the firms that would come into the 
market on the second round of entry are 
shown by the triangles in Figure 7. Condi- 
tion (i) is now satisfied for all firms. Thus, 
squares beget squares but only after two 
rounds of entry and a fourfold increase in 
the number of firms. 

Finally, we consider entry into a hexa- 
gonal network. Because the hexagon does 
not easily reproduce itself, the entry re- 
sults are complex and their description be- 
comes tedious. We nonetheless thought it 
worth briefly describing the process be- 
cause of the enormous amount of attention 
that has been paid in the literature to the 
hexagonal configuration. 

Beckmann (1968, p. 44) conjectured 
that a new entrant would wish to locate at 
the centroid of the equilateral triangle de- 
fined by three contiguous firms. If we let 
a firm enter at each such point, the num- 
ber of firms is tripled and all firms again 
have identical, regular, hexagonal market 
areas. When we applied our simulation 
model to the entry problem in a hexagonal 
network, we discovered that Beckmann’s 
conjecture does not apply in our model.?? 
Figure 8 shows the market areas for a new 


£ Beckmann’s analysis appears to refer to any down- 
ward-sloping linear demand curve. Section II below 
shows that our results generalize at least to some down- 
ward-sloping demand curves and that Beckmann’s con- 
jecture cannot therefore be correct in general. 
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FIGURE 6. Entry INTO SQUARE NETWORK 


The nth firm is located at the origin. Its locaticn is shown by the double circled cross 
and its market boundaries by the broken lines; its neighbors are shown by single circled 
crosses. The numbers (in parentheses for the model of Section II and not in parentheses 
for the model of Section I) show the gross profits available to a single new entrant if it 
were to locate alternatively at each of the positions indicated by the dots. The best entry 
points are indicated by squares around both the dot thai indicates the exact best point 
and the numbers that indicate gross profits at that point. 


entrant in a number of alternative loca- 
tions when existing firms are located in a 
hexagonal configuration at the circled 
crosses. Beckmann’s conjectured entry 
points are shown by the six points marked 
with triangles. The market-maximizing 
entry points turn out to be much closer to 
the existing firms than Beckmann con- 
jectured. The best entry points close to 


the firm located at the origin are marked ` 


by squares, and there are six such points 
around each of the existing firms. (The 
gross profits at these best entry points are 
approximately 708 while they are 692 at 
Beckmann’s conjectured entry points. 
Note that because we are only reporting 


1/36 of our actual observations our re- 
ported observations are close to but not 
actually at the best points.) If we let a new 
firm enter at each of the best entry points, 
we obtain the configuration shown by the 
circled crosses (original firms) and the 
dots (new firms) in Figure 9. This is not an 
equilibrium configuration since condition 
(i) is no longer satisfied for the original 
firms. These firms now find themselves 
surrounded by six very near neighbors and 
they could substantially increase their 
market areas by relocating. (The best 
places to relocate are shown by the tri- 
angles in Figure 9.) 

In order to carry the anaiysis a stage 





88 THE AMERICAN ECONOMIC REVIEW MARCH 1976 
@ (J ® e ®@ e Q 
© 

@ e A (J 
oo] 

® e Q I @ | ® 2 
Pe sient] 

e A (3 F e A (J 

Eoo 

& @ @ | (J | ® s Q 

e A e X e A ə 

@ o ® e ® o @ 


FIGURE 7. ENTRY INTO A SQUARE NETWORK 


1) The original firms areshown by circled crosses. The market boundary of onesuch firm 
is shown by the solid lines, 2) The locations of new entrants after one round of entry are 
shown by dots, The market boundary of one such firm is shown by the dot-dashed line. 
3) The locations of the new entrants after the second round of entry are shown by the 
triangles. The market boundary for one such firm is shown by the dashed lines (all firms, 
old and new, have identical market boundaries after the second round of entry). 


further, we consider the effects of further 
rounds of entry that occur before existing 
firms are allowed to relocate. The second 
and third rounds of entry are shown in 
Figure 9-by the triangles and the squares, 
respectively. The second round still leaves 
a very irregular network of firms but a 
third round, if it occurs, reestablishes a 
hexagonal network. The three rounds, 
however require a twelvefold increase in 
the number of firms and, furthermore, the 
new configuration is not one of regular 


hexagons. There are no less than four - 


types of market areas. The original firms 
have regular hexagonal markets, the firms 
that entered in the three rounds of entry 
all have irregular hexagonal markets. Con- 
dition (i) is not satisfied for the firms that 
entered in the first and second rounds of 
entry. 


Finally, consider allowing those existing 
firms for which condition (i) is not fulfilled 
to relocate. We allow all of the firms that 
entered in the first round to relocate to 
their market-maximizing position. The 
first-round-entry firms are shown with a 
dot and the desired relocation is shown for 
six of them by the arrows in Figure 9. Cal- 
culation of the market-maximizing loca- 
tions for these firms shows that this one 
set of movements establishes a regular 
hexagonal network of firms and no further 
movement is desired by any of the firms 
in the market. 

The most important of our entry results 
may now be summarized. Entry into a 
square or a rectangular lattice does not- 
tend to turn it into a hexagonal lattice. 
One round of entry into a hexagonal (or a 
square) lattice produces disequilibrium 
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FIGURE 8. ENTRY INTO A REGULAR HEXAGONAL NETWORK 
The nth firm is located at the origin. Its location is shown by the double circled cross 


and its market boundaries by the broken lines; its neighbors are shown by single circled 
crosses. The numbers (in parentheses for the model of Section II and not in parentheses 
for the model of Section I) show the gross profits available to a new entrant who locates 
alternatively at each of the positions indicated by the dots. Simultaneous entry at the 
points indicated by triangles would recreate a hexagonal configuration. The best entry 


points, however, are those indicated by the squares. 


which tends to destroy the lattice. Of the 
three, therefore, the rectangular lattice 
seems to be the most robust and the 
hexagon the least robust in the face of the 
type of entry that we have considered. 


II. Elasticity of Demand and Price 
Competition 
In this section we relax two of the most 
restrictive assumptions of our model. In 
order to focus on the nature of equilibrium 
configurations in space, we have so far 
used a model in which the individual con- 
sumer’s demand is perfectly inelastic (as- 
sumption (f)), and we have abstracted 


from price competition (assumption (e)). 
These restrictive assumptions considerably 
simplify the analysis and the exposition of 
the model but it is important to ask if they 
are necessary for the results that we ob- 
tain. In this section we simultaneously re- 
lax both assumptions and demonstrate 
that our results are not dependent on them. 

We now assume that all individuals have 
the same downward-sloping demand func- 
tion of a particular form and that firms 
maximize with respect to price as well as 
location. The demonstration that our re- 
sults hold for a particular demand function 
and a particular type of price competition 
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Figure 9. ENTRY INTO A HEXAGONAL NETWORK 


Original firms are shown by circled crosses. Firms that enter on the first, second, and 
third rounds of entry are shown by the dots, triangles, and squares, respectively. Market: 
areas are not shown. The lines are solely for visual aid: the original firms surrounding the 
one at the origin are linked by a solid line; each set of six first-round-entry firms that 
cluster around each original firm is indicated by a dashed line. ` 


is a counterexample which disproves the 
conjecture (made by many readers of 
earlier versions of this paper) that our re- 
sults are dependent upon our assumptions 
(e) and (f). 
- We assume that all customers have 
identical demand functions of the form 


q = exp [—Pa] 


where g is quantity demanded and P, is 
delivered price. For simplicity, we let 
transport costs be 1 per unit of distance. 
Delivered price at any point (X, Y} is then 


Pa = P + [(X — X)? + (Y — Ya)? 
where (Xo, Yo) is the location of the firm 


and P the firm’s mill price. 

We adopt the conjectural variations 
with respect to price which is implicit in 
Mills and Lav and explicit in Beckmann 
(1971). Any firm X in choosing its price 
assumes that all neighboring firms will 
charge the same price that X chooses. The 
firm maximizes expected profits with re- 
spect to price at any given location. 

- This price-conjectural variation implies 
that, just as in the model of Section I, the. 
firm’s anticipated market boundary will be 
composed of linear segments which are the 
perpendicular bisectors of the lines through 
the firm’s own location and the locations 
of its neighboring as The firm’s an- 
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ticipated market area is independent of its 
price. 

The firm’s aggregated demand function 
will be 


g= ffx [-(P + (X - X 


+ (Y — Yo)*)"2]dady 


= exp [—P] Sf. exp [—((X — Xo)? 


+(¥ — ¥o)?)2]dxdy 


The integration is over all points (X, Y) 
within the firm’s anticipated market area, 
MA. This aggregated demand function 
will have the form 


Q = M exp [—P| 


where M is dependent upon the firm’s 
market area. With zero marginal costs of 
production, profit maximization at any 
location requires that the firm find the 
point of unit elasticity on its aggregated 
demand function. The point of unit elas- 
ticity occurs at a price of 1, and the firm’s 
expectations with respect to its neighbor’s 
price will be correct given that all firms 
pursue the same profit-maximizing be- 
havior with the same price-conjectural 
variation. 

All other assumptions of Section I are 
maintained. We analyze the firm’s profit- 
maximizing behavior in this modified 
model using numerical techniques which 
are analogous to those described in Sec- 
tion I. At each point, we numerically 
evaluate the aggregated demand function. 
We ask the same questions of the revised 
model as were asked of the model in Sec- 
tion I. The numbers in parentheses in 
Figures 1-5 show data for this new model 
analogous to the data already referred to 
for the model in Section I. Since in this 
model Market Area #0 #TR= Gross Profit, 


we must choose which of these variables to- 


plot. The relevant variable is total revenue, 
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which is the same as gross profits (since 
Marginal Cost=0). In Figure 1, for exam- 
ple, the firm at the origin earns gross 
profits of 229 in our present model and of 
692 in the model of Section I. In both 
cases, the firm does not wish to locate at 
the origin (it can earn 230 in the present 
model and 698 in the model of Section I at 
the points of maximum profits). In Figures 
2 through 5, location at the origin does 
maximize profits. Since location of the nth 
firm at the origin completes the configura- 
tion in each case, we conclude that, just 
as with the model in Section I, equilateral 
triangles are not an equilibrium configura- 
tion, while configurations of squares and 
rectangles appear to be equilibrium con- 
figurations, as do configurations of regular 
and irregular hexagons. 

Next, we consider entry (on the assump- 
tion that profits are large enough to induce 
it). Using the entry dynamic described in 
Section I, we discover that rectangles be- 
get rectangles in one round of entry. In 
both the square and regular hexagonal net- 
works (see Figures 6 and 8) one round of 
entry does not reproduce the configuration 
and there is therefore a tendency for these 
configurations to break up. These results 
are the same as those for the first round of 
entry in the model of Section I.¥ 


HI. Conclusions 


(1) There is a wide range ofcon- 
figurations of firms—including squares, 
rectangles, regular and irregular hexagons, 
but not equilateral triangles—that satisfy 
the equilibrium condition of our models 


1 In subsequent work we have discovered that the 
best entry point varies with the elasticity of demand. 
Our results apply as long as elasticity is less than some 
critical value which varies with the parameters of the 
model. Above one critical value, rectangles do not re- 
produce themselves, while above another (very large) 
critical value, hexagons do reproduce themselves. These 
relationships are the subject of further research and the 
results will be published in study papers from the Uni- 
versity of British Columbia and Queen’s University 
uncer the title “Entry Experiments in Léschian Space.” 
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‘with respect to the location of firms al- 
ready in the market. 

(2) Any of the configurations that 
satisfy the equilibrium condition for the 
location of firms already in the market can 
be made to satisfy the equilibrium condi- 
tions for free entry by packing the existing 
firms densely enough so that the expected 
profits cf a new entrant are negative and 
loosely enough so that the profits of 
existing firms are nonnegative. 

(3) Zero profits is not a condition of 
entry equilibrium in our model and thus 
there is a wide range of density of packing 
of firms in each of the configurations men- 
tioned in conclusion (1) above that is con- 
sistent with entry equilibrium. 

(4) On the dynamic assumption about 
entry that we have investigated, there is no 
tendency for entry to convert a nonhexa- 
gonal configuration into a hexagonal one; 
indeed a rectangular configuration is more 
likely to persist through rounds of entry 
of new firms than is a hexagonal configura- 
tion. i 
(5) The model used to establish con- 
clusions (1), (2), (3), and (4) assumes zero 
elasticity of demand and an exogenously 
imposed parametric price. In Section II 
we demonstrated that none of these con- 
clusions is critically dependent upon these 
two assumptions. In that section each 
‘customer has a downward-sloping demand 
curve and firms maximize with respect to 
both price and location. Conclusions (1) 
through ‘4) continue to hold. 

Given that our results differ from those 
in the existing literature, we must ask why 
these differences arise. The -basic reasons 
seem to be methodological.'4 Lösch and 
many of the location theorists who fol- 
lowed him did not make explicit con- 
jectural-variation assumptions concerning 
either or both location and price (see, for 
example, Lösch, pp. 94-97). It is impos- 

4 See our (1972b) paper for a much more detailed dis- 
cussion of this problem than is given here. 


MARCH 1976 


sible, however, to know what profits a firm 
expects to earn in alternative locations 
unless we know what reaction it expects 
its neighbors to make to changes in its lo- 
cation and price. Therefore, in the absence 
of conjectural-variation assumptions, equi- 
librium is undefined and equilibrium con- 
ditions cannot be derived. 

Not having well-defined equilibrium 
conditions, many location theorists be- 
ginning with Lösch (see pp. 94-97) have 
imposed what to them seemed to be 
reasonable equilibrium conditions. We may 
consider by way of illustration two of the 
commonly assumed conditions of zero 
profits and densest packing.” 

The zero-profits condition is imposed on 
the argument that as long as the profits of 
existing firms are positive, it will pay new 
firms to enter. But this argument assumes 
that the expected profits of a new entrant, 
Re, are the same as the actual profits of a 
typical existing firm, Re (any existing firm 
will do as long as they have identical 
market areas). But Beckmann has shown 
(1968, p. 44) that there is a class of models 
for which Re(ho)<Re(ho) so that for 
Re(ho) = 0 it is not necessary that R*(/o) =0 
(where ho is any specific density of pack- 
ing).18 

The assumed equilibrium condition of 
densest packing gives rise to the assump- 
tion that a regular hexagonal lattice is the 


16 For examples two recent articles, Kenneth Denike 
and John Parr, and John Hartwick, impose both zero 
profits and densest packing as conditions of equilibrium 
without deriving them from behavioral assumptions. 

16 Another commonly used argument is that if existing 
firms are making positive pure profits, a new firm could 
enter right alongside the old firm, slightly undercut its 
price, and drive the old firm out of business getting all 
of its profits. If firms make a ZCV assumption with 
respect to existing firms’ prices and each new entrant 
undercuts the existing firm by a small but finite amount, 
price will eventually be driven down to the point at 
which profits are zero. Consideration of this frequently 
employed argument, which employs a price-conjectural 
variation different from the one used in Section I, is 
beyond the scope of this paper but our refutation of it 
can be found in our (1975b) paper. 
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unique equilibrium configuration. The ar- 
gument would appear to run as follows: if 
firms are arranged in another configuration 
(say, rectangles), and just packed densely 
enough, i.e., a value of chosen, so that 
R*(h)=0, they could all increase their 
profits by rearranging themselves into a 
hexagonal lattice. It is clear that if a rec- 
tangular configuration prevailed, all firms 
could increase their profits by agreeing col- 
lectively to rearrange themselves into a 
hexagonal configuration. It is equally clear 
from our models, however, that when each 
firm makes atomistic decisions based on 
conjectural variations with respect to 
other firms’ locations and/or prices, there 
is no behavioral mechanism that will 
necessarily convert other configurations 
into hexagons (indeed we find it difficult 
to conceive of any behavioral mechanism 
suitable for atomistic decision taking that 
would be sufficient to do the job). Densest 
packing is not therefore an equilibrium 
condition of our models. 

It seems to us, therefore, that many of 
the classic propositions of Léschian and 
post-Léschian location theory are suitable 
for analyzing optimal rules for collective 
decisions of a central-planning type, but 
are quite unsuitable for analyzing the out- 
come of decentralized decision making that 
is based on explicit conjectural-variation 
assumptions and that acts through the 
market mechanism. 
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Input Choices and Uncertain Demand 


By Duncan M. HOLTHAUSEN” 


The theory of the firm under demand 
uncertainty has to date assumed that the 
firm’s input decisions are unaffected by the 
stochastic nature of demand.! This as- 
sumption is not usually made explicitly, 
but it is implied by the assumption that 
the firm’s cost function, presumably de- 
rived by finding the minimum cost combi- 
nation of inputs for any given level of out- 
put, is unaffected by the uncertainty. 
However, if firms must choose some of 
their inputs before the uncertainty re- 
garding demand is resolved, then different 
input decisions may involve different levels 
of risk. Since firms’ decisions regarding 
price and output are affected by demand 
uncertainty and non-linear risk prefer- 
ences, aS previous authors have shown, it 
seems reasonable to suspect that their in- 
put decisions will also be affected. But if 
input decisions are affected, then firms’ 
cost functions are not invariant to uncer- 
tainty, and the results of previous studies 
must be reexamined. 

Three different types of firms are con- 
sidered in this paper: the competitive 
firm, the quantity-setting imperfect com- 
petitor, and the price-setting imperfect 
competitor. Input decisions of the com- 
petitive firm and the quantity-setting im- 
perfect competitor are shown to be unat- 
fected by demand uncertainty, and hence 
the assumption of an unchanging cost 
function is appropriate in these cases. For 
the price-setting imperfect competitor, 
however, input decisions are influenced by 


* Assistant professor of business administration, The 
Amos Tuck School of Business Administration, Dart- 
mouth College. This work was supported by a Tuck.As- 
sociates research grant. 

1 See Hayne Leland, David Baron (1970, 1971), and 
Agnar Sandmo for recent work in this area. 


demand uncertainty, and an unchanging 
cost function is therefore not appropriate. 
This case is considered in some detail, and 
conditions under which results can differ 
from those previously reported in the 
literature are examined. 


I. Random Demand and Timing of 
Input Decisions 


Following Leland, the implicit demand 
relationship 


(1) fe, Q; u) =0 


is assumed to contain a random element u, 
which is not known ex ante, but has subjec- 
tive probability density dF(u). It is as- 
sumed that for any u, p and q are inversely 
related, and that larger values of u are 
associated with greater demand. 
Assuming f to have continuous partial 

derivatives, (1) can be solved for either p 
or q: E 
(2) p= pQ, u) i 

aplq, u)/ðg < 0, plg, u)/ðu > 0 
(3) 9 = gQ, u) 

ðglh, u)/ðp < 0, dg(p, u)/du >0 
In both cases, the firm’s revenue function 
is assumed to be concave.? For the per- 


fectly competitive firm, relation (2) be- 
comes simply 


(4) p= pw) 
apiu)/du > 0 


and relation (3) does not exist. 
The firm is assumed to produce its single 


- output q subject to the production func- 


94 


tion 


2 Specifically, p(g,u)g is assumed concave in g, and 
q(p,u)p is assumed concave in p. 
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(5) q = O(K, L) 

which gives output as a function of the two 
inputs, capital stock. (K) and labor (L). 
The usual assumptions of positive margi- 
nal products 0Q/dL > 0 and ðQ/ðK > 0 and 
diminishing returns 0°O0/dL?<0 and 0?Q/ 
0K? <0 are also made. An important con- 
sideration is the firm’s timing of input de- 
cisions. For the purposes of this paper, it is 
assumed that the level of capital stock 
must be decided before u is known, and 
therefore before the actual level of demand 
is known. Thus capital stock is an ex ante 
control. Labor, on the other hand, is con- 
sidered more flexible and may be adjusted 
after u is known. Hence labor is an ex post 
control. 

To reinforce this notion and to simplify 
the following analysis, the production 
function in (5) is solved for labor to give 
the labor-requirements function 


(6) L= £9, K) 


where £(q, K) gives the amount of labor 
necessary to produce output g with capital 
stock K. This formulation emphasizes the 
assumption that labor is flexible and can 
be used to satisfy any level of demand. In 
fact, once the levels of g and K are deter- 
mined, it is assumed that the firm’s use of 
labor is determined by the labor-require- 
ments function. Hence, labor is not con- 
sidered a decision variable in the models 
that follow. 

The signs of the first partial derivatives 
d£(q, K)/dq>0 and ðL(q, K)/dK <0 fol- 
low from the assumption of positive mar- 
ginal products for K and L. The economic 
meaning of the first condition is that an in- 
crease in output (with capital stock held 
constant) can only be achieved by increas- 
ing labor, and the second condition implies 
that capital and labor can be substituted 
for each other to produce a given output. 

In addition, 0?£(g, K)/dq?>0 follows 
from the assumption of diminishing re- 
turns to labor. In other words, with capital 
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held constant, increasingly larger amounts 
of labor are required to produce each suc- 
ceeding unit of output. It is also assumed 
that the isoquants of the production func- 
tion are convex and therefore 0?£(q, K) 
/dK*?>0. This condition is simply the 
usual one that as capital is substituted for 
labor in the production of a constant out- 
put, increasingly larger amounts of capital 
are required to replace each succeeding 
unit of labor. Or put another way, the 
marginal rate of technical substitution be- 
tween capital and labor becomes larger 
(less negative) as more capital is used to 
produce a given output. Finally, the labor- 
requirements function is assumed to be 
convex in q and K3 


II. Optimal Input Choices for the Competi- 
tive Firm and the Quantity-Setting 
Imperfect Competitor 


The firm’s problem is taken to be the 
maximization of its expected utility of 
profit 


(7) Maximize EU(It) 
Qk 


where U is a von Neumann-Morgenstern 
utility function with profit II its argument. 

It is assumed that the firm purchases its 
inputs in perfectly competitive markets at 
constant prices, w for labor and ¢ for capi- 
tal. The firm’s cost of capital {i.e., its op- 
portunity cost for resources tied up in 
capital stock) is denoted 7. Hence, profit is 
given by 
(8) I= pg, wg — w&(q, K) ~ icK 
where p(q, u)=p(u) for the perfect com- 
petitor. 

The first-order conditions for (7) are 
(9) Ef Tpl, u) + glapg, w/a] 

— wld2(q, K)/dq]]U'@)} = 0 

(10) E{[—wlas@, K)/eK] — iJm} = 0 


3 Note that although #2 (g, K)/dg? and L(g, K)/aK* 
are both positive, this is not enough to guarantee that 
L(g, K) is convex. 
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where U’(I1)=dU()/dI1>0. Under the 

assumption that p(q, «)q is concave and 

&(q, K) is convex, II is a concave function, 

and thus any point satisfying the first- 

order conditions provides a maximum for 

the problem as long as U is linear or cen- 
, cave.‘ 

It is important to notice that for the per- 
fect competitor and the quantity-setting 
firm, both q and K are ex ante controls. 
That is, the firm sets the quantity to be 
produced and the amount of capital to be 
used before it knows the actual level of 
demand (i.e.,. before u is known). Once u is 
revealed, and assuming it sells all the q it 
produces, the firm can charge any $ up to 
and including = p(#, g) where the bars 
denote the revealed value of u and the 
setting of q. Being rational, the firm will 
set p. 


Since the firm sets both g and K ex ante,. 


the amount of labor required, given by 
L= &(q, K), is known before u is revealed. 
Thus £(q, K) is not stochastic, and (10) 
may be written as 


(11) [—wflae(g, K)/aK} — ic] EV’) =0 


or 
0) — ae, K)/aK = Ë 
w 


But (12) is just the deterministic rule 
for cost minimization. The firm employs 
capital and labor in such amounts that the 
marginal. rate of substitution between in- 
puts equals the ratio of their prices. Thus, 
the quantity-setting firm uses the least 
cost combination of capital and labor to 
produce the level of output it chooses. This 
should appear eminently reasonable, since 
the firm selects its level of output before 
the random element of demand uis known. 
Thus g is known for certain ex ante, and the 
firm may choose the level of K (and hence 

4 The revenue function p(w)gq for the competitive firm, 


is linear, but I is still concave because of the production 
function assumptions. 
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L} which minimizes production cost. 

It should be noted that although the 
quantity-setting firm facing stochastic de- 
mand uses the deterministic rule for cost 
minimization, it does-not necessarily use 
the same levels of capital and labor as the 
firm operating under certainty does. As 
Leland, Baron (1970, 1971), and Sandmo 
have all shown, the perfect competitor or 
quantity setter facing uncertain demand 
will produce more or less than the firm 
under certainty depending on its risk pref- 
erences. Thus, the firm facing stochastic de- 
mand will generally use different amounts 
of capital and labor than an identical firm 
with certain demand. 

Since the firm will always minimize 
costs for the level of output chosen, how- 
ever, the assumption that the firm’s cost 
function is unaffected by the presence of 
demand uncertainty is appropriate. Con- 
dition (9) may be analyzed to obtain re- 
sults similar to those of Baron (1970), 
Leland, and Sandmo. 


III. Optimal Input Choices for the Price- 
Setting Imperfect Competitor 
In the case of the price setter, the firm’s 
problem is to 


(13) Maximize EU (II) 
PK 


where 
(14) IL = g(, u)p — w&(q(p, u), K) — ick 


Writing £(9q(p, u), K) as £(q, K) for no- 
tational convenience, the first-order condi- 
tions for (13) are 


(15) E{[a(e, u) + ploa(e, u)/ap] 
| — w[ae(q, K)/dq] 
[aq(p, «)/ap]]U’)} = 0 
(16) E{[—wlasG, K)/aK] — ic]U')} = 0 


In this case, p and K are the firm’s ex 
anie controls. The firm chooses its price 
and amount of capital before the level of 
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demand is known. Once the uncertain ele- 
ment # of demand is realized, the firm pro- 
duces the q implied by g=q(#, $), where 
the bars represent the realization of u and 
the setting of p. Although the firm might 
decide to produce and sell less than g, this 
would be rational only if the marginal cost 
of production at g exceeded the price J. To 
rule out this possibility, it is assumed that 
price is greater than the marginal cost of 
production, i.e, J>wl[d2(g, K)/dq], for 
the chosen values of » and K and the 
realized value of u. 

Using the fact that for two random vari- 
ables X and F, E(XY)=E(X)E(Y)+ 
cov (X, Y), equation (16) may be written as 


(17) E{—wl[da8(q, K)/aK] — ic} EU’) 
+ w cov |—d&(q, K)/dK, U'(1)| = 0 
or 
(18) E[—d£(g, K)/aK] = 
ic  cov|—@&(q, K)/dK, U'()] 
w EU' D) 


In this case, the firm departs from the 
expected cost minimizing strategy as long 
as the covariance term is nonzero. A suff- 
cient condition for the covariance term to 
be zero is that the firm’s utility be linear in 
profits, i.e., that the firm be risk neutral, 
In this case, U’(II) is constant and the co- 
variance must be zero. The risk-neutral 
firm, therefore, sets its expected marginal 
rate of technical substitution equal to the 
slope of its isocost line and thereby mini- 
mizes expected cost. 

Firms with non-linear risk preferences 
will depart from this expected cost mini- 
mizing strategy and hence will be in effect 
operating with a different cost function 
than the risk neutral firm. To determine 
the direction of the effect of risk pref- 
erences, the sign of the covariance term 
must be determined. It is shown in the 
next section that this depends on the nor- 
mality of capital and on the profitability 
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of increased output with price held fixed. 
IV. Risk Preferences and Departures from 

Minimum Cost for Price-Setting Firms 

The sign of the covariance term in (18) 
can be determined by examining the 
changes in —0£(g, K)/ðK and U’(I1) as u 
changes. This requires that we be able to 
sign the terms 
(19) @U’€)/au = [a /aujU" (0) = 

[bp — wlas(g, K)/0q]]laq(, u)/3u] u" m) 
and 
(20) 0|—d&£(, K)/ðK]/ðu = 

— [a2(g, K)/agaK][aq(p, u)/au] 

As shown in the Appendix, under the 
assumption that price exceeds the mar- 
ginal cost of producing additional units, 
Oll/du is positive and hence the sign of 
(19) is the same as the sign of U” (TI). Also, 
if capital is a normal input (which would 
usually be the case), then the sign of (20) 
is positive. Hence under these assumptions 
it follows that 
(21) cov |-8&(q, K)/aK, U'T)] 

>0 for U convex 
=0 for U linear 


<0 for U concave 


Applying (21) to equation (18) yields 


ic 
< — for U convex 
w 
ic 
(22) E|—a&(q, K)/aK|{ = — for U linear 
w 


ic 
> — for U concave 
w 


It follows that risk-preferring firms (U 
convex) use a greater amount of capital 
than that which minimizes expected cost 
for the level of output produced while 
risk-averse (U concave) firms use a smaller 
amount of capital than the expected cost 
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minimizing amount for the level of output 
produced. 

In terms of a cost function such as 

¢(q) +F where c(q) represents variable cost 
and F fixed cost, both c(q) and F will be 
affected. The risk-preferring firm will use a 
higher level of fixed cost than the risk- 
averse firm, since its capital stock is large 
relative to its output, while the risk-averse 
firm’s capital stock is small relative to out- 
put. On the other hand, the risk-averse 
firm will require relatively more labor than 
the risk-preferring firm, and so its variable 
costs will be higher. Thus, the assumption 
that the firm’s cost function is unaffected 
by demand uncertainty and risk pref- 
erences is incorrect. 

The finding that the risk-averse firm 
uses a production process with low fixed 
costs and high variable costs while the 
risk-preferring firm uses a high fixed cost, 
low variable cost process is intuitively ap- 
pealing. The low fixed cost, high variable 
cost process used by the risk-averse firm 
gives it a low break-even point, and keeps 
its losses small should demand turn out to 
be less than expected. Doing this, of course, 
does reduce the profit that the firm can 
make if demand is high, because it will 
have to use an inefficiently low capital- 
labor ratio in that case. These are the 
kinds of tradeoffs typical of risk-averse 
behavior; the firm gives up the possibility 
of large profits to insure against large 
losses. 

The risk-preferring firm, on the other 


5 Again, it should be noted that the level of output 
produced by firms with non-linear risk preferences will 
usually differ from that produced by risk-neutral firms 
or firms operating in a deterministic world. This topic 
is treated in Sections VI and VII. 

5 Tt may be noted in passing that since risk-averse 
price-setting firms have been shown to undercapitalize 
on average, and since regulated firms are characterized 
by price-setting behavior, the Averch-Johnson over- 
capitalization bias that accompanies rate-of-return 
regulation may be beneficial if regulated firms are risk 
averse. See my unpublished paper for further elabora- 
tion of this point. 
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hand, uses a higher degree of leverage than 
either the risk-neutral or risk-averse firm. 
By using a high fixed cost production 
process, it incurs large losses if demand is 
low, but reaps large profits if demand is 
greater than expected. 


V. The Effect of Increasing Risk Aversion 
on the Optimal Level of Capital Stock 
for Price-Setting Firms 

The results of Section IV can be gen- 
eralized for the case of the risk-averse 
firm by showing that for a given price the 
firm will reduce its optimal level of capital 
stock as aversion to risk increases. The 
degree of risk aversion will be measured by 
the Pratt-Arrow index, which is defined as 


y" (1X) 


This measure of risk aversion is always 
positive for a risk-averse firm since 
U" (II) <0. Defining the concept of “in- 
creasing risk aversion” to mean that the 
firm would be willing to pay an increasing 
amount to insure against a given risk, 
John Pratt has shown that the index 
r(II) increases as the utility function be- 
comes more risk averse. 

Using this measure of risk aversion, it is 
now shown that with price held fixed, the 
more risk averse a firm becomes, the less 
capital stock it will use. Consider two 
firms with concave utility functions U;(II) 
and UI) with ri({11) >7,(I1) > 0 for all TI, 
where r, and 7 are the Pratt-Arrow indexes 
of risk aversion for U, and U2, respectively. 
If price is fixed at the same level for both 
firms, firm one’s first-order condition is 
given by 


(24) f ; {[—wlae(g, Ki)/aK] 


— ic] U} (I) } dF(u) = 0 


where dF(u) is the subjective probability 
density of the random element of demand, 
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and Kf is firm one’s optimal level of 
capital stock. As shown in the Appendix, 
—dL£(q, K)/OK is increasing in u if capital 
is a normal input. Thus, —w[d&(q, KY) 
/dK|—ic could be negative for small u and 
positive for large u. Define u?’ as the value 
of u for which —w[d&(g, Kt)/dK]—ic=0. 
Then —w[d&(g, Kf)/aK]—ic will be 
negative for u <u? and positive for u>u?. 
Also define II° as the value of IZ when 
n=, 

Partitioning (24) into two parts and di- 
viding by the constant Uf (II®), the firm’s 
first-order condition may be written as 


* uray 
09 furas 


° Ui) 
H oy À 
— ic|dF(u) = 0 


Now evaluate firm two’s first-order con- 
dition at the optimal point for firm one 
(i.e., at K{) and divide this condition by 
the constant Uś (I°) to obtain 


[—w[ae(g, Ki)/oK] 





— ic]dF(u) 





[9£(q, K1)/oK] 


Us * 
co f -Sr else KK] 
— ic|dF(u) 
° Uz (1) x, 
+f Tia [~w[d£(q, K1)/aK] 
— ic|dF(u) 


Subtracting (25) from (26) yields 
“r um) vid) 
n f a u) Uf a | 
.[-wlastg, Kt)/aK] — iclaF(u) 
2r Ug (I) Ui 0) 
ef, le (1) | 


Ui (11°) 
-[-w[ae(g, K1)/3K] — icļdF (u) 














One of Pratt’s results is required at this 
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point. Pratt’s Theorem 1 shows, among 
other things, that if U,(II) is more risk 
averse than U,(II) in the sense that 
7\(I1) >r2(I1) for all I [and > for at least 
one H], then? 


Uj (x) Z 
Ui (w) ~ 


Ud (a) 
Ud (w) 


As shown in the Appendix, IT is increas- 
irg in w as long as price exceeds marginal 
cost, and thus II<II° for we(— ©, u’) and 
HSM for we(u°, ©). Therefore, the first 
term in brackets in (27) is negative by 





for w < a 


`- Pratt’s equation 20, and the second term 


in brackets is negative by definition of u’. 
Hence, the first integral in (27) is positive. 
The second integral in (27) is also positive, 
since the first term in brackets is positive 
by Pratt’s equation 20, and the second 
term is positive by definition of u’. Hence, 
(27) is positive, which implies (26) is also 
positive. But (26) is the first-order condi- 
tion for firm two evaluated at Kf. Under 
the concavity assumptions made earlier, 
K must be increased above Kł to drive 
(26) to zero. Thus, it follows that K¥> Kt. 
The more risk-averse firm (firm one) uses 
less capital. 

Hence, with price held fixed, the amount 
of capital stock used decreases as risk 
aversion increases. Thus, the more risk- 
averse firm will use more labor to pro- 
duce any given level of output and hence 
will use a lower capital-labor ratio. Since a 
risk-neutral firm uses the efficient ratio, 
any risk-averse firm will undercapitalize as 
noted before. 

Under the hypothesis of decreasing abso- 
lute risk aversion, it follows that the risk- 
averse firm’s capital-labor ratio increases 
as its wealth increases. Loosely inter- 
preted, this implies that the larger the 
risk-averse firm becomes, the closer to the 
efficient capital-labor ratio it will operate. 
Hence, one might expect larger firms to 


T See Pratt’s equation 20, p. 129. 
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operate more efficiently than smaller ones, 
ceteris paribus. . 


VI. The Effect of Increasing Risk Aversion 
on the Optimal Price for Price-Setting Fitms 


Results similar to those of Leland can be 
obtained from this model if it is assumed 
that capital stock is held constant as the 
level of risk aversion varies. Holding K 
fixed at, say, K is equivalent to assuming 
the cost function is invariant with changes 
in risk aversion, since the total cost func- 
tion will be w&(q, K)+icK which is of the 
form c(q)+F. Using a method of analysis 
similar to that in Section V, it can. be 
shown that if K is fixed, then as aversion 
to risk increases, price decreases (in- 
creases) (is constant) as 0(@II/dp)/du> 
0 (<0)(=0). It follows, therefore, that the 
risk-averse firm sets its price below the 
risk-neutral firm if 0(0II/dp)/du> 0, above 
if O(OIL/dp)/du<0, and equal to the risk- 
neutral firm if d(0I1/dp)/du=0. 

The sign of 0(0IL/0p)/du cannot be de- 
termined unambiguously a priori. For 
simple demand functions, its sign is usually 
positive. For example, it is positive if 4 ap- 
pears only as an additive shift variable. 
However, in general its sign is ambiguous. 
Thus the effect of uncertainty on the price 
charged by the risk-averse price setter 
(with capital stock fixed) is ambiguous. It 
depends critically on how changes in un- 
certainty affect the profitability of price 
changes as Leland has shown. 


VII. Simultaneous Effects on Price and 
Capital Stock 


Examining the effects of uncertainty on 
capital and price separately may give some 
insight into the problem, but a complete 
analysis requires simultaneous treatment 
of capital and price. As is often the case in 
economics, such treatment is not entirely 
satisfactory, but it does indicate that the 
earlier results on price given in Section VI 
are not complete as they stand. Allowing 
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the firm to make both input and ‘price de- 


cisions simultaneously changes its pricing 


decision in some cases. 

It is necessary to introduce a bit more 
notation at this point. Let ¢=EU/(II). 
Then ¢,=0FU(ID/0, @)x=0°EU(II)/ 
0pdK, and so on. Also, let r be the Pratt- 
Arrow index of-risk aversion, so that, for 
example, dp/dy measures the change in 
price, that occurs with a change in risk 


_ aversion. 


We are interested in the changes in price 
and capital that accompany changes in 
risk aversion, so the signs of dp/dr and 
dK/dr are of interest. The relevant com- 
parative statics experiment may be ex- 
pressed as 


(28) l iis eal re =*.. | 

box xx LdK/dr $K? 
In Section V it was shown that under 
certain reasonable conditions when price 
is fixed, the leyel of capital stock de- 
clines as risk aversion increases. Hence 
dK/dr |» constani<0. Taking the total dif- 
ferential of the first-order condition dx=0, 
we have (for p fixed) 





(29). oxxdK + ġr-dr = 0 
Therefore, ` 

rr 
(30) dK/dr lp constant = — 

OKK 


Since dK/ dr |p constant <O and @xx<0 by 


“second-order conditions, it follows that 


ox,<0. Likewise, it can easily be shown 
that ¢5£0 as a(dIL/dp) /duz0. 

The only. other sign required to carry out 
the comparative statics experiment is that 
of ¢px=0°EU(II)/dpdaK, which may be 
written 
(31) dx = E{—wla°s(g, K)/0g0K] 

- [ag(, u)/ap|0") 
+ [-w[ae(g, K)/aK] — ic] 
[80/32] V" 0} 
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As shown in the Appendix, 0?&£(g, K)/ 
ðqgðK <0 as long as capital is a normal 
input. Since dq(p, u)/ðp <0 and VM) >0 
by assumption, the first term in (31) is 
negative. If the firm is. risk neutral, 
U” (11) =0 and ¢px is always negative. For 
a risk-averse firm U’’(II) <0, but the signs 
of [—w[d.2(q, K)/0K |—ic] and dI1/dp are 
ambiguous. It would seem reasonable to 
assume, however, that for small degrees of 
risk aversion (U” (II) close to zero), ġpx 
would still be negative, although as risk 
aversion increases we cannot rule out the 
possibility that ¢,< becomes positive. The 
assumption pg <0 will be used in what 
follows, but its tenuous nature should be 
remembered. 

Now solve (28) for dp/dr and dK/dr as 
follows. 


Por — Opx(dK /dr) 


(32) dp/dr = — 
Ppp 
(33) dK/dr — $pKpr — OKrbpp 


2 
ppPKK om. bpr 


The denominator of (33) is positive by 
second-order conditions. The second term 
in the numerator is negative since ¢x,<0 
as shown above and ¢,,<0 by second- 
order conditions. If 0(dII/dp)/du<0, then 
$» >20 as shown above, and under the 


assumption px <0, it follows that dK/dr' 


<0. Using this in (32), it follows that 
dp/dr>0. If 8(A1L/0p) /du>0, then p <0 


and the sign of dK/dr is ambiguous. In this Ţ7 


case, we cannot have both dK/dr>0 and 
dp/dr>0O, but any other pair of signs is 
acceptable. 

These results are generally consistent 
with the nonsimultaneous results reported 
earlier in this paper. For example, if 
0(0IL/dp) /du<0, then dK/dr<0 and dp/ 
dy<0. The risk-averse firm uses less 
capital and sets a higher price as risk 
aversion increases. In particular, it uses 
less capital and a higher price than a risk- 
neutral firm. These results are identical to 


HOLTHAUSEN: INPUT CHOICES 101 


those presented in Sections V and VI. 

If the profitability of a price increase is 
unaffected by uncertainty (i.e., 0(d11/dp)/ 
ðu=0), the simultaneous result is dK/dr 
<0 and dp/dr>0. However, in this case, 
the result differs from the earlier finding 
that dp/dr=0. In this instance, then, con- 
sidering pricing and input decisions simul- 
teneously is important. The risk-averse 
firm will use less capital than the risk- 
neutral firm and will set a higher price. 
Leland’s model and the analvsis presented 
in Section VI of this paper both assume 
that the firm’s input decisions are not af- 
fected by uncertainty, and both lead to the 


conclusion that if 0IL/dp is independent of 


u, the risk-averse firm will set the same 
price as the risk neutral firm. The simul- 
taneous result shows, however, that the 
risk-averse firm will adjust its capital 
stock downward and hence raise its price 
above the risk neutral price. 

Finally, for 0(dI1/dp)/du> 0, the results 
are ambiguous. We can rule out the possi- 
bility that the risk-averse firm will simul- 
taneously increase its capital stock and 
price above the risk neutral level. Other 
types of behavior are, however, consistent 
with the model. For example, the firm 
cculd decrease capital stock and increase 
price as it became more risk averse. Thus, 
while the nonsimultaneous result implies 
dp/dr <0, a simultaneous analysis shows 
that dp/dr>0O cannot be ruled out when 
capital stock is decreasing in risk aversion. 


VIII. Conclusion 


A model of an expected utility maxi- 
mizing firm facing random demand has 
been developed. The major difference be- 
tween this model and earlier models re- 
ported in the literature is that the firm is 
allowed to make input decisions as well as 
pricing and output decisions. 

It was shown that the results of earlier 
models are correct for the perfectly com- 
petitive firm and the quantity-setting im- 
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perfect competitor. In both of these cases, 
the firm sets the quantity it is to produce 
before the random element of demand is 
known. Hence, quantity is an ex ante con- 
trol, and the firm selects the optimal input 
combination as it would if there were no 
uncertainty. 

For the price-setting imperfect com- 
petitor, however, quantity is an ex post 
control. That is, the quantity to be pro- 
duced is uncertain at the time some input 
decisions must be made. Here, the firm’s 
attitude toward risk plays an important 
role in its behavior. In general, the risk- 
averse or risk-preferring firm will use a 
different input mix than the risk-neutral 
firm. Hence, earlier models which have 
assumed the firm’s cost function to be in- 
variant with changes in risk preference are 
not complete. 

The major findings for the price-setting 
` imperfect competitor are: l 

1. The risk-averse firm will use an ex- 
pected capital-labor ratio less than the 
efficient ratio while a risk-preferring firm 
will use an expected capital-labor ratio 
greater than the efficient ratio. 

2. If price is fixed, the amount of 
capital stock used by the risk-averse firm 
decreases as aversion to risk increases. 

3. If capital stock is held fixed, the 
price charged by the risk-averse firm may 
decrease, increase, or remain constant de- 
pending on how the profitability of a price 
increase is affected by uncertainty. 

4. Considering both price and capital 
stock decisions simultaneously, some of 
the earlier results are shown to be incor- 
rect or not complete. The results affected 
are primarily those dealing with pricing 
behavior. 


In general, then, earlier models of the 


price-setting firm under demand uncer- 
tainty are incomplete because they as- 
sume the firm’s cost function to be a given. 
When both prices and inputs are con- 
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sidered simultaneously, sonie deviations 
from the results of the earlier models oc- 
cur, and in some cases, results that had 
been unambiguous are now not as clear 
cut. 


APPENDIX 


The sign of (19) depends on the sign of 
p—w|d&(q, K)/dq], since aq(p, u) /ðu>0 and 
the sign of U’’(II) depends on the concavity- 
convexity of U. The term 0&(q, K)/dq repre- 
sents the additional labor required to produce 
a small increment in output. Hence, w[d£(q, 
K)/dq] is the marginal cost of producing an 
increment in output when the amount of 
capital is fixed. Under the assumption made 
in Section III, that price is greater than the 
marginal cost: of production (a reasonable 
condition in most cases), p—w[dL(q, K)/dq] 
is positive, and the sign of (19) is the same 
as the sign of U” (II). 

The sign of (20) is the same as the sign of 
ð? L(q, K) /ðqðK, since dg(p, u)/du is positive. 
The sign of d°£(g, K)/dgdK in turn depends 
on whether capital is a normal or an inferior 
input. The assumption that capital is a nor- 
mal input appears to be an entirely reason- 
able one for most firms and will be used in 
what follows. Under this assumption, larger 
amounts of capital would be used as planned 
output increases. ` 

To sign 6°£(q, K)/dqgaK, we must ask how 
the marginal rate of substitution between 
capital and labor (8£(g, K)/dK) behaves in 
the short run as output increases and capital 
is held constant. We know, since capital is 
assumed to be a normal input and input 
prices are assumed constant, that in the long 
run capital would be increased as output in- 
creases and that 6&(g, K)/@K would remain 
constant, because any optimal point must be 
a point of tangency with an isocost line whose 
slope is constant. Therefore, if output is in- 
creased and capital is held fixed, the firm will 
have to operate with less than the desired 
amount of capital. We know that d£(q, K) 
/ðK will decrease (i.e., become more nega- 
tive) when capital is reduced because of the 
assumption of convex isoquants (which im- 
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plies a2£(g, K)/8K*>0). Hence d£(q, K)/8K 
will be smaller than it would have been had 
the firm been able to adjust its level of capi- 
tal stock to the increased level of output. It 
follows that d°£(¢, K)/dgaK <0, and there- 
fore (20) is positive under the assumption 
that capital is a normal input. 
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The Long-Run Analysis 
of the Labor-Managed Firm: 
An Alternative Interpretation 


By EIk G. FURUBOTN* 


The pure theory of the labor-managed 
firm, as developed by Benjamin Ward, 
Evsey Domar, and Jaroslav Vanek,! is 
based on the assumption that the collec- 
tive will seek to maximize income per 
worker. Apart from the emphasis on this 
special behavioral postulate, however, the 
analysis runs parallel with conventional 
micro theory.? Clearly, the approach has 
-some advantages. In so far as the firm’s 
objective is taken to be simple “wage” 
maximization, a straightforward opti- 
mization problem can be formulated; and, 
then, by following familiar technical pro- 
cedures, it is possible to determine the 
equilibrium levels of factor usage in the 
long or short run, the response of the firm 
to price changes, etc.? The question that 
arises, though, is whether this particular 
interpretation of the case leads to any sig- 
nificant understanding of the behavior of 
the labor-managed enterprise. The Ward- 
Domar-Vanek model may have surface 
plausibility, but the model’s crucial ele- 
ment, the maximand, can certainly be 
challenged.‘ 

Reduced to simplest terms, the argu- 
ment to be developed here is that an ade- 


* Professor of economics, Texas A&M University, The 
writing of this paper was facilitated by a grant from the 
National Science Foundation. 

1See also Abram Bergson, A. B. Atkinson, the 
author (1971, 1974), and S. Charles Maurice and 
Charles Ferguson. - 

2 See Vanek (1969, pp. 1006-07). 

3 See Vanek (1970, ch. 2, pp. 39-41) and Maurice and 
Ferguson, pp. 21-27. 

4 There is no doubt that the choice of the maximand 
is crucial to the model of the labor-managed firm. See 
Maurice and Ferguson, pp. 18-19. 


quate theory of the self-managed firm must 
consider the preferences and wealth in- 
creasing opportunities of those individuals 
actually making economic decisions. At any 
moment of time, particular individuals are 
members of the working collective, and itis 
this constituency that must decide the 
firm’s actions in the next time frame. The 
precise set of policy alternatives open de- 
pends on various factors, including the 
existing structure of property rights; but 
whatever the alternatives present, policies 
will presumably be evaluated in light of 
their probable consequences for the specific 
group involved in making the decisions. 
The worker-voters who actually determine . 


the firm’s behavior are not concerned with 
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the position of labor in general, but with 
their own welfare. 

More than semantics is at issue. For 
realistically a policy that maximizes in- 
come per laborer (without regard to the 
particular workers involved) need not be 
optimal from the standpoint of the “origi- 
nal” members of the collective. This situ- 
ation carries direct implications for the 
theory of the firm; the behavior predicted 
for the labor-managed enterprise will take 
one form when the maximand is income 
per laborer, and an entirely different form 
when the maximand is the welfare index 
of a particular group of workers.. Existing 
literature treats the frst case. But the 
second case, which seems much more in 
harmony with the concept of untrammeled 
labor management, requires further study 
and is the concern of the present investiga- 
tion. 
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I, Labor-Management and the Collective’s 
Preference Function 


The philosophy of labor-management 
presupposes self-government by the work- 
ers and assumes that each firm will be 
guided by the desires of its employees.® 
This emphasis on freedom from external 
controls is highly significant; indeed, the 
labor-managed firm is of special interest to 
socialist nations precisely because the new 
organization promises to end the aliena- 
tion of labor. It follows, of course, that if 
alienation is to be countered, the firm’s 
policies must always be arrived at through 
democratic processes in which all current 
employees take part. The working collec- 
tive is best understood as a microcosmic 
society, and the political choices that are 
made within this society are crucial. That 
is, the voting process decides control of the 
firm and ultimately leads to the establish- 
ment of the firm’s objectives with respect 
to wages, employment, output, invest- 
ment, etc. Like other societies, the collec- 
tive is an ongoing social system and sub- 
ject to change. Both the characteristics of 
the collective and the external conditions 
faced by it will tend to shift over time. 
Thus, in formulating an optimization 
model that considers how the labor- 
managed firm adjusts to economic forces, 
it is essential to use dynamic analysis and 
conceive of the equilibration process as an 
ordered sequence of events. 

As a first step, attention can be given to 
the technological constraints under which 
the firm operates through time. For con- 
venience, we assume that the firm pro- 
duces subject to a simple stock-flow 
function: 


(1) ge = fLs Kr) 
R = g(Kt) 


Here g: represents the flow of commodity 


ë Branko Horvat is emphatic about this point, p. 99, 
pp. 106-07. 
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output in any period t, L, is the con- 
temporaneous flow of labor services, and 
K, is the stock of capital equipment actu- 
ally available for production in period t. 
The time intervals considered are finite 
and, by assumption, the physical capital 
acquired in one period cannot be used in 
active production until the next period. 
Finally, the raw material input (or inputs) 
R, is indicated in (1) as a factor shadow; 
thus, the amount used per period is always 
related to the magnitude of the capital 
stock in accordance with the stipulations 
of junction g. 

Given system (1), the firm’s initial con- 
ditions can be stated as the magnitudes of 
the labor and capital inputs available to the 
collective at the first time period studied 
(t=1). These data (Lı, Ki) are important 
because inter alia they establish: (i) the 
specific group of workers that is eligible to 
vote on the firm’s policies for the next 
period,® and (ii) the basic economic posi- 
tion from which the group must commence 
productive activity. All current members 
of the collective (L4) are free to vote, but 
individual differences among workers in 
respect to such things as risk preference, 
time preference, length of planning hori- 
zon, desire for mobility, etc., must lead to 
different views on what actions the firm 
should take. Which view prevails depends 
on the outcome of the political process that 
is carried on within the firm. Assuming, 
however, that a relatively homogeneous 
majority can be formed in period one, it is 
this group that determines the policies of 
the firm for period two. 

The workers controlling the firm at any 
time have incentive to perpetuate their 
domination. of policy and, in such way, 
preserve the best possible economic and 
social conditions for themselves. Presum- 


8 Assuming that each worker provides the same 
(fixed) number of hours of labor service per period, any 
flow LE, implies a unique corresponding ei tala 
level for the firm, 
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ably, then, the original majority (as of 
t=1) will attempt to retain power; and if 
this group can coalesce into a permanent 
interest.bloc and sustain itself politically 
over time, the basis of decision-making 
behavior by the collective is established. 
In effect, the firm will be guided by a 
criterion function reflecting the preferences 
of the employees forming the successful 
“original majority.” Thus, for purposes of 
the model, it is possible to write the 
multiperiod utility index: 


(2) U = (Ci, Ca, . na , Cr, Xu, Xia sey 
Xir, Xou Xo2,..., Kat). ++; 
Xais Xen o, Xer) 


Equation (2) is a type of community wel- 
fare function and its derivation poses cer- 
tain theoretical difficulties. It can be as- 
sumed, however, that the majority work- 
ers have broadly similar tastes so that 
there is agreement on: (i) the length of the 
planning horizon (T); (ii) the general time 
shape of the disposable income stream that 
is to be generated for the members of the 
collective (Ci, Cz, ..., Cr); and (iii) the 
economic and social environment that is 
to be maintained within the firm during 
the period its planned operations are being 
carried out (Xu, Xn, e...) Xa, way Xs 

., Xsr). Given agreement on issues (i)— 
(iii), a basis for rational policy making 
does exist.’ On the practical level, at least, 
preference aggregation is possible,’ and a 
consistent long-run program representing 
the interests of the original majority can 
be formulated. 

There is no problem in understanding 
that decision makers will be concerned 
with the income stream the firm can pro- 
vide (C, t=1, 2,..., T). But, under 
labor-management, workers will also have 
interest in and control over the internal 


* See Roy Radner, pp. 47-53. 

5 A majority voting process can be expected to lead 
to a determinate solution for the production-invest- 
ment-employment plan. See Gordon Tullock, p. 257. 
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environment of the firm at each period to 
the horizon. Many factors, of course, in- 
fluence the firm’s working atmosphere or 
environment—including such things as the 
strictness of labor discipline, the pace of 
work, the levels of risk assumed, the abso- 
lute size of the collective, etc. In (2), forces 
of this type are indicated by the variables: 
Xr, k=1,2,...,5, t=1,2,..., T. Itis 
suggested that there are s distinct dimen- 
sions to the firm’s environment that can be 
measured with appropriate indexes. In 
general, then, the satisfaction level of the 
original majority U is determined by the 
magnitudes of the variables Cs, Xit; and 
each proposed policy action of the firm is 
judged as relatively desirable or less de- 
sirable, depending on how it influences 
these variables and the value of the 
index U. 

Since the size of the firm can change 
over time, it is entirely possible that the 
labor force will expand or contract. From 
the standpoint of the original majority, 
however, the decision on an ideal employ- 
ment program presents some difficulty. 
Any movement from the initial position L 
must be considered carefully because 
change in the size of the collective yields 
simultaneous effects in three quite differ- 
ent areas. For each change, the original 
majority has to assess the costs and bene- 
fits associated with: (i) a production effect, 
(ii) an environmental effect, and (iii) a po- 
litical effect. For example, in the case of 
expansion, the decision makers must esti- 
mate not only the physical productivity of 
any additional labor hired, but the impact 
the labor increment will have on the firm’s 
working environment and on the firm’s in- 
ternal political structure. The last con- 
sideration is particularly important since 
change in the membership of the collective 
normally implies some danger to the inter- 
ests of the original majority. New workers 
coming into a labor-managed enterprise 
are not just factors of production but po- 
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tential policy makers as well. Thus, the 


way is open for a transfer of power; voting | 


patterns can be shifted because of the 
added workers, and new policy directions 
established for the firm that are contrary 
to the desires of the original majority. 

As far as the environmental variables 
are concerned, it is clear that these quality 
indexes (Xx) are necessarily tied to the 
employment level. Each period, the social- 
economic conditions to be maintained 
within the firm are decided by a majority 
vote of the existing members of the collec- 
tive. In planning the ideal labor program 
(Lo, Ls,..., Lr), then, the original ma- 
jority must anticipate both the direct 
effects of “crowding” on the firm’s en- 
vironment and the political consequences 
of labor change. Relative to the latter, 
what is needed is a series of estimates 
showing how a labor force of any given size 
will vote on the issues represented by the 
Xm variables. The general situation of the 
decision makers is easily summarized. As- 
suming that all of the direct and indirect 
effects of labor variation can be assessed, 
any proposed value of L, (t=2,3,..., T) 
implies a corresponding value for each en- 
vironmental variable. Specifically, we can 
write: 


(3) Xn = blli), L,> L 
k=1,2,...,5 t=2,3,...,T 


These conversion relations are obvi- 
ously subjective in nature; they refer to 
what the initial majority thinks will hap- 
pen as the labor force is.expanded to any 
level in any period. Precisely how the re- 
spective translations work out in quantita- 
tive terms depends on the psychological 
attitudes of the decision makers, on the 
particular estimation procedures employed, 
and on the initial conditions prevailing in 
the. collective—including the size of the 
collective in period one and the size of the 
original majority group. Various outcomes 
are conceivable, but it seems reasonable to 
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conjecture that the members of the original 
majority will be relatively cautious and 
suspicious of change. Any enlargement of 
the collective tends to make their political 
control less secure and promises some de- 
terioration of the firm’s environment. 
Thus, an inverse relation can be expected 
to exist between each environmental index 
Xz, and the contemporaneous labor ‘in- 
put (Z,). 

From a formal standpoint, it will be 
convenient to substitute (3) in (2) and 
secure a new objective function written in 
terms of C, and Li. 


(4) U= (Cr, alLa], t=1,2,...,T 


k=1,2,...,5 


This version of the utility index makes it 
easy to understand why there is a general 
reluctance on the part of the original ma- 
jority to increase the size of the labor force. 
By differentiation, we know: 


ðU aU aC aU Xa 


OL, OC, OL, kor Xm Ols 
The magnitude of C; at any period depends 
directly on the physical productivity of 
labor; and under technical conditions 
where the firm’s earnings per worker can be 
increased through an enlargement of the 
labor force,®.the term 0U/0C, 0C,/dL, will 
be positive. But according to (3), the other 
terms deciding the value of 0U/dL; are al- 
ways negative. Thus, the positive produc- 
tivity effect of increased labor can be off- 
set. Moreover, if Ls is increased sufficiently, 
the productivity effect may become nega- 
tive; and, in addition, strongly adverse en- 
vironmental and political effects will be 
generated. Ultimately, the latter must 
dominate because, beyond some point, en- 
largement of the labor input will cause the 








® See the author and Svetozar Pejovich (1970, pp. 
434-37). Change in the variable C; implies a change in 
the income or consumption achieved by the original 
membership of the collective (Z;). See equation (10) 
below. 
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original majority to lose assured political 
control of the firm and, hence, to lose con- 
trol over all of the variables deciding the 
utility level. 

Of course, the obvious strategy to guard 
against such an outcome is found in re- 
striction of employment. The original ma~ 
jority can be conceived as establishing an 
upper limit on the total size of the working 
collective: 


(5) LL t=2,3,...,T 


As the inequality suggests, the firm’s labor 
input is open to variation from period to 
period, but in no instance will the number 
of workers exceed the limit indicated by Ê. 
The parameter Ê reflects the group’s judg- 
ment on how large a work force can be 


tolerated if effective political control is to . 


be maintained. The relations (5) and (4) 
together define the attitudes or preferences 
of the original majority relative to policy 
choices for the firm. 


II. The Income Choices 
Facing the Collective 


The given technical, economic, and in- 
stitutional parameters of the firm impose 
limits on the rewards the organization can 
provide for its members. In effect, there 
exists a set of alternative time streams of 
real income that is attainable, and the de- 
cision makers must choose from among the 
options in this set. It is important to recog- 
nize, however, that the income streams 
have both pecuniary and nonpecuniary 
components; thus, something beyond sim- 
ple monetary accounting is needed. The 
nature of the choice set can be clarified by 
considering some specific examples of the 
rewards that are available. In the simplest 
case, the decision makers may follow the 
elementary strategy of doing nothing and 
merely maintain the firm’s initial factor 
endowment (Li, Ki). Then ceteris paribus, 
the workers’ pecuniary income will be the 
same period after period to the planning 
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horizon. This approach avoids any en- 
vironmental or political changes (non- 
pecuniary effects) by freezing the voting 
population at Zi, but it also rules out the 
possibility of the firm achieving a superior 
income stream. And the latter result is cer- 
tainly conceivable. By varying Ls or Kt, or 
both, it may be possible for the decision 
makers to generate pecuniary and non- 
pecuniary returns that represent a higher 
level of total utility than that offered by 
the status quo strategy (L?, K9). 

If the firm’s capital stock is to be in- 
creased beyond the initial level, a definite 
plan to finance the expansion has to be 


. established. Logically, three alternatives 


are open; capital accumulation can be 
financed entirely by externally supplied 
credit, entirely by the firm’s retained earn- 
ings, or by a combination of credit and 
self-finance. In the interest of simplicity, 
however, the present model will assume 
that the self-finance option represents the 
only means by which the firm can provide 
for capital expansion. In other words, no 
long-term investment funds are available 
from the banking system, the central gov- 
ernment, or any other external agency. For 
the capital stock to be enlarged, the work- 
ers must elect to reduce the wage fund in 
some period or periods and “invest” in the. 
firm. 

Each investment program considered is 
necessarily associated with a complemen- 
tary employment program and, thus, with 
certain nonpecuniary effects (via the Xin 
variables) that influence total satisfaction. 
Nevertheless, if the preferences of the 
original majority are well defined in (4) 
and (5), an assessment of the net benefits 
of any investment-employment strategy 
can always be made. By manipulating K, 
and L. the decision makers are able to 
establish an ideal balance between pecu- 
niary and nonpecuniary rewards. The re- 
sult represents the best stream of real in- 
come that can be obtained when reliance 
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is placed solely on the resources of the firm. 

Unfortunately, however, the choice prob- 
lem facing the collective is more complex 
than that of selecting the most desirable 
real income stream irom the set of alterna- 
tives made possible by the firm’s opera- 
tions alone. Another basic investment 
option exists for the workers but this op- 
tion has its origin outside.the firm. Even 
under labor-management, an individual is 
permitted to save and acquire assets in the 
form of deposits at a state bank. Since 
savings deposits yield interest, individual 
investment in these fully owned funds con- 
stitutes a genuine alternative to collective 
investment in the firm. What emerges, 
then, is a system where the choice set in- 
cludes two distinct types of income gen- 
erating assets. That is, significantly differ- 
ent property rights attach to (owned) 
savings deposits and (nonowned) capital 
goods, but the workers have to judge the 
relative attractions of these two forms of 
wealth and allocate their savings between 
the two in optimal fashion. 

The latter task is not without its diffi- 
culties. This is so because in general it is 
not possible to make direct comparisons 
between the rate of return on owned assets 
(s) and the rate of return on investment in 
the firm (7’). Differences in property rights 
account for the problem here. In the case 
of self-financed investment in capital 
goods, the principal sum (as such) is never 
returned to the workers. By contrast, 
savings banks return both interest and 
principal. Thus, to assess the true pattern 
of yields in existence, certain adjustments 
have to be made. In effect, the return on 
capital invested in the firm (7’) has to be 
reduced via an appropriate conversion 
formula to a level (r) that workers can 
compare meaningfully with the return.on 
savings deposits (s). 

The details of the conversion procedure 
will be explained below. At this point, it is 
sufficient to say that correction can be 
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made for the different conditions of owner- 
ship and that, depending on the param- 
eters characterizing the lebor-managed 
svstem, the investment solution reached 
by the firm’s workers will assume one of 
three possible forms. These are: case (i) 
Voluntary self-financed investment in the 
firm is zero and all of the savings recorded 
by the collective are channeled into de- 
posits at the state banks; case (ii) No funds 
are allocated to savings deposits but, in- 
stead, any income not consumed is de- 
voted to investment in capital goods for 
the firm; and case (iii) The collective’s 
savings are allocated both to bank de- 
posits and to investment in nonowned 
capital goods. The precise formal condi- 
tions that must be met for each of the re- 
spective cases to appear are developed 
from the general optimization model of 
the firm and will be presented in Sec- 
tion IV. 

With this brief outline of the collective’s 
choice problem in mind, the next step is to 
examine more closely the different possi- 
bilities workers have for securing income 
over time. The basic stream of revenues 
comes from the firm itself; and what is 
needed for the model is an analytical 
formulation defining the various operating 
positions permitted by the technical, eco- 
nomic, and institutional characteristics of 
the production unit. To this end, a so- 
called “consumption opportunity” locus 
can be established as follows. 

By assumption, the firm’s output is pro- 
duced subject to the stock-flow production 
function (1). Then, if the firm is competi- 
tive and can sell any output at a fixed 
price P, set by the government, the profit 
function emerges as: 


(6) =U, = Pe-f(Li, K) — Z(K3 
The firm’s “profit” in any period (Ik) is 
the difference between total sales revenue 


and the corresponding “production ex- 
penses” indicated by the function Z(K:). 
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Production expenses include such outlays 
as depreciation charges, expenditures on 
raw materials, interest payments on gov- 
ernment-owned capital, etc.; and for con- 
venience the total cost here is taken to be 
a single valued function of the capital 
stock. 

Under the labor-managed system, the 
firm’s workers are empowered to decide on 
wage policy. Effectively, this means that 
the original majority allocates. enterprise 
profit (M) each period between the wage 


fund (S,) and the investment fund (J;).!° 


(7) Ti, = S + Is, 


This accounting presupposes that workers 
are willing to consider the possibility of 
investing in the firm, and the idea is not 
unreasonable. While the worker-investors 
have no transferable rights in any capital 
accumulated through such self-finance ac- 
tivity, they can look forward to higher 
wages in future periods if the capital incre- 
ments increase the average productivity of 
the labor force. In effect, the workers are 
able to make perpetual investments in the 
firm and secure “‘dividends”’ in the form of 
enhanced wages. As in the conventional 
case, investment in what can be termed 
“nonowned” assets implies an immediate 
sacrifice because current wages become 
progressively lower as the allocation J; in- 
creases and the wage fund S, diminishes.” 

When the initial employment level is LZ; 
and the initial capital stock is Ki, it follows 
from (6) that the amount of profit is de- 
terminate—say, II. Then, assuming that 
all of the wage payments go into consump- 
tion each period (51=(C,), the level of self- 
financed investment J, must vary with the 
desired magnitude of C;: 


(8) I = Pi-fUli, Ki) — Z(K:) — Cı 


2 i 20 


1 Other internal funds are conceivable but are not 
considered in the model. See the author and Pejovich 
(1972, pp. 284-87). 

11 See the author (1971, p. 186), Atkinson, pp. 390-91, 
Vanek (1970, pp. 307-08). 
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_ Positive investment has consequences for 


the firm’s position in the next period. If p 
represents the fixed price per unit of capital 
equipment, an outlay of J, dinars trans- 


- lates into a certain number of physical 


capital units (J,/p) that the firm can add 
to its existing capital stock (K,) and utilize 
in the second period. Of course, under long- 
run conditions, the labor input (L) may 
also change along with the capital stock so 
that the size and composition of the collec- 
tive changes.’ The investment situation 
in period two is analogous to that of the 
first period. Both the output and total 
profit of the firm are larger, but self- 
financed investment depends on the col- 
lective’s consumption choice (CY). 


(9) Ip = Pa f(La, Ki + Lf?) 
— Z(Kı + I/)— Cz 


Here the variable Ci represents the total 
consumption of the new, larger collective. 
Its magnitude, however, emerges from the 
decision of the original majority on the 
ideal size of the wage fund (S:= C3). Of 
course, following similar reasoning, it is 
possible to establish the firm’s investment 
equation for each successive period to the 
planning horizon T. At every stage, the 
labor force may be varied and a new po- 
litical constituency may come into exis- 
tence; the extent of the hiring each period 
will be determined as part of the solution 
to the majority’s optimization problem. 
As long as the original majority retains 
control, both the firm’s investment and 
employment policies will be decided by 
this dominant group to serve its own in- 
terests, 

The immediate objective is to derive the 


£ It is assumed here that a competitive firm is able 
to recruit additional workers with little difficulty. Note, 
however, that the worker who contemplates joining a 
new firm must consider not only the current wage but 
the prospective time stream of pecuniary and non- 
pecuniary income he is likely to secure by joining the 
new organization. 
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consumption opportunity locus that ts per- 


ceived by the initial majority of the collective. 
This particular construct is necessary be- 
cause in formulating the optimization 
model, the variables in the constraint and 
the variables in the group preference func- 
tion (4) must be consistent. As a practical 
matter, the consumption variables Cy, 
Ci,...,Ch have to be translated into 
new terms that reflect the options available 
to the membership of the original collec- 
tive. First, a purely mechanical adjust- 
ment can be made. Assuming that the 
wage fund is always divided equally 
among all of the employees of the firm, we 
have: 
Lı 
(10) C= — Ci, t=2,3,...,T 
Ly 

Each period, a proportional share of the 
firm’s wage fund goes to the original mem- 
bers (Z1) and is spent by them on consump- 
tion as Co, C3,..., Cr. 

With the information supplied by (10), 
it is possible to rewrite the firm’s invest- 
ment relations. Equation (8) remains the 
same but all the others change so that the 
new system becomes the equations shown 
as (11). Ceteris paribus, the volume of self- 
financed investment planned in any period 
depends on the contemporaneous volume 
of consumption by the original membership 
of the collective (C); and this volume of 
consumption is in turn decided by the ini- 
tial majority. Moreover, assuming that the 
latter group conforms to rule (5) and re- 
stricts employment so as to maintain po- 


(11) 
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l = Pi-f(Li, Kı) = Z(Ki) gra Ci 
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litical control, it follows that Zr must be 
equal to zero. There is no financial in- 
centive for workers who are about to retire 
to invest in the firm during Deriod T.” 

System (11) is so constituted that an in- 
vestment expression for any period t can 
be substituted into the succeeding equa- 
tion relating to period t+1. For example, 
the expression.for 1, involving Li; Ki, and 
Cı, can be substituted into the second 
equation; and, then, the expression for J. 
can be introduced into the next equation, 
etc. As a result of successive operations of 
this type, the desired opportunity locus is 
obtainable. 


(12) P(C, C2, aes Cy, Liy Ls, REE Lr) = 0 


According to our assumptions, Lı, Kı, 
and certain market and technical param- 
eters are given; the remaining elements C, 
and L, are variables of direct interest to 
the decision makers. Operating positions 
desired by these workers wil! always lie on 
the opportunity locus rather than below it, 
and thus (12) is written as an equality. 


III. The Optimization Problem Restated 


For the purposes of exposition, it will be 
convenient to develop the formal theory of 
the labor-managed firm in two stages. 
First, the long-run adjustment process of 
the firm will be explained on the assump- 
tion that decision makers have only one in- 


18 Workers might desire to invest in the firm, not for 
personal gain but for altruistic or patriotic reasons. On 
balance, however, it does not seem likely that invest- 
ment motivated in this way will be quantitatively sig- 
nificant. 


L 
I = Pa-f(Ls, Ki + h/t) — Z(Ki + h/4) — = Cz 
1 


T-1 


Ip =0= Pref(ta Ki+ D4h/ 
t=1 


TL L 
P) -z(K+ > 4/2) Bee 
tol Ly 
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vestment option. Specifically, the initial 
optimization model will presuppose that 
the controlling group chooses, each period, 
between self-financed investment in the 
firm and consumption. Then, after the 
characteristics of this basic construct have 
been established, the model will be ex- 
tended to consider the behavior of the firm 
when savings banks exist and workers have 
choice among consumption, savings de- 
posits, and self-financed capital invest- 
ment. 

Turning to the first task, the approach 
is as follows. The key building blocks (4), 
(5), and (12) suggest that the problem is 
one of constrained maximization. From 
the standpoint of the original majority of 
the collective, the objective is to maximize 
the multiperiod utility index (4) subject to 
a series of constraints.4 Thus: 


(13) Max U = [Cs On(Z,)], 
t=1,2,...,T k=1, 

subject to (Ca, Le) = 0, 
Cy S Pi-f(Zn, Ki) — Z(K) = G (L) 


Ze uias 


L: 
Eoo Co < GAlCi, In, Lo) 
Lı 


Lr- 





Cr-1 < Gr-1(Ci, C», sy 
Cr- Ly, Le... , Loa) 


1 


“ The model assumes that the majority group pos- 
sesses certain information about the system in period 
one, and that on the basis of this information, the 
group can formulate plans for the optimal adjustment 
of productive inputs for all remaining periods to the 
planning horizon. It does not necessarily follow, how- 
ever, that the plans made in period one will all be 
carried out. As new information and experience come 
to the firm over time, the optimization procedure can 
be repeated. In principle, successive output-investment- 
employment plans covering periods 2, 3, ..., T; 3, 
4,..., T; etc., could be established period after period 
as the original horizon is approached more closely and 
more information is available —particularly on political 
events within the firm. 
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L— L20, t =2,3,..., T 
Ê-L>0 t=1,2...,T 
— C; > 0, t=1,2,...,T 


Apart from the fundamental limitation 
on consumption possibilities imposed by 
locus (12), certain other restrictions hold 
because the collective is not permitted to 
borrow against its expected future income, 
or to liquidate existing capital stock, in 
order to increase the wage fund and con- 
sumption in any current period.! Thus, Cı 
can be no larger than the firm’s total profit 
in period one, and an analogous limit ap- 
plies to consumption in each subsequent 
period. These constraints are obtainable 
from (11); ceteris paribus, the maximum 
consumption in any period t appears when 
I +=0. 

Since there are political and other rea- 
sons why the labor-managed firm may 
find it difficult to discharge employees,!° 
the model confines attention to the expan- 
sion of the firm and assumes that total 
employment will never fall below the given 
initial level. The condition L> L, holds; 
but taking account of the upper limit on 
employment (5), it is also true that 
L.<L. Finally, in view of the definitional 
scheme used in the model, rational in- 
terpretation of (13) requires nonnegativity 
conditions to hold for the variables C. 

Consideration of the mathematical prop- 
erties of system (13) suggests that the 
maximization problem can be solved by 
using the duasi-concave programming 
methods developed by Kenneth Arrow and 
Alain Enthoven. Specifically, if the objec- 
tive and constraint functions in (13) are 
differentiable and quasi concave, and if the 
system meets certain other mild require- 
ments, the standard Kuhn-Tucker condi- 
tions are both necessary and sufficient for 


1 The restrictions conform to the laws of Yugoslavia. 
46 See the author and Pejovich (1973, pp. 283-86). 
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a constrained maximum of ¢. These tech- 
nical conditions can be met. The group 
utility function (2) is ordinal and can be 


taken as globally strictly quasi concave~ 


because it is plausible to assume that the 
marginal rate of substitution between any 
pair of variables in the function (C, Xx) 
increases monotonically as more of one 
item is substituted for the other. Ulti- 
mately, of course, function (4) appears in 
the optimization model, but the transfor- 
mation of (2) into (4) does not change any- 
thing essential. Equation (4) is also 
strictly quasi concave and no difficulty 
need arise here.!” The shape of the oppor- 
tunity locus Ÿ¥ as well as the characteristics 
of the consumption restrictions are deter- 
mined by the nature of the firm’s produc- 
tion function. And when the latter is 
homogeneous of degree one, all is well. For 
example, W is clearly concave (and hence 
quasi concave) if either the labor input or 
the capital input is held constant while the 
other is varied. Similarly, if the firm varies 
both inputs in the same proportion, the 
opportunity locus will be linear (and 
quasi concave). The mathematical prop- 
erties of the constraints become trouble- 
some only when the production function 
shows increasing returns to scale. But even 
then reasonable solutions are always pos- 
sible because of the existence of the upper 
limit on employment (£). There are no 
circumstances in which the firm can pursue 
sustained expansion subject to increasing 
returns. 

System (13) is formulated so as to 
emphasize the economic logic of the model 
and because of this, certain constraints are 
not set up in standard form for mathemati- 
cal programming. In what follows, how- 


The indifference contours of function (4) involving 
C; and L; will show positive slopes, but each such con- 
tour represents the lower boundary of a convex set and, 
thus, quasi concavity is present. See Arrow and Ent- 
hoven, p. 780, 
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ever, the problem will be transformed ap- 
propriately—while preserving the quasi 
concavity of the relations in (13). Then, 
familiar procedures can be used to obtain 
the ideal long-run plan for the firm. The 
first step is to set up the Lagrangian 
function: 


(14) F(Ce Le M) 
= (Ce, (L) ] + MECC Lr) 

+ Mmf- F(C, L)] 
+ Malal) — CJt... 


-H Ast-1 | Grn <. e Crue, 





Li- 
Ly... , Lra) ~ 7 : Crs] 
T 
+E Mlh — L) 
ten? 


Y. 
+ Do Asell — Li) 


te=-1 


The relevant Kuhn-Tucker conditions are: 





oF oF 

(15) — <0, C: = 0, Cs — = 0 
OC; ac, 
t=1,2,...,T 
OF oF 
— <0, L = 9, i,—- = 0 
ôL; OL; 
t=1,2...,T 
oF oF 

= 0, Ar > 0, fi 

Ory Ory 


r= 1,2,...,4t,..., ST 


With the mathematical properties as- 
sumed for the model, conditions (15) are 
both necessary and sufficient for a con- 
strained maximum of ¢.!8 A solution is ob- 


18 The constraint set is convex and thus the Kuhn- 
Tucker constraint qualification holds. Further, the 
criterion function (4) is defined so that satiation is ruled 
out, See Arrow and Enthoven, pp. 790-91, and Blaine 
Roberts and David Schulze, pp. 377-89. 
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tainable therefore and what it represents is 
a set of ideal, or utility maximizing, values 
for the consumption and labor variables— 
viz., C¥, Cž,..., C$, L}, bays cay Lye Of 
course, knowing these, it becomes possible 
to go back through the system of equations 
and determine for each period of time to 
the horizon the optimal levels for: (i) the 
environmental indexes (Xž); (ii) self- 
financed investment (Jf); and (iii) out- 
put (gë). 

It should be reemphasized that the re- 
spective “optimal” values are optimal 
from the standpoint of the original ma- 
jority whose preferences are reflected in 
(4) and (5). Such preferences can take on 
various configurations and thus the firm’s 
behavior is subject to wide variation. The 
decision makers may approve self-financed 
investment and values of Jf greater than 
zero but, on the other hand, a type of 
corner solution can occur if the original ma- 
jority has great impatience for present 
consumption and establishes time-indif- 
ference manifolds that preclude any sacri- 
fice of current consumption for investment 
purposes. Similarly, the placement of Ê 
can allow wide latitude for change in the 
employment level or constrain the firm to 
remain at Lı. Naturally, there are other 
parameters of importance in the system 
beyond those relating to the utility func- 
tion and the employment limit. The model 
summarized in (13) is written in highly 
general notation and this treatment, while 
saving space, does tend to obscure some 
significant details. If a more explicit math- 
ematical formulation were given to (13), 
greater attention could be focused on: (i) 
the technological coefficients of the pro- 
duction function; (ii) the commodity and 
factor prices (Ps, p) embedded in locus (12) 
and in the other consumption constraints; 
(iii) the characteristics of the expense 
function (Z); (iv) the firm’s initial factor 
endowment (LÌ, K?); (v) the internal po- 
litical conditions of the collective and the 
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size of the original majority group; (vi) the 
shapes of the conversion relations (0r); 
and (vii) the planning horizon adopted by 
the decision makers (T). 

The particular equilibrium solution 
reached by the firm depends on the values 
of all these elements, and any variation in 
such values must lead to a shift in the 
firm’s position. As a practical matter, the 
effects of parameter change could be as- 
sessed systematically by using compara- 
tive statical analysis, but this extension 
lies beyond the objectives of the present 
paper. While the significance of changes in 
the planning horizon for allocative effi- 
ciency will be considered in Section IV be- 
low, T is the only parameter that is 
singled out for special study here. 

In general, however, the response of the 
decision makers to policy choices can be 
analyzed as follows. From (15), it is appar- 
ent that at equilibrium the marginal rate of 
substitution between any two variables in 
the utility function, as C;>0, C;>0, is 
equal to the ratio of the marginal imputed 
“costs” associated with these variables. 
Thus: 








ðU m5 OVA, 

Da Èa 

(16) ac; OCC: ha OCC 
aC: aut Sr 

ac; È hal i acle} 


where V,, h=1, 2,..., m represent the 
constraint functions of the system that are 
binding on the variables C7, Cf at equi- 
librium, and Až, h=1, 2,..., m are the 
corresponding Lagrangian multipliers. The 
latter, of course, are all greater than zero. 
Costs arise in the situation considered be- 
cause greater consumption in any period 
t=i implies via constraint (12) some re- 
duction in the consumption levels, and 
possibly in the environmental quality 
levels (Xx), at other periods coming before 
or after t=. Whether intertemporal 
(@C,/dC;) or “intercommodity” (0C./dL;) 
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tradeoffs are considered, the original ma- 
jority must always balance prospective 
utilities against opportunity costs. In this 
way, substitutions proceed until the opti- 
mal plan has been formulated and no 
further advantageous reorganizations can 
be made. 


IV. Savings Deposits and the 
Behavior of the Firm 


The model discussed in Section III ap- 
plies to a labor-managed firm operating in 
an environment where self-financed invest- 
ment in nonowned assets represents the 
only alternative to consumption. But, as 
noted earlier, decision makers also have 
the possibility of owning interest bearing 
savings deposits; and the existence of this 
option changes the situation considerably. 
With investment choice enlarged, the be- 
havior of the firm predicted by system (13) 
does not necessarily come about. That is, 
the solution values C*, Lt, I*, etc. do not 
hold unless the magnitudes of certain 
critical parameters fall into a special pat- 
tern. To understand the new (extended) 
choice problem, it is essential to relate the 
basic optimization model (13) to the in- 
come opportunities offered by the savings 
banks. When both owned and nonowned 
assets exist, what takes on central im- 
portance for the behavior of the firm is the 
volume of investment planned in each asset 
category. How this key investment de- 
cision is made, and how the investment 
“portfolio” chosen affects the firm’s opera- 
tions, will be explained in detail below. 

One of the fundamental building blocks 
of model (13) is the consumption oppor- 
tunity locus (12). The latter defines the 
set of consumption or income alternatives 
the firm’s resources can provide for the 
workers. In general (12) indicates that 
many different time streams of consump- 
tion are attainable, but the relation also 
implies that at any given time period t the 
next period’s choices reduce to: 


FURUBOTN: LABOR-MANAGED FIRM 115 


(17) Cr = ACLs, Cs, Lr ..3 Ci L) 


Broadly speaking, the consumption level 
at t+1 depends on the consumption-in- 
vestment-employment decisions that have 
been implemented in the past. At the end 
of period t, the only variables subject to 
policy choice are C, and Lipi. Conse- 
quently, if Le} is specified, the variable 
Ct41 becomes a function of C,. In other 
words, the level of consumption (income) 
in t+1 has a systematic linkage with the 
savings and investment behavior of the 
collective in period t. 

Given the past actions of the firm, the 
maximum consumption level attainable in 
period t is easily established. This value, 
say Cf, results if decision makers refuse to 
undertake any self-financed investment 
(I) in period t. But if Z, is zero, the firm’s 
capital stock does not change. Then, given 
a value for the labor input Li, the feasible 
consumption of the collective (C?,,) in 
period t+1 becomes determinate via (6). 
Of course, as J; is increased from zero, ac- 
tual consumption (C;) in period t falls but 
consumption (Cs) in period t+1 in- 
creases. The tradeoff here can be explained 
in familiar terms. Since it is essumed that 
Lis is specified (and since, in any case, an 
upper limit Ê exists on employment), di- 
minishing returns to capital investment 
must ultimately appear; in short, the mag- 
nitude C,4; must increase at a decreasing 
rate if the sacrifice of C, is pushed far 
enough. 

The preceding discussion provides the 
basis for defining the average rate of return 
(r‘) on capital invested in the firm. Thus 
for any two periods t and t+-1, we have: 


0 
(18) r= Cit — om O Corr — Cops 
C=C, T 


The consumption level C?,, can be 
achieved when J, is zero, and it is the dif- 
ference between this value and the higher 
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consumption level made possible by posi- 
tive investment that represents the gain 
from investment observable in period 


t-++1. The gain in real income is, however, - 


not limited to period t+ 1. Since the larger 
capital stock will be sustained indefinitely 
over time, the increment (Ci4:—C?,,) will 
appear each period in perpetuity. Equa- 
tion (18) is then a valid expression for de- 
termining the average rate of return. 
Under labor-management, the value of 
the firm’s capital stock must be preserved 
in perpetuity; moreover, the value of any 
additions to the original stock must also 
be maintained, regardless of how these:ad- 
ditions have been financed. This institu- 
tional arrangement has the effect of mak- 


ing self-financed capital accumulation’ 


much less appealing in practice.than the 
magnitude of the average rate of return 
(r’) might suggest. Worker-investors do 
not have permanent claim on the capital 
stock of the firm and cannot sell their in- 
come rights to others when they leave the 
organization. Thus, to secure appropriate 
reward, workers must get back both princi- 
pal and interest payments from the larger 
stream of income or wage earnings invest- 
ment brings about, and they must do this 
during the period of time they remain with 
the firm. 

The situation just described means that 
the effective return on nonowned assets is 
less than 7’; correction has to be made for 


the special property rights structure ex-. 


tant. From the standpoint of actual invest- 
ment behavior, the relevant rate is deter- 
mined as follows: 


T (rI) 
. (19 k= — 
ay i rar (1 +7) 


Here, r is the corrected average return; it is 
the average rate of return when adjust- 
ment has been made for the length of the 
collective’s planning horizon (T) and for 
the fact that the principal sum invested 
(J,) is never returned as such. Obviously, 
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(19) is nothing more than a present value 
formula. The expression in the numerator 
represents the gross increase in income 
(Ciyi—Ch,,) that can be secured each 
period from period t+1 to period T as a 
result of the self-financed investment J. 
Since increments to the firm’s capital stock 
are maintained perpetually, any gain in 
consumption (income) realized through 
investment can be sustained to the plan- 
ning horizon without any further sacrifice 


_by the workers in periods after t. The 


important thing, though, is that with the 
aid of (19), any-uncorrected rate of return 
r’ can be translated into a corresponding 7 
value that is directly comparable with the 
return on fully owned assets (s). 

For convenience, it will be desirable to 
rewrite (19) in simpler notation: 


(20) 7r = r(Is Li) 


The equation presupposes an extensive set 
of background conditions relating to em- 
ployment and the firm’s capital stock but 
ceteris paribus the average return depends 
on self-financed investment in. period t. 
Similar expressions for the corrected rate 
of return could be developed for each 
period to the planning horizon T. By defi- 
nition, v7; gives the total increase in in- 
come or consumption (C141—C?,,) that the 
collective can enjoy per period from period 
t+1 to period T as a result of an invest- 
ment J,. The product rI, represents a net 
increment to income in the sense that full 
adjustment has been made for the prop- 
erty rights structure. Then, differentiating 
this product partially with respect to I; 
establishes the corrected marginal return to 
capital: 
alr(I., Less) I] 


(21) vay eee 
EES oo St 
aly L 


1 It is assumed that at each period t+-1 through T, 
the entire increase in the firm’s profit (AH, ) attributable 
to the added capital goods (T4) is paid out in the form of 
higher wages. Other plausible assumptions about the 
reward stream are conceivable and can be handled in 
variant formulations of (19). 
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The condition derived is important be- 
cause it shows the change in the magnitude 
of the (adjusted) consumption increment 
that occurs in response to an additional 
small outlay on investment in nonowned 
assets. Since it is known from the structure 
of the model that both 7’ and r must ulti- 
mately fall as J, increases, the product rI, 
must ultimately increase at a decreasing 
rate and thus the marginal curve (21) has 
to fall. That is, in interpreting (21) it 
should be understood that dr/dI, <0. 

The expression for the corrected margi- 
nal return to investment was obtained 
directly from model (13) and reflects the 
productive options open to the labor- 
managed firm. What has to be done next is 
to link this condition with the reward that 
can be secured from fully owned savings 
deposits. In a system where both owned 
and nonowned assets are available, utility 
maximization has to proceed subject to the 
various constraints specified in (13) and 
in addition must be consistent with the 
following requirement: 


ðr 
(22) r+i,—2>s, t=1,2,...,T—1 
oly 


At any period t, a greater or lesser volume 
of self-financed investment may be under- 
taken but, at the margin, the effective 
productivity of such investment must be 
greater than or equal to the interest yield 
on savings deposits (s). The rationale for 
(22) rests on considerations of efficiency; 
ceteris paribus each dollar of savings gen- 
erated by the collective should be allocated 
to the most remunerative alternative open. 
From the standpoint of optimization, addi- 
tional investment in the firm is justified as 
long as more capital adds to the total satis- 
faction (utility) of the decision makers 
and brings in a return at least as great as 
the return that would result if the same 
sum were applied to savings deposits. Of 
course, once the marginal return to invest- 
ment sinks below s, the collective’s funds 
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can be put to better use in banks and in- 
vestment in nonowned assets should be 
ended. 

When the basic model of the labor- 
managed firm is modified by the introduc- 
tion of (22) as an additional constraint, 
the behavior of the firm is seen in new per- 
spective. Together, systems (13) and (22) 
cati yield three distinct types of solutions: 


Case (i): There will be no incentive for 
workers to invest in the firm if productiv- 
ity conditions are such that the corrected 
marginal return (say m) is consistently 
low relative to the interest rate (s). That is, 
self-finance is completely ruled out if m is 
less than s for all positive values of J, in 
period one, and in each subsequent period. 
When mis always less than s, workers 
seeking to maximize utility must: (a) make 
the size of the wage fund as large as possi- 
ble consistent with environmental and po- 
litical concerns, and (b) allocate whatever 
savings are desired to savings accounts at 
the state banks. The implications of this 
type of program for the firm’s actions can 
be summarized as follows: 


(23) h=0 t=1,2,...,T 
IL,=Lf t=2,3,...,T 


In other words, investment in the firm is 
nil, but depending on the initial capital- 
labor ratio and majority preferences (4), 
some adjustment may be made in the labor 
input. For example, the labor force may be 
enlarged in period two (to L’) in order to 
increase the firm’s profits and the wage 
fund. Once the equilibrium adjustment 
has been achieved, though, no further 
variation in labor is justified because no 
change occurs in the capital stock over 
time. Of course, if the initial conditions do 
not warrant any departure from the origi- 
nal employment level, L} will be the labor 
input for all periods to T, i.e, =I. ` 


Case (ii): If workers have relatively 
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limited desire to forego current consump- 
tion in order to invest and if the produc- 
tivity of capital in the firm is high, invest- 
ment may be confined exclusively to non- 
owned assets. In such case, no funds will 
be allocated to savings deposits (owned 
assets) because in any period when posi- 
tive investment is undertaken, the cor- 
rected marginal return (7) remains greater 
than the rate of interest (s). Given the 
parameters, the constraint imposed by 
voluntary saving always becomes binding 
before the return m falls to the level of the 
interest rate s. As far as the behavior of the 
firm is concerned, the outcome here is 
essentially like that described by the basic 
model of Section III, i.e., system (13) with- 
out the addition of (22). Practically, the 
existence of the savings bank option does 
not influence the solution; the solution 
values reached (C¥, Lt, 1¥,t=1,2,...,T) 
are independent of the rate of interest s as 
long as the latter does not rise beyond 
some Critical limit. 

Since long-run conditions are assumed, 
the firm is able to vary both the labor and 
capital inputs. It follows that the capital 
productivity schedule may be shifted to 
the right significantly; thus the possibility 
is increased for an equilibrium of the type 
where m>s. Specifically, if increasing re- 
turns to scale hold, the marginal return to 
investment in the firm will rise over at 
least a limited range. Then, unless s is 
greater than m at the outset, no incentive 
will exist to place funds in savings deposits 
within that range. The upward course of 
m will not continue indefinitely, however, 
because of the reluctance on the part of the 
initial majority to increase the labor force. 
Even under the most favorable circum- 
stances, capital accumulation by the firm 
has definite limits. 


Case (iii): When the model is charac- 
terized by a still different set of param- 
eters, workers can find it optimal to invest 
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in both owned and-nonowned assets simul- 
taneously. This result will tend to occur in 
situations where the decision makers have 
substantial willingness to save and/or 
where the productivity of capital in the 
firm is low and falls rapidly. In other 
words, as J, is increased in any period, the 
marginal return m can fall to the level of 
the interest rate s before the savings con- 
straint becomes binding. Thus, (22) holds 
in the form of an equality (m=s) in some 
or all periods. Beyond the point at which 
m=s, workers still wishing to save can 
divert funds to savings deposits and earn 
interest at rate s. Both types of assets, 
then, are taken simultaneously. It is possi- 
ble for the firm to increase its capital stock 
but under the conditions of Case (iii), the 
decision makers will restrict the invest- 
ment in nonowned assets relative to what 
would occur in a system where no savings 
banks existed. 

In each case considered above, the 
fundamental problem for the collective is 
to maximize utility function (4) subject to 
certain constraints, including condition 
(22). As has been shown, various types 
of solutions emerge depending in an im- 
mediate sense on whether: (i) s>m; 
(ii) m>s; or (iii) m=s. Regardless of what 
form the solution takes, however, a definite 
policy line is defined for the firm, and the 
nature of the firm’s long-run behavior can 
be predicted. 


V. Allocative Efficiency under 
Labor Management 


The question of what constitutes an 
efficient pattern of resource allocation 
within a labor-managed economy is com- 
plex and can be argued at different levels.”° 
For purposes of the present discussion, 
however, it will be sufficient to accept the 
view that allocative efficiency holds when 
certain familiar marginal rules are met. 


20 See Maurice and Ferguson, pp. 23-27, and Vanek 
(1969, pp. 1010-11). 
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In other words, an equilibrium reflecting 
Pareto optimality is taken as the de- 
sideratum, and what has to be decided 
here is whether the behavior of the labor- 
managed firm is likely to be consistent with 
this idealized state. Vanek (1969, p. 1007), 
for one, argues that Pareto efficiency will 
prevail provided perfect competition rules 
and, in particular, that there is free entry 
for firms employing identical technologies. 
The conclusions of the model’ developed 
above do not support such a presumption, 
however, and the reasons why allocative 
difficulties can be expected are easily 
demonstrated. . 

The literature has shown that in the case 
of a firm operating over time subject to a 
stock-flow production function, intertem- 
poral efficiency requires only myopic vi- 
sion on the part of decision makers. Spe- 
cifically, an optimal allocation program for 
the competitive firm will result if, at each 
cross-section of time, resources are em- 
ployed in such way as to equate the mar- 
ginal rate of substitution between any pair 
of inputs (@K,/dL,) with the ratio of their 
effective prices (rental rates) in that 
period. Then, considering the simplest 
possible situation where the initially given 
product and factor prices are expected to 
hold unchanged to the planning horizon, it 
is clear that the firm’s allocation pattern 
reduces to one that is frozen over time; 
each period, the unchanged price of a fac- 
tor equals the value of its marginal prod- 
uct, and input flows must be the same in 
all periods through T. Under the latter 
conditions, it might be thought that the 
labor-managed firm could. reach the ideal, 
or Pareto optimal, level of capital stock 
without difficulty if only the equilibrium 
rate of interest in the economy were 
known. That is, knowing the interest rate, 
the firm could in theory follow a standard 
decision rule and continue to add to its 


21 See Agnar Sandmo, pp. 1336-42, 
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initial capital stock up to the point where 
the marginal return to capital invested in 
the firm was equal to the equilibrium in- 
terest charge. But, actually, the labor- 
managed firm will not act sa as to attain 
this ideal position. In general, the institu- 
tional structure militates against the possi- 
bility of the firm achieving an optimal 
capital stock. 

One obvious trouble arises from the fact 
that the equilibrium rate of interest is not 
known. In a labor-managed socialist sys- 
tem, there is no free capital market and 
hence no practical way of establishing an 
unambiguous measure of the general op- 
portunity cost of capital. This situation 
poses a serious problem for efficient alloca- 
tion. Nevertheless, in order to place the 
labor-managed system in the best possible 
light, let us assume away the obstacle and 
accept the fiction that the equilibrium rate 
of interest (s) is known and és equal to the 
rate paid on savings at the state banks. As 
explained earlier, the firm’s decision mak- 
ers have a choice between investment in 
savings deposits and investment in the 
firm, i.e., between owned and nonowned 
assets. What has to be emphasized, how- 
ever, is that the property rights arrange- 
ments in existence strongly a-fect the rela- 
tive attractiveness of these two types of 
assets. And relative attractiveness is im- 
portant, of course, because the decision 
taken on the type and amount of assets to 
be acquired exerts a direct effect on the 
input-output behavior of the firm over 
time. 

Nonowned assets have lesser appeal 
than fully owned savings deposits for the 
simple reason that the prcperty rights 
workers possess in nonowned physical 
capital are limited to usus fructus. In prac- 
tical terms, this condition means that the 
firm has lesser incentive for capital ac- 
cumulation than is desirable from a social 
point of view. From society’s standpoint, 
the marginal return on an increment of 
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capital added to the firm is given by the 
relation: 


ar" I) or’ 
24 —— = r 
(24) va + 


where 7’ is the average rate of return on 
capital (18) uncorrected for workers’ prop- 
erty rights. Efficient allocation requires 
that the uncorrected marginal return (m’) 
be equal to the rate of interest (s) at equi- 
librium. But, as has been shown in Section 
IV, decision -makers at the level of the 
firm are motivated to invest in nonowned 
assets only when the corrected marginal 

return (m) is greater than or equal to the 
interest rate (s). Obviously, the divergence 
between the needs of society and the needs 
of the firm must lead to difficulties. 

If Case (i) holds and the corrected mar- 
ginal return m is always less than s, the 
‘firm’s workers will commit all of their 
voluntary savings to owned assets. Self- 
financed investment will be zero and the 
firm will operate in accordance with the 
input plan described in (23). This choice, 
however, is consistent with a misallocation 
of resources because m’ can be greater than 

<- s even though m is less than s. In other 
words, it is possible for socially desirable 


iS Ninvestment in the firm to be neglected 


despite the fact that the true return on 
capital is greater than its opportunity 
cost (m >s). The fundamental reason for 
the problem is revealed by equation (19). 
The average rate of return 7’ must be 
greater than the corrected rate r for every 
level of J, as long as the planning horizon 
T is finite. What represents a perpetual in- 
come stream from the standpoint of so- 
ciety (r’I, per period) is seen as a finite 
stream (to T) by the collective and thus 
r’ >r. Of course, the distinction between 
the two marginal returns follows mutatis 
mutandis, and m’ is always greater than m. 
It is also clear that the extent of the differ- 
ence between m and m (for any I) be- 
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comes larger as the collective’s planning 
horizon T is shortened. 

Positive self-financed investment to in- . 
crease the firm’s capital stock is feasible. 
provided m>s. The precise outcome here 
will be given by the solution values of sys- 
tem (13) and (22). While such investment 
in the firm may be desirable, it remains 
true that the condition m> s precludes allo- 
cative efficiency. Pareto efficiency requires 
that investment be carried to the point 
where m =s; but there is no chance for 
such a result to occur through worker in-. 
vestment in the firm. At best, Case (iii) 
holds and the firm’s equilibrium will be 
reached where m=s. However, since 
m >m, it follows that m’>s and the 
process of self-financed capital accumula- 
tion must always be relatively restricted. If 
the firm does not commence its operations 
with the optimal capital stock, the optimal 
stock will not be reached, 

Is there any escape from the difficulty 
just noted? It can be argued, of course, 
that the rate of interest offered on savings 
deposits does not have to be set at s. Indi- 
vidual savers could be confronted with a 
much lower rate (say, so) than the equi- 
librium rate of interest—even though this 
policy (so<s) might tend to reduce the 
volume of savings deposits. In any event, 
when a low-value is established for so, and 
when the collective has a sufficiently long 
planning horizon so that the difference 
between m’ and m is relatively small at 
each level of Z}, the possibility exists for 
resolving the conflict between the objec- 
tives of society and the firm. The separate 
conditions m=s) and m'=s may be met 
simultaneously. The collective can find it 
advantageous to invest in nonowned as- 
sets up to the point where m= so; but given 
the right parameters optimal capital ac- 
cumulation will also take place because - 
m =s when m=So. _ 

In a system where m’>m and s>5o, 
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manipulation of the sọ value can be useful. 
There is, however, no assurance that the 
planning horizon chosen by the firm’s de- 
cision makers will always be long enough 
to permit a sufficient reduction of Sọ and 
the possibility of m =s while m= so. More- 
over, self-financed investment can easily 
be zero despite a low value for so and a 
favorable value for T because other pa- 
rameters are involved in the determination 
of investment policy. Ultimately, the 
firm’s decision makers are concerned with 
the effect of investment on the utility in- 
dex (4). This implies that nonpecuniary as 
well as pecuniary considerations affect the 
firm’s choice of inputs. Thus, in so far as 
investment is tied to expansion of the labor 
force, the decision makers may anticipate 
political and environmental difficulties and 
vote to reject even those capital projects 
promising substantial pecuniary returns. 

A striking feature of the labor-managed 
system is the restricted range of invest- 
ment alternatives it allows the workers. 
Investment in education and training 
aside, an individual can choose to accumu- 
late savings deposits, or to invest in his 
firm, or to do both simultaneously. This 
arrangement is unsatisfactory, however, 
because it means that the allocation of 
capital has to take place subject to inade- 
quate information about other alternatives 
in the economy. Just as there can be too 
little investment by the firm, there can be 
too much if the bank rate so is set signifi- 
cantly below the equilibrium rate of inter- 
est s. That is, at the level of investment F, 
where m= So m can be less than s; and the 
result is that the volume of self-financed 
investment in the firm will then be too 
large. Inefficient allocation occurs here be- 
cause the firm’s decision makers are not 
aware of the true value of s and, in any 
case, they are guided by the relative mag- 
nitudes of sp and m. 

In general, as long as the corrected mar- 
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ginal return on capital is greater than or 
equal to the established interest rate 
(m>5»), the investment solution will be 
made on the basis of the collective’s sub- 
jective estimates of costs and benefits. The 
first-order conditions emerging from the 
solution of model (13) and (22) will decide 
the outcome independently of circum- 
stances in the rest of the system. For exam- 
ple, assuming the collective’s propensity to 
save is small, Case (ii) is likely to appear 
and the latter indicates that not even the 
equilibrium m= sy will be reached, to say 
nothing of m’=s. As far as the firm is con- 
cerned, then, the realization of an optimal 
capital stock is merely a possibility, a re- 
sult that can come about only under very 
special conditions. At any moment of time, 
the labor-managed firm is controlled by 
particular individuals having the power to 
shape the firm’s investment, employment, 
and output policies to suit their own spe- 
cialized objectives. If the decision makers 
are rational and truly free to seek their own 
interests, it seems highly iniprobable that 
they will behave in the manner suggested 
by the simple wage maximization hy- 
pothesis.” In what is likely to be the 
typical situation, the firm’s planning hori- 
zon will be relatively short, the wage rate 
will not be maximized each period, and 
factor allocation will not conform to the 
requirements for Pareto optimality.” 

As explained, the original majority de- 
termining the firm’s policy will normally 
find it desirable to limit the input of capital 
te levels below those required by orthodox 


22 See Ward and Vanek (1970). 

3 Note that the firm’s initial conditions exert a sig- 
nificant influence on the nature and extent of the pro- 
ductive adjustments the collective will ultimately make. 
Ceteris paribus, the initial capital-labor ratio (K/L) 
determines the marginal productivity of capital ang 
affects the incentives for subsequent self-financed in- 
vestment. Similarly, the initially given political struc- 
ture within the firm influences L and decides how far 
the original majority will be willing to proceed with the 
hiring of new employees. 
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marginal productivity considerations. But 
deliberate restriction of the firm’s labor 
input is also to be expected. Because of the 
pressure of internal politics and concern 
for the firm’s environment, there will be 
reluctance on the part of the original ma- 
jority to increase the labor force. A simple 
illustration can be used to explain the fac- 
tors affecting employment policy. Assume 
that the firm’s production function is ho- 
mogeneous of degree one and that the 
initial capital-labor ratio (K1/Z,) is larger 
than the equilibrium ratio required to 
maximize the wage per worker in the first 
period. Under these conditions, the em- 
ployment of additional labor could raise 
the prevailing wage rate step by step until 
the maximum wage (wt) was reached. But 
from the standpoint of the original ma- 
jority, the desirability of greater employ- 
ment cannot be judged on the basis of pro- 
ductivity alone. As the first-order condi- 
tions (16) indicate, increased labor reduces 
utility via the effect on the X variables, 
and influences subjective costs in so far as 
the employment constraint £ becomes 
binding. Thus, employment may not be 
carried as far as the usual marginal logic 
(P:0q:/0L1= wt) would demand. Such re- 
strictive behavior is quite rational from 
the standpoint of the decision makers, but 
its consequences for efficient resource allo- 
cation are predictably bad.*# 

It may seem anomalous that rational 
individuals would deliberately choose to 
operate with factor combinations that 
promise lesser output per worker rather 
than with alternatives having greater pro- 
ductivity. But as emphasized throughout 
the analysis, the choices made by the 
initial majority of the collective are per- 


. 7 Jt can be noted here that the problems of allocative 
inefiiciency remain to plague the firm whether or not 
the firm is able to draw upon bank credit or other ex- 
ternal capital funds. See the author and Pejovich (1973, 
pp. 280-86) and the author (1974). 
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fectly understandable when the role of ap- 
propriability is recognized. The rewards 
that are meaningful to these workers are 
the pecuniary and nonpecuniary returns 
that they can actually capture during their 
period of tenure with the firm. Having 
neither permanent nor transferable claims 
on the assets of the labor-managed firm, 
decision makers operate with relatively 
short planning horizons and view economic 
choices in a somewhat distorted perspec- , 
tive. Policies that increase the wealth of 
the firm over some stretch of time, but do 
not improve the appropriable real incomes 
oi the decision makers during this same 
period, are not likely to be considered de- 
sirable, and will tend to be rejected. Given 
these fundamental characteristics, the ulti- 
mate conclusion on the labor-managed 
firm is clear. Whatever its contribution to 
industrial democracy, it is not an inher- 
ently efficient economic organization. 


REFERENCES 
K. J. Arrow and A. C. Enthoven, ‘“Quasi- 
Concave Programming,” Econometrica, 


Oct. 1961, 29, 779-800. 

A. B. Atkinson, “Worker Management and 
the Modern Industrial Enterprise,” Quart. 
J. Econ., Aug. 1973, 87, 375-92. 

A. Bergson, “Market Socialism Revisited,” 
J. Polit. Econ., Oct. 1967, 75, 432-42. 

E. Domar, “The Soviet Collective Farm as a 
Producer Cooperative,” Amer, Econ, Rev., 
Sept. 1966, 56, 734-87. 

E. G. Furubotn, “Toward A Dynamic Model 
of the Yugoslav Firm,” Can. J. Econ., May 
1971, 4, 182-97, : 

» “Bank Credit and the Labor-Man- 

aged Firm: The Yugoslav Case,” in his and 

S. Pejovich, eds., The Economics of 

Property Rights, Cambridge, Mass. 1974. 

and S. Pejovich, “Property Rights 

and the Behavior of the Firm in a So- 
cialist State: The Example of Yugoslavia,” 

Zeit. fiir Nationalékon., Band 30, Heft 3-4, 

1970, 431-54. 








VOL. 66 NO. 1 








and , “The Formation and 

Distribution of Net Product and the Be- 

havior of the Yugoslav Firm,” Jakrbuch 

der Wirtschaft Osteuropas, Band 3, 1972, 

265-87. ; 

and » “Property Rights, Eco- 
nomic Decentralization, and the Evolution 
of. the Yugoslav Firm, 1965-1972,” J. Law 
Econ., Oct. 1973, 16, 275-302. 

B. Horvat, “Yugoslav Economic Policy in the 
Post-War Period: Problems, Ideas, . Insti- 
tutional Developments,” Amer. Econ. Rev., 
June 1971, Supp., 67, 69-169. 

S. C. Maurice and C. E. Ferguson, “Factor 
Usage by a Labor-Managed Firm in a 
Socialist Economy,” Economica, Feb. 1972, 
39, 18-31. 

R. Radner, Notes on the Theory oj Economic 








FURUBOTN: LABOR-MANAGED FIRM l 123 


Planning, Athens 1963. 

B. Roberts and D. Schulze, Modern Mathe- 
matics and Economic Analysis, New. York 
1973. 

A. Sandmo, “Investment and the Rate of In- 
terest,” J. Polit, Econ., Nov./Dec. 1971, 
79, 1335-45. 

G. Tullock, “The General Irrelevance of the 
General Impossibility Theorem,” Quart. J. 
Econ., May 1967, 81, 256-70. 

J. Vanek, “Decentralization Under Workers’ 
Management: A Theoretical Appraisal,” 
Amer. Econ, Rev., Dec. 1969, 59, 1006-14. 

» The General Theory of Labor-Man- 
aged Market Economies, Ithaca 1970. 

B. Ward, “The Firm in Illyria: Market 
Syndicalism,’ Amer. Econ, Rev., Sept. 
1958, 48, 566-89. 





- further assumed that rr, = 


Inflationary Expectations: Their Formation. 
and Interest Rate Effects 


By KAJAL LAHIRI* 


In estimating the. effects of inflationary 
expectations on nominal interest rates, dis- 


tributed lags on past prices have generally 


been used as observable proxies for the 
supposedly unobservable price change ex- 
pectations.. Thus, Irving Fisher’s famous 
explanation of -the Gibson paradox is ex- 
pressed in terms of two hypothesized rela- 
tionships: 


>86 
tn = rr + pe 
= Do wifi 
i 


The first equation states that the nominal 
interest rate (rm) for a particular asset 
with returns fixed in money terms is equal 
. to the real rate of interest (rr,) plus the 
anticipated rate of inflation ($f. He 
= p+ u, where p is 
the long-run real equilibrium rate of inter- 
est and where m is a random error term. 
Since equation (2) was used as a proxy for 
pf in equation (1) the reduced form be- 
comes 


(3) 


(1) 
(2) 


Th, = p+ > Wipri F ue 
i 


and the whole problem finally boils down 
to that of finding out. a particular lag 
structure which best explains the interest 
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rate variations. Robert Gordon followed 
exactly. the. same approach to develop, an 
independent measure of price expectations 
which was used for estimating wage-price _ 
equations. 

It should bé pointed out that the dis- ; 
tributed.lag coefficients of equation (2) can’: 
only be recovered from the reduced: form - 
estimates if the coefficient of price expecta- 
tions in the interest rate- equation is as-` 
sumed to be unity; or some other assump- 
tion is made on w,. As Williarn Gibson has 
pointed out, there are important théoréti- 
cal and empirical studies which “suggest 
that the nominal rate of interest may not 
fully adjust to changes in price expecta- 
tions. Thus, equation (1) should be modi- 
fied as 


(4) 7M, = a ree + tte 


and ideally 6 should be subject to usual 
statistical tests. In the context of equation 
(3) another assumption which: identifies 
the parameter 8 and which seems to be 
implicit in a number of studies is that w; 
sums to one. This restriction means that 
eventually people will catch on and fully’ 
anticipate inflation. It is certainly reason- 
able to expect that a sustained constant © 
inflation sooner or latet would be fully an- 
ticipated; but this consideration is of very 
little use in producing a reasonable restric- 
tion to impose on w: for the purpose of: 


` 


. empirical estimation because during the 
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periods used in estimation, inflation was 
never so sustained (see Thomas Sargent). 
Another problem assọciated with the. dis- 
tributed lag prozy. is that it is modelled in 
a deterministic form which may be quite 
restrictive in diverse periods. More prop- 
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E a expectations should be modelled with 
` an error: 


(5) ph = a wifi + Nt 


Unfortunately modelling expectations sto- 
chastically results in a reduced form in 
which the explanatory variables are corre- 
lated with the composite error term. Hence 
’ ordinary -least squares would give incon- 
- sistent éstimates. 
`” To overcome these difficulties Gibson 
“and D. H: Pyle used the Livingston survey 
data (from Philadelphia Bulletin; for more 
information, see Gibson) on Brice expecta- 
tions to test the Fisher effect. In some in- 
stances they found the value of 8 to be far 
below unity. Stephen Turnovsky and 
Michael Wachter had noted in the context 
of their study of the Phillips curve that the 
_ coefficient might have Been seriously un- 
derestimated due to the presence of some 
errors in the measurement of the variable. 
Gibson and Pyle, too, pointed out the 
same. i 
Turnovsky used the same data to study 
the lag structure of past prices that best 
explains the data on, price expectations. 
` The purpose of the present paper is to esti- 
` mate the following structural model: 


(6) e= btn 
(7) rm, = a + bbe + Un 
(8) l $i Si 2 Wifi—i + ust 
> - ` iil 
where pf= observed price expectations 


{= unobservable price expectation 
variable 
fr=actual rate of change in prices 
and U, uz, u3 are random error terms 


Apart from testing Fisher’s two hypotheses 
independently and in a unified framework, 
the model would take into account one of 
the simplest types of errors that might 
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have blurred the observed price expecta- 
tion variable. In the process we also get 
much more precise estimates of the lag 
structure than those obtained by Turnov- 
sky (1970). 

In two recent papers Jacob Frenkel 
(1975a,b) has presented a theory of the 
formation of short-term expectations which 
combines both regressive and adaptive ele- 
ments. I have tested the hypothesis against 
the available data and incorporated it in 
the above structural model. 

The plan of this paper is as follows: Sec- 
tion I contains some statistical prelimi- 
naries and some notes on the formation of 
expectations. Section II analyzes the re- 
sults and Section III discusses a possible 
break in the structural relations around 
1960. Finally, concluding remarks are 
given in Section IV. 


I, Data and the Formation 
of Expectations 

From Livingston’s survey two series of 
expected prices can be obtained—one from 
six months ahead (short term) and the 
other from twelve months ahead (long 
term) predictions of the price level. Since 
both Gibson and Pyle found the coeffi- 
cients of the 6-month price expectations to 
be particularly low, this study has been 
restricted to the estimation of Fisher effect 
with short-term price expectations only. 
Data on market yields on 6-month bills 
were not available prior to 1959; hence 
yields on 3-month bills were used for the 
period 1952-70. The 6-month yield ob- 
servations are monthly averages for June 
and December. 

The basic time interval is one quarter. 
The following notations are used: 


p(t) = expected percentage price change 

at time t for the next six months 

pi(t) = expected percentage price change 

at time t for the next twelve 
months 

pi=actual percentage price change 
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for quarter immediately pre- 
ceding time t 
fr=actual percentage price change 
for the six months immediately 
preceding time t 
=3( d+ #1) 
All quantities are expressed as annual rates 
and past price changes are based on the 
‘Consumer Price Index. 

Turnovsky tested three expectation hy- 
potheses: unrestricted distributed lag, 
adaptive, and extrapolative. For the short- 
term expectations the equations are: 


(9) pe s(t) = 3 Wipt—i 


i=0 


(10) palt) = wo + wipe(t — 2) + wps 
(11) pelt) = wo + wipe + wal pe — fia) 


The coefficient w-+w,=1 and w=0 in 
equation (10) would give the original ver- 
sion of adaptive expectations. On the 
other hand, the original version of extrapo- 
lative hypothesis stipulated wo=0 and 
w=1 in equation (11). The coefficient 
w<1 in (10) implies expectations to be 
regressive. 

Frenkel (1975a,b) has developed a uni- 
fied theory of the formation of expectations 
which tries to explain the impact of money 
supply on nominal interest rates in the 
short run as well as in the intermediate and 
the long run. Specifically he hypothesized 
that short-term expectations are influ- 
enced by two factors: (i) a regressive ele- 
ment, which is determined by the discrep- 
ancy between the actual rate of inflation 
p, and an average long-term expected rate; 
and (ii) the usual adaptive element which 
is determined by the discrepancy between 
Ż:ı and the expected short-term rate. 

Frenkel gives a numerical example to 
explain the first element: consider a steady 
state in which all expectations are real- 
ized, and the actual and expected rates of 
inflation are 10 percent per unit of time. 
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Now, consider a.sudden jump in the rate of 
inflation to 15 percent per unit of time. 
Since individuals believe on the-basis of 
past history that the average normal rate . 
of inflation is 10 percent, they will expect 
the rate of inflation for the next unit of 
time to be below 10 percent, say, 5 percent, 
so as to average out to the normal mean 
rate of 10 percent and thus to conform 
with their expectations on future price 
level. They might, in addition, revise their 
expected path of prices and thus their 
average long-term expectation slightly up- 
wards, in which case they will expect the 
rate of inflation for the immediate next 
period to be above 3 percent but still be- 
low 10 percent. Regarding the second ele- 
ment, it is assumed that whenever the 
actual rate of inflation exceeds the ex- 
pected. short-term rate, individuals will 
revise their short-term expectations up- 
wards by some constant multiple of the 
discrepancy. 

To test the above hypothesis we esti- 
mated equations of the following form: 


(12) pelt) = we + wipia(t) + wope(t — 2) 
+wp l 


The coefficient w gives the coefficient cor- 
responding to the regressive element and 
(1—w.) would give the coefficient corre- 
sponding to the adaptive element. Thus 
Frenkel’s hypothesis can be tested by in- 
troducing long-term expectations as an 
additional variable in the adaptive hy- 
pothesis given in equation (10). 


II. The Results 


Ordinary least squares regression of rm 
on f%(t) for the period 1952-70 produced 
the following results: 


rn, = 2.347 + 0.5866 (t) 
(182) (063) 


D-W = 1.449 - Re =0.702_ 
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TABLE 1—ORDINARY LEAST Squares TO EXPLAIN 
i THE FORMATION OF EXPECTATIONS 
1952-70 








. Expectations R DW 





Weighted Expectations: 
PE (t)= .251pt.102bia t.54 bta . 587 
(361) (389)  (.195) 
Adaptive Expectations: 
pë (t) = 426f,-+.534p¢ (t —2) .580 
(145) (164) 
Extrapolative Expectations: 
pë (t)== —.494-+1,011p,—.568(pt—fe 2) ..555 
(419) (148)  (.183) 
Frenkel’s Hypothesis: - 
PÈC =. 786 p}2(t) + .046p,+.535p6 (t—2) .668 
(251) (177) (.145) 


1.018 


1.989 


1.354 


1.962 





Note: Standard errors are in parentheses; R? is adjusted 
R?, and D-W is the Durbin-Watson statistic, 


Regression results of the four hypotheses 
to explain the formation of expectations 
are given in Table 1. The results are very 
similar to those obtained by Turnovsky 
though in this case the unrestricted dis- 
tributed lag model is slightly better than 
the adaptive and the extrapolative models 
on the R? criterion. In almost all the cases 
the constants were found to be insignifi- 
cant and were accordingly dropped. Since 
the coefficient of f, in the extrapolative 
case and the sum of the coefficients of $s 
and #,(t—2) in the adaptive case were 
very close to unity, the original versions of 
these models were found to be successful 
in explaining the data. Apart from that, a 
negative coefficient value for (fs— 1-2) 
suggests strong regressivity. The introduc- 
tion of fi, in equation (12) was found to be 


a very significant additional variable. The © 


R? was significantly higher and the value 
of D-W statistic was very close to 2. If 
ph(t) can roughly be assumed to represent 
the (long-term) expected average rate of 
inflation, then the significance of the co- 
efficient for p%,(t) implies regressivity cor- 
responding to longer-term expectations. 
The coefficient of the lagged short-term 
expectation retained the same value as in 
the pure adaptive model. The low value 
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for the coefficient of $, is only expected 
since it really measures the difference be- 
tween the coefficients corresponding to 
short-term and long-term adjustments. 
Thus, it seems that Frenkel’s (1975a,b) 
hypothesis best explains the observed data 
on price expectations. 

The reduced form of the structural 
model (6)-(8) is 


k 
(13) pelt) E 2 Wepre F Ur, F Ust 
k=l 


k 
(14) rm = a+ BD) wepr1+ Un + Buse 


k=l 


This can also be written in the following 
alternative structural form: 


(15) pelt) 


I 


k 
2 Wepre F Un + Us 
k=l 


i 


(16) rm = a+ BPs (t) + uo, — Bun 


Let tit tist =v and 4o4— btts = Vee. Gibson 
and Pyle estimated the equation (16) by 
ordinary least squares (OLS) where pf(t) 
is really endogenous. Turnovsky estimated 
equations of the form (15). Though mea- 
surement error in the dependent variable 
does not lead to any bias in OLS estimates, 
the presence of the composite disturbance 
term vu may unnecessarily produce large 
standard errors of estimates. This would 


TABLE 2—Two-Stace Least SQUARES ESTIMATES 
OF THE INTEREST RATE EQUATION 











Expectations 
Hypotheses Estimates R 
Weighted: rm=1.598-+.906f8(t) -778 
(.217) (.075) 
Adaptive: rny== 2.044+ . 7656 (t) 729 
(205) (.080) 
Extrapolative: rn 1.9768-+- . 79696 (t) 7152 
(.238) (.096) 
Frenkel’s: rny= 2.077-+-.723 6 (t) 704 


(. 262) (.080) 





2 This is an estimate of a+fwo. 
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TABLE 3—THREE-STAGE Least SQUARES ESTIMATES OF THE STRUCTURAL PARAMETERS? 











1952-70 
Expectations Hypotheses Wo? wt We We x 8 
Weighted — .482  —.038 .442 1.638 .892 
(.207) (.221) (.116) (.149) (.056) 
Adaptive — .487 .469 .771 
(.112) (122) (.058) 
Extrapolative — .510 1.018 — 558 1.984 =, 791 
(.367)  (.119) (.126) (.193)  (.052) 
Frenkel’s — 510 —.558 509 723 
(.207) (.126) (.122) (.062) 





2 Standard errors are in parentheses. 


b The constant term wo was estimated only in the extrapolative case; in other cases 
constants were found to be insignificant and were accordingly dropped. 


c This is an estimate of a+ fw. 


particularly be the case if #:-: are corre- 
lated. 

To obtain consistent estimates of a and 
B, the two-stage least squares (2SLS) pro- 
cedure was used. The results are given in 
Table 2 where it is found that the esti- 
mated value of 8 has increased from .586 
to as high as .906 in some cases. As ex- 
pected, some loss in efficiency is noticeable 
since the standard errors have increased 
uniformly. Since a consistent estimate of. 
of the variance-covariance matrix of re- 
siduals showed rather high negative value 
for the covariance term, I computed the 
“full information” estimates. These are 
reported in Table 3. 

The standard errors for all the coeffi- 
cients have decreased considerably. The 
_three-stage least squares (35S) estimates 
‘of 8, though on the average little less than 
the corresponding 2SLS estimates, were 
appreciably higher than the OLS esti- 
mates. By comparing Tables 1 and 3, it 
can be seen that much more precise esti- 
mates of the lag structures in the forma- 
tion of price expectations have been 
obtained.! 

1 Since with twelve-month ahead predictions the esti- 
mated Fisher effects were quite sensible, I did not intro- 
duce any possible error in pfg. Also, I assumed that the 
decision makers respond according to p§(t— 2) directly. 
In short, I did not introduce possible errors in the vari- 


ables pf (t— 2) and Piatt) in equations (14) and (16), © 
respectively. 


It may be noted that Gordon’s approach 
to develop an independent measure of the 
lag structure was to estimate equation (14) 
of the reduced form and to pick up the 
estimated coefficients of the lagged prices. 
By OLS we obtain the following estimate 
of equation (14). 


rm = 1.562 + 467p, — 049b, 1 + 4006p.» 
(.202) (187) (.198) (103 


Since the var(t#.+ bus) was 0.56, which is 
far less than var(um+us), (which is 2.22), 
and since the true value of 8 is very close 
to unity, the lag structure developed in 
this way is much more precise than that 
obtained from equation (13). These esti- 
mates are strikingly similar to those ob- 
tained by 3SZS, 

The estimates of error variances of the 
original structural model (6)—(8) are given 
in Table 4. Given the estimates of. var(v), 


TABLE 4—EsTIMATES OF THE ERROR VARIANCES 
OF THE STRUCTURAL MODEL 











1952-70 
Expectations Vim) V (u) Vs) 
` Weighted — 1.561 032 656 
Adaptive 1.393 .166 - 871 
Extrapolative 1.435 082 897 
Frenkel’s 1.152 .304 704 





a Under additional assumption that cov(w:, #;)=0, 
4,j=1, 2,3; ij. 
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var(v), and cov(, v2), one can recover only 
three second-order moments of the struc- 
tural disturbances (a, tts, us). The three 
variances viz. var(u), var(u:), and var(us) 
have been estimated under additional as- 
sumptions that cov(u;, uj)=0 for 1+], 
i, j7,=1, 2, 3. Though there is no way to 
test these assumptions, there is some in- 
direct evidence which suggests that the 
assumptions may be roughly true. Note 
that the assumptions 
cov (ui, t) = 0 i, j = 1,2,3, ij 

would imply the following three inde- 
pendent restrictions: 


(17) var (o) = Ela] = o1 Fes 
(18) var (w) = Elva(t)] = o2 + for 
(19) cov (o, v2) = Efalt), v2(t)] = — Bor 


Thus, cov(v, %2) must have a sign opposite 
to that of 8. Since in our case 6 is always 
positive, equation (19) implies that cov(n, 
%) assumes negative values. This, then, 
would give a positive oj. Similarly, given 
that coż and a} are positive quantities we 
get two additional restrictions. In all the 
_ experiments these restrictions were always 
satisfied. In addition, the reduced form 
covariance §; var(us) was always positive. 

To the extent we can rely on these esti- 
mates, the calculations suggest that var(u) 
is quite large, followed by the disturbance 
term in the expectation formation equa- 
tion. In all the cases the error variance of 


the interest rate equation was found to be 


quite low. 


III. Structural Change Around 1960 


The structural model (6)-(8) is particu- 
larly suitable for an analysis of possible 
changes in one or more of the structural 
relations. William Yohe and Denis Kar- 
nosky when relating nominal interest rates 
to distributed lag of past prices found 
enough evidence to support a break in the 


LAHIRI: INFLATIONARY EXPECTATIONS 129 


sample around 1960. They attributed the 
break to a shift in the interest rate equa- 
tion. But, as Gibson has pointed out, there 
is also the other possibility that the shift 
had occurred in the formation of price 
expectations equation. In fact, the latter 
possibility has been supported by the ex- 
periments reported by Turnovsky. 

Gibson found a break in the context of 
the equation (16); Turnovsky found the 
same in the contxt of equation (15). But it 
is interesting to note that the observed 
break may be due to a break in relation 
(6). Also, if the reduced form relation (14) 
does not show any break in the sample, 
then this finding should suggest that the 
shifts in relation (15) and (16) are due to 
shift in the relation (6), and not due to 
shifts in relations (7) and (8). I tested the 
propositions with the help of all the four 
expectations-formation hypotheses (9)- 
(12). When “extrapolative’ and “dis- 
tributed-lag” hypotheses were used, the 
Chow tests for stability of the coefficients 
were resoundingly rejected against the al- 
ternative that there was a break by the 
end of 1959. However, with “adaptive ex- 
pectations,” the equality of regressions 
hypothesis was accepted at both the 1 and 
5 percent level of significance, while with 
Frenkel’s hypothesis it was accepted only 


at 1 percent level. Thus, it seems that the 


adaptive expectations hypothesis is quite 
successful in explaining the reduced form 
interest rate equation (14) for the whole 
period, 1952-70. 

It may seem that with the help of the 
adaptive expectations hypothesis the ob- 
served breaks in equations (15) and (16) 
can be explained by a break in the equa- 
tion (6). To test a simple proposition that 
there was a parallel shift in the relation 
(6) after 1960, I estimated the whole 
model (6)-(8) after introducing a (0-1) 
dummy variable in equation (6). The co- 
efficients appeared with right signs and 
the value of 6 was 0.944. But the improve- 
ment in the fit on R? criterion was only 
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marginal; it was apparent that the intro- 
duction of the dummy variable was not 
adequate to explain the shift in equa- 
tion (6). 

With extrapolative and distributed-lag 
hypotheses, there is of course the real 
possibility that the break occurred in both 
the relations (7) and (8) around 1960. Ac- 
cordingly, we estimated the model with all 
the four hypotheses on the formation of 
expectations for the periods 1952-59 and 
1960-70 separately.? The estimates were 
very similar to those obtained by Gibson 
(1972) and Turnovsky (1970); and sup- 
port the hypothesis that after 1960 people 
have become more conscious in forming 
their price expectations and relating them 
to nominal interest rates. 


IV. Conclusions 


Without being unduly repetitive, I will 
close by indicating briefly what I believe 
to be the main conclusions that can be 
drawn from the material presented. 


A 


To avoid certain problems associated 
with the use of a deterministic distributed 
lag function of past prices as an observable 
proxy for inflationary expectations, Gibson 
and Pyle used some survey data on price 
expectations. To substantiate the specula- 
tion that the data may contain errors, I 
proposed an Unobservable Variable Model 
which accommodates not only some errors 
in measurement but also the presence of 
stochastic error term in the distributed lag 
function determining the unobservable 
variable. Evidence was found that the 
data on short-term expectations contain 
substantial error in measurement. This 
explains why both Gibson and Pyle ob- 


2 While estimating the model for the subperiod 1960- 
70, I also used the 6-month Treasury Bill rates in place 
of 3-month rates. The results were not found to be sig- 
nificantly different. 
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tained such low values for the coefficient 
corresponding to the price speculations 
variable in the Fisher equation. 


B 


The evidence that observed price ex- 
pectations data contain errors does not 
render them unusable. Occasional abrupt 
changes in price expectations can best be 
“tracked” by such data. The unobservable 
variable model, by a judicious use of both 
the observed price expectations data and 
the distributed lag proxy, produces many 
precise and sensible estimates of all the 
structural parameters. 


C 


Turnovsky used the same data to test 
three hypotheses on the formation of price 
expectations in terms of past prices. In the 
context of my structural model more pre- 
cise estimation of individual parameters 
were possible. : 


D 


Frenkel (1975a,b) has proposed a unified 
theory on the formation of short-term ex- 
pectations which is supposed to be con- 
sistent with the empirical evidence on the 
effects of monetary expansion in the short 
run as well as in the intermediate and long 
run. It is alleged that Cagan’s model of in- 
flationary process does not explain the 
transitory period between two long-run 
equilibrium situations. In Frenkel’s formu- 
lation, short-term expectations are deter- 
mined by both regressive and adaptive ele- 


‘ments. We found that the hypothesis 


explains the available data better than the 
other three hypotheses considered by 
Turnovsky. The short-term expectations 
alone explain more than 70 percent of the 
variations in the nominal interest rate. 
Though some effects of price expectations 
on real rate can never be overemphasized, 
I did not pursue that point in this paper. 
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E 


My calculations support earlier findings 
by Gibson and Turnovsky that both the 
interest rate equation and the expectations 
formation equation had a structural break 
around 1960. Yohe and Karnosky found 
the same in the context of their regressions 
of nominal interest rates on distributed 
lag of past prices. However, when I used 
the adaptive expectations hypothesis, the 
Chow test of equality of regressions did 
not support a break in the reduced form 
interest rate equation. 


REFERENCES 

P. D. Cagan, “The Monetary Dynamics of 
Hyperinflation, ” in M. Friedman, ed., 
Studies in the Quantity Theory of M oney, 
Chicago 1956. 

I. Fisher, The EIN of Interest, New York 
1930. 

J. A. Frenkel, (1975a) “Inflation and the 
Formation of Expectations,” J. Monetary 
Econ., Oct. 1975, 1, 403-22. 

» (1975b) “Inflationary Expectations 

and Some Dynamic Aspects of the Welfare 

Cost,” in M. Parkin and G. Zis, eds., In- 





© LAHIRI: INFLATIONARY EXPECTATIONS 131 


flation in the World Economy, Manchester 
1975. 

W. E. Gibson, “Interest Rates and Infla- 
tionary Expectations,” Amer. Econ. Rev., 
Dec. 1972, 62, 854-65. 

R J. Gordon, “Inflation in Recession and 
Recovery,” Brookings Papers, Washington 
1971, 3, 105-58. 

K. Lahiri, “Estimation of Econometric 
Models with Unobservable Variables,” un- 
published doctoral dissertation, Univ. 
Rochester 1975. 

D. H. Pyle, “Observed Price Expectations 
and Interest Rates,” Rev. Econ. Statist., 
Aug. 1972, 54, 275-80. 

T. J. Sargent, “A Note on the ‘Acceleration- 
ist’ Controversy,” J. Money, Credit, Bank- 
ing, Aug. 1971, 3, 721-25. 

S. J. Turnovsky, “Empirical Evidence on the 
Formation of Price Expectations,” J. Amer. 
Statist. Assn., Dec. 1970, 65, 1441-54, 

and M. L. Wachter, “A Test of the 
‘Expectations Hypothesis’ Using Directly 
Observed Wage and Price Expectations,” 
Rev. Econ. Statist., Feb. 1972, 54, 47-54. 

W. P. Yohe and D. S. Karnosky, “Interest 
Rates and Price Level Changes,” Fed. Re- 
serve Bank St. Louis Rev., Dec. 1969, 51, 
19-36. 





A Model of the Supply of 
Bilateral Foreign Aid 


By LEONARD DUDLEY AND CLAUDE MONTMARQUETTE* 


Despite the attention that has been paid 
to foreign aid in recent years, there has 
been very little empirical research to ex- 
plain actual transfers of public funds be- 
tween donors and recipients. Many au- 
thors have indeed discussed the possible 
motives of donor countries! in granting 
aid, but most empirical work has been 
directed either toward estimating aid 
needs or toward assessing the impact of 
aid on recipient countries. This study ap- 
proaches the question by considering aid 
as a good which is consumed indirectly by 
the residents of the donor country. The 
supply of foreign aid is then explained by 
the demand by the donor country for the 
impact its aid has on the recipient country. 
The first step is to develop a model based 
on the utility function of decision makers 
of the donor country. This model is then 

applied to the 1970 aid commitments of 
fifteen countries belonging to the Develop- 
ment Assistance Committee of the Or- 
ganization for Economic Cooperation and 
Development (OECD). 
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17. M. D. Little and J. M. Clifford, Raymond 
Mikesell, George Abbott, Keith Griffin and John Enos, 
and Janos Horvath have all suggested several possible 
motives for giving foreign aid: political and economic 
considerations as well as the simple desire to help the 
less fortunate. 
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I. Motives for the Supply of Foreign Aid 


The question of why aid is given is not 
as easily answered as it might once have 
been. As recently as 1960, for example, the 
bilateral aid of the United States, France, 
and the United Kingdom accounted for 
over 80 percent of the total flow of bi- 
lateral and multilateral aid. One might 
have been tempted to summarize the 
reasons for this aid in two terms: cold war 
and colonialism. Ten years later, however, 
this share had fallen to about 50 percent of 
the total, as the aid of the three major 
donors stagnated while other countries 
whose political motives were perhaps less 
overt increased their aid rapidly. Here 
then is an economic phenomenon to be 
explained. 

But the analysis of foreign aid flows is 
not simply an academic exercise. The end 
results of this aid-granting process could 
scarcely be considered equitable, with a 
number of moderately prosperous de- 
veloping countries receiving 20 to 100 
times as much aid per capita in 1970 as a 
number of other extremely poor countries. 
If the equitable distribution of aid may be 
taken as an objective, then a necessary 
starting point is the explanation of the 
present complex network of bilateral aid 
flows. 

One characteristic of foreign aid flows 
which has been noted previously is what 
the OECD (p. 178) has referred to as the 
“small country effect”; that is, the marked 
tendency for small countries to receive 
more aid per capita than large countries. 
The OECD estimated that between 1960 
and 1967 the eighty-two developing coun- 
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tries it covered received $23.7 million per 
country plus an additional $1.90 for each 
resident. In attempting to explain this 
bias, the OECD pointed to the greater 
openness of small countries and their con- 
sequently greater requirements of aid for 
financing their imports. In short, the bias 
toward small countries was seen as a de- 
mand phenomenon, explained by their 
higher aid needs. 

It must be realized, however, that the 
demand side is only part of the story, and 
that actual flows must be explained by the 
interaction of the aid demand of recipient 
countries and the aid supply of donor 
countries. In an empirical context, it is by 
no means a simple matter to identify 
separately each of the two sides of the rela- 
tionship. As we explain below, the supply 
side is perhaps the easier to approach, 
since there exist data on foreign aid com- 
mitments, which are presumably relatively 
free of the influence of demand.” What we 
will try to do in this study, then, is to de- 
velop a theory of the supply of foreign aid. 
Our basic assumption is the following: 
people usually give because they expect to 
get something in return. What is given in 
return is invariably something intangible 
and difficult to quantify; otherwise the 
transfer would be called an exchange rather 
than a gift. But in practice very few trans- 
fers are unilateral. 

At an individual level there may well be 
exceptions to this generalization. There 
may indeed exist truly altruistic people 
who give anonymously and who expect in 
return neither gratitude from the recipient 
nor recognition from their fellows. In so- 
ciety as a whole, however, casual empiri- 
cism leads us to believe that such indi- 
viduals are likely to be in a minority. 
Therefore, any decision to transfer public 


? The comparison to be made is between commitment 
data and actual disbursement data, which presumably 
reflect to a much greater extent the interaction of supply 
and demand. 
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funds from one society to another will 
probably be made for motives other than 
altruism. 

What do people expect to get in return 
when they make public transfers to an- 
ather society? Various authors have sug- 
gested that foreign aid is motivated by 
political, economic, and charitable con- 
siderations.? We may perhaps summarize 
these expectations as follows: 

(i) Decision makers in the donor 
country may expect that the recipient na- 
tion will behave more favorably toward 
their country, lending its support to their 
national political interests. 

(ii) They may expect that the re- 
cipient country will confer economic bene- 
fits on their country; for example, by 
buying more of the products they export. 

(iii) They may expect some indication 
that they have had a favorable impact on 
the residents of the recipient country; per- 
haps some expression of gratitude, or sim- 
ply the evidence that the lives of these 
people have been changed by their charity. 

An important point follows: the volume 
of each of these return flows, whether 
tangible or intangible, may be supposed to 
depend in part on the original flow of 
foreign aid to the recipient. In other words 
the residents of the donor country may be 
said to consume their own aid indirectly 
through the effects it produces in the re- 
cipient country. We may, therefore, con- 
clude that the supply of foreign aid will be 
explained by the donor country’s demand 
for foreign aid impact. The next step is to 
develop a theoretical structure for the 
supply of foreign aid, suitable for econo- 
metric analysis. 


II. Two Models of the Supply 
of Foreign Aid 


In this section we shall consider two 
versions of a model of the supply of 


3 See fn. 1. 
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foreign aid. In the first version, there will 
be no administrative costs. In the second 
version, there will be positive administra- 
tive costs. 


A. Model 1: No Administrative Costs 


In this first version without administra- 
tive costs, we may think of the donor as 
simply filling out a check and mailing it to 
the beneficiary. Assume that there is only 
one good other than foreign aid. Let the 
decision makers of the donor country have 
the following utility function: 


(1) U = f(X, B) 


where H = consumption of the subjectively 
measured impact of foreign aid, treated as 
a private good,’ and X=total consump- 
tion of the other good. 

Let H be the sum of the impacts of the 
donor’s aid on m receiving countries 


m 


(2) H=} H; = D H(nm, an y) 
p -JE j= 


j=1 
where H;= subjectively measured impact 
on beneficiary j 
n;= population of beneficiary 7 
ad;=aid per capita received by 
country j 
y;= per capita GNP of country 7 


The impact on country j will be an in- 
creasing function of 7’s population and the 
per capita aid it receives, and a decreasing 


4 An alternative formulation which we have explored 
is to treat aid as a public good. In this case, the utility 
function (1) becomes that of the individual resident of 
the donor country, who consumes his share of the pri- 
vate good plus all of the public good, foreign aid im- 
pact. When incomes are unequal, the median voter de- 
cides in effect for everybody. The implication of this 
approach is that other things being equal, a larger donor 
should give less aid per capita than a smaller donor 
since the cost of the public good is shared by a greater 
number of taxpayers. However, the statistical results— 
in particular, the sensitivity of the constant term in 
equation (19) below to the donor’s population—did not 
support the’ public good hypothesis. For simplicity, 
therefore, we present the argument in its private good 
version only. 
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function of 7’s per capita GNP: 


oH eH oH 
— > 0, — > 0, — <0 
On; Ga;. Oy; 


a 


More specifically, let the impact function 
take the following form: f 
l . af aN! 
@ m=n(2) osasi o<y<1 
y; l 
The right side of (3) is essentially the rela- 
tive impact of the aid on the beneficiary’s 
economy weighted by that country’s popu- 
lation. The elasticity a is then a measure 
of the distortion in the donor’s perception 
of the impact of its aid, due to the division 
of the world’s poor into countries of differ- 
ent size (in terms of population). If a=1, 
the “impact” of aid in each country is 
weighted by that country’s population (no 
distortion); if a= 0, the impacts are simply 
added without any weighting (complete 
distortion); if 0<&<1 distortion is only 
partial. As for the elasticity y, it is an indi- 
cation of the extent of decreasing returns 
in the creation of impact. Note that if 
y=1 there are constant returns, and 
therefore no reason why the donor should 
not give all its aid to a single poor country.® 
Finally, the donor country is limited by 
its budget constraint 


(4) X+ dime; = ¥ 


j=l 
where Y=GWNP of donor. 
The maximization of U subject to equa- 


‘tions (2), (3), and (4) yields the following 


first-order condition: 





l~a 
(5) x e Yni 
fe yo 


5 It will be noted that &H;/ðy} is nonnegative; that is, 
the negative effect of an increase in income on aid im- 
pact levels off as income grows. The simplest explana- 
tion is that the charity component mentioned earlier 
rises increasingly, sharply as income falls toward the 
subsistence level. 
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where f; and f, are the first-order partial 
derivatives of U with respect to H; and X. 
Now the right side of equation (5) may be 
interpreted as the price of weighted foreign 
aid impact H; in terms of other goods fore- 
gone. But the weighted impact on re- 
cipient 7 is a perfect substitute for the 
weighted impact of aid on any other re- 
cipient. Therefore, in equilibrium the price 
of weighted impact in each recipient 
should be identical: 


1) wv —a 
(-) a; "yy ni ace k, 
Y 


where kis the marginal rate of substitution 
between aid impact and the other good. 
The amount of per capita aid that will be 
given to country j is then: 


(6) a; =Í yk ‘in 


Yq, la 
yn; 


j=1,...,m 





It should be noted that one of the char- 
acteristics of this first model is that it im- 
plies that a given donor will grant a posi- 
tive amount of aid to every country. 


B. Model 2: Positive Administrative Costs 


Consider now a somewhat more realistic 
version with positive administrative costs. 
Replace the budget constraint (4) by: 


m x+{ > am — elam) | = Y 


0<8<1 


where c is a constant. 

The second term in parentheses in equa- 
tion (7) expresses the aid program’s ad- 
ministrative costs. With 0<é<1, we are 
assuming that these costs increase with 
the amount of aid, but less than propor- 
tionally: 

Maximizing (1) subject to (2), (3), and 
(7) now yields: 


a—l —y 


(8) aj” +cny a — kyn y =0 
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To simplify the algebra assume that ô, 
the elasticity of these costs in relation to 
the amount of aid, takes on the same 
value as y, the parameter which expresses 
the decreasing returns in the creation of 
impact. In this case, the solution of (8) is: 


a—l — —1.1/ (1—y) 
(9) a; = (kyn; yy — eym ) 
The amount of aid granted will be positive 
if the expression in parentheses in equation 
(9) is positive; that is, if 


(10) n; > cy;/k 


If the scale elasticity is small compared 
to the distortion parameter (6=y <a), the 
amount of aid will be zero for populations 
smaller than 


1/(a—y) 

n = (cy;/ k) g 

and positive for larger populations. 
Moreover, the right side of equation (9) 

reaches a maximum at 


m= a[(1 — y)/(1 — ajj- 


The amount of aid per capita will thus be 
zero for populations smaller than m, will 
rise with the beneficiary’s population from 
Th to m2, and will fall thereafter. 

It should be noticed, however, that there 
are two other possibilities. Should the 
three parameters be equal (6=y=a), the ’ 
amount of aid per capita will be a constant 
(possibly zero), regardless of the bene- 
ficiary’s population. But if 6=y>a, the 
amount of aid given will be a decreasing 
function of the beneficiary’s -population, 
becoming zero for populations equal to or 
greater than m. 

The results of this section are not neces- 
sarily limited to the particular case in 
which 6=+y. Provided that the cost elas- 
ticity ô is less than a critical value, no aid 
will be granted to countries below a certain 
population. Should 6 be greater than this 
critical value no aid will be given to 
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countries with more than a certain popu- 
lation. 


C. Some Implications of the M odels 


We may summarize the implications of 
the two models with the help of Table 1 
and Figure 1. In effect, there are two de- 
cisions which must be taken. First, there is 
the decision whether or not to grant aid. 
. In model 1, this decision is always taken in 
the affirmative. In model 2, however, the 
probability that a given donor will grant 
any aid at all to country 7 may depend on 
the country’s income level and population: 


(11) Pr (a; > 0) = g(yy, 25) 


The partial derivative of g with respect to 
n; may be either positive, negative, or zero 
as shown in the preceding section. But 

condition (10) indicates that the partial 


aj 


nj 
MODEL 1:C =0 





MODEL 211}: 0-5-0 
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TABLE 1—PROBABILITY OF GRANTING AID AND EFFECT 
OF RECIPIENT’s POPULATION ON THIS PROBABILITY 
AND ON AMOUNT GRANTED? i 











Model Pr g=(a;>0) ðg/ðn; 9a;/dn;|a;>0 
Model 1 1 0 — 
Model 2 

(i)b=y<a O<g<il + + 
Gi) 6=y=a g=Q0org=1 0 0 
(iil) é=y>a  0<g<1 = _ 





è g;=per capita aid granted to country j 

j= population of recipient j 

a=elasticity of aid impact with respect to recipi- 
ent’s population 

y=elasticity of aid impact with respect to aid as 
proportion of recipient’s GNP 

é=elasticity of administrative costs with respect to 
amount of aid granted ` 


derivative with respect to the beneficiary’s 
income level is negative: 


(12) ðg/ðy; < 0 





MODEL 2 (i): dn 3 <x 


aj 


MODEL 2{iii):0 =0>2 


FIGURE 1. Errect or REcIPIENT’s POPULATION ON PER CAPITA AID GRANTED 
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Given that aid will be granted to coun- 
try j, the question is then how much to 
give. Model 1 answers this question with 
equation (6). Model 2 uses a more compli- 
cated formula given by equation (9). If 
5=y= <a, however, it may be seen that 
beyond the maximum at me, equation (9) 
approaches equation (6). We may there- 
fore use equation (6) to explain the amount 
of aid granted, if this amount is positive, 
noting that in the case of model 2 the 
amount of aid need not necessarily de- 
crease with the beneficiary’s population. 


D. Auxiliary Variables 


There are a number of factors other 
than the ratio of aid to GNP which might 
be expected to have an effect on the impact 
of foreign aid in the recipient country, as 
perceived by the donor. For example, one 
factor is the existence of previous political 
ties between the two countries. One would 
expect that where these ties exist, a given 
level of aid would have a greater political 
impact than where no ties exist. Similarly, 
one might expect the economic returns to 
the donor from a given amount of aid to be 
greater where there are already economic 
links between the two countries. Finally, 
there might be a “bandwagon effect” 
whereby the donor’s residents give a higher 
evaluation to the impact of their aid, the 
greater the aid the rest of the world gives 
to the recipient country. This effect would 
be analogous to Harvey Leibenstein’s 
bandwagon effect. 

These changes may be incorporated into 
the production function for impact, equa- 
tion (3). 


oly r A 
(13) Hy =n; [=] et1)"ej IIc" 
Yi i=l 
where Z;=0, if there are no political links 
of type ¢ between donor and re- 
ceiver,i=1,...,7 
Z:=1, if there are political links of 
typez,7=1,...,7 
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e;= previous year’s exports of the 
donor to recipient 7, per capita 
of j 

w;=aid of the rest of the world to 
country j 


In model 2, these auxiliary variables will 
affect the probability of granting aid. 
Equation (11) becomes 


(14) Pr (a; > 0) = gyi, Cj) Wj, Zis.. + y Zr) 


where 
(15) dg/e; > 0, dg/dw; > 0, ðg/ðZ: > 0, 
t= 41,...,7 


The auxiliary variables will also affect 
the amount of aid given. Equation (6) 
must be replaced by 


r miiy) 
byles + 1w IT ce" 
(6). ape} Se 


¥4y 1a 
I; 


In the light of the above discussion, we 
would expect the following values for the 
parameters of equation (16): 


17 0<y<1, >00, 
@>0, &>1, 


All that remains now is to develop a 
specification convenient for empirical esti- 
mation. First there is the decision whether 
or not to give aid. We replace equation 
(14) by: 


z ? 
(18) A; = bo + biln y; + baln n; 
+ sln (e +1) + bilnw, 


+E bZ +o; 
t=1 
where A;=0 if no aid is given to country j, 
A;=1 if aid is given to country j, and 
w; is a random disturbance. Expected signs 
for the coefficients of (18) are derived from 
conditions (12) and (15). 
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: Turning now to the amount of aid to be 
given once the recipients have been chosen, 
we may take the natural logarithm of 
equation (16) and add an error term: 


(19) in a; = Bo + Bilny; + Bs ln ni 
+$: ln (ej + 1) +h In w; 


EEZ 


iml 








where 
"In (ky) —y —(1 — a) 
GEE Bı ey b: = (inca) 
H ` $ * ln Ci 
b: = By = ——— B; = 
ae a) ne Ce C4 
i=1,...,7 


e; is an error term with E(e;)=0, E(@) =o, 
for all 7, and the expected signs of the co- 
efficients follow from our hypotheses con- 
cerning the values of the structural param- 
eters as presented in condition (17). 

~ The next step is to estimate equations 
(18) and (19). For (18) we used probit 
analysis and for (19) ordinary least squares. 


III. The Data 


As we have already noted, we decided to 
use data on (gross) commitments of foreign 
aid (1970). These commitment data ap- 
pear to be a better proxy for foreign aid 
supply than the alternative disbursement 
data, which are more likely to represent 


the results of a compromise between the. 


aid demand of recipient countries and the 
aid supply of donor countries. As a mea- 
sure of foreign aid, we took the OFCD’s 
definition of Official Development Assis- 
tance, which includes grants and those 
loans which have a grant equivalent of 25 
percent or more of their nominal value. 

' A major problem was to decide which 
countries to include as beneficiaries for a 
given donor. A first decision was to elimi- 
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nate colonies and dependencies from our 
sample, on the grounds that aid to these 
regions: constituted an internal transfer 
and thus could not be explained by the 
same model as that used for transfers be- 
tween countries. This left ninety-three in- 
dependent developing countries who had 
received aid from one or more of the fifteen 
donors in our sample. 

As specified in equation (13), dummy 
variables were used as proxies for political 
links between donor and recipient coun- 
tries. However, the political links included 
varied somewhat from one donor to an- 
other. For France, the United Kingdom, 
and Belgium, we included dummies which 
specified whether or not the recipient was 
a former colony of the donor. For Japan 
and the United States, the dummy indi- 
cated whether or not the country was in 
Asia or in the Western Hemisphere, respec- 
tively. In the case of Canada, one dummy 
corresponded to former British colonial 
status and the other to former French 
colonial status. For Belgium, we also tried 
the dummy corresponding to former 
French colonial status. Finally for Aus- 
tralia, Denmark, Norway, and Sweden, 
the dummy corresponded to former British 
colonial status and for the Netherlands to 
former Belgian colonial status. : 

The foreign aid commitment data for 
1970 are unpublished figures compiled by 
the OECD. Data on population and Gross 
National Product per capita in U.S. dol- 
lars for 1970 were taken- from Interna- 
tional Monetary Fund and World Bank 
Group, Finance and Development, 10 
(March 1973). Export data for 1969 were 
taken from International Monetary Fund, 
Direction of Trade and are in millions of 
U.S. dollars. 


IV. Statistical Results 


Our first step was to use probit analysis 
to estimate equation (18). The results 
presented in Table 2 are quite satisfac- 


VOL. 66 NO. 1 DUDLEY AND MONTMARQUETTE: FOREIGN AID 139 


TABLE Z—PROBIT ANALYSIS OF THE MODEL OF THE SUPPLY OF FOREIGN Am® 








Number of 
Coefficient observations 
Donor bo b b bs be by bab bit aie bg Rd Positive Nil 

Australia 2.09 —1.28° TT? 208 88° 1,12¢ 59 21 72 
(.41)  (.23) (009) (.36) (481 

Austria .19 —.81° 63° -27 19 37 17 76 
G37) (17) (17) (22) 

Belgium ~—6.98 225 1.27€ 058 „54° 5.96 5.72 69 67 26 
(.48)  (.30) (.25) (20) (30.5) (71.2) 

Canada 44 —.68° .26 .02 348 1.58° 1,82° .54 56 37 
(.32)  (.15) GID o (.18) (.401  (.50) 

Denmark -3,82 —.17 49° — 043 428 .58 -26 17 76 
(.33) (16) (-18) (.24) (35) 

France —1.71  —.63° 62e 68€ —.03 1.29° 61 37 56 
(.35) (.17)  (.25) (.15) (.66) 

Italy 37)  —.58° -58° 38° -16 .37 72 2t 
(.29)  (.18) (.12)  (.18) 

Japan -4.99 —.87 1.03 .32 64° 1.622 70 19 74 
(.40)  (.28) (.22) (.34) (.53) 

Netherlands 4,85 024 -73€ —,02 32 14 38 14 19 
(35) (20) (.25} (28) (1,15) 

Norway 2,27 —1.17% „628 .19 ~ 84° .87? 44 16 77 
(.41) (.18) (.12) (.37) (.42) 

Sweden 2.75 ~—1.33° 442 68°) — 009 33 35 14 79 
(49) (16) (25 (17) (.39) 

Switzerland —., 12 —.798 -45° | 05 59° 39 55 38 
{.34) (.14) (.17)  (.17) 

U.K. —.03 —.42 .22 22 25 1,00° 20 78 15 
(.34) (.17) (19) (15) (.55) 

U.S.A. 11.73 —2.51° —.66 -36° 57° 3.12° 70 84 9 


1.66) 


a p The model: Az =botb1 In yj-tbe In njtbs In (ej+1)+b In wjt Dior B Zitoj, 
b Corresponding dummy equal to one if recipient is former colony of U.K. (b1), France (63), or Belgium (83); otherwise zero. 
° Corresponding dummy equal to one if recipient is in Western Hemisphere (64) or Asia (b$); otherwise zero. 


Pseudo R-square, 


€ Indicates coefficient significantly different from zero at the .05 level of significance; one- or two-tail test when appropriate. 


tory. With respect to di, bz, bs, and b*, only 
six of the fifty-five coefficients had their 
sign contradicting expectations; all of 
them, however, were not significantly dif- 
ferent from zero at a .05 level of signifi- 
cance. Of the forty-nine coefficients with 
the expected sign, thirty-one were signifi- 
cantly different from zero. 

The results for the remaining coefficient 
b: are especially interesting since they per- 
mit us to distinguish among the two 
models proposed in Section II. Here, 
eleven of the fourteen coefficients corre- 
sponding to the beneficiary’s population 
were significantly different from zero, all 
with a positive sign. These results strongly 
support model 2 with positive administra- 


ê We have excluded from the results West Germany 
for which there was only one zero observation and hence 
very little to explain with probit analysis. 


tive costs, and seem to support subcase 
(i) in which the distortion parameter is 
relatively high—that is, the degree of dis- 
tortion is relatively low. 

Our next step was to estimate the re- 
duced form represented by equation (19) 
by ordinary least squares. The results fall 
into two groups. In the first group are 
Japan and six small donor countries,’ each 
of which had twenty-one or fewer observa- 
tions. Only a few estimated coefficients 
were significantly different from zero (re- 
sults not shown). We would suggest that 
the problem here was an insufficient num- 
ber of degrees of freedom. 

In the second group are eight larger 
donors, each of whom gave to at least 
thirty-seven countries. Here the results, 


7 Australia, Austria, Denmark, the Netherlands, Nor- 
way, and Sweden. 
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TABLE 3—REDUCED FORM COEFFICIENTS FOR MODEL OF THE SUPPLY OF FOREIGN AID? 
Donor 
Coefficient Belgium Canada France Italy Switzerland U.K. U.S.A. W. Germany 
Bo f —5.86 —5.67 .69 —.88 —5.12 —5.05 — 94 —3.87 
Bi —.55 —.47 —.32 —1.02¢ —.40 — .984 —. 88i —. 78i 
(.38) (.47) (.23) (.41) (.63) (.33) (.43) (.36) 
Bo i .003 .08 —.41d —.31 —.46i —.12 .06 .15 
(.19) (.18). (.11) (.19) (.17) (.14 (.17) (.13) 
Bs Ald 16 | 534 634 —.16 554 314 524 
(.21) (.15) (.17) (.19) (.37) (.19) (.12) (.25) 
Bs 35 614. —.274 —:08 574 59d 474 .524 
(.24) (.31) (.12) (.25) (.30) (.17) (.27) (.15) 
bï (U.K.)P 1.76 ‘2.384 
É (.53) (.48) 
B3 (France) £57 1,574 774 
(.49) (.69) (.44) 
B3 (Belgium) 3.974 
(.98) 
Bz (W. Hemisphere)? 1.094 
: (.56) 
Standard error of esti- 
mate 1.49 1.70 62 1.88 1.59 1.48 1.94 1.46 
Number of observations 67 56 37 72 55 78 84 92 
R .41 .176 .86 .179 .226 .575 .104 .166 


* The model: ln aj=BotBs ln yj-+B2 ln njBs ln (e+ 1) +B in wt Di -1 BFZ; te. 

» Corresponding dummy equal to one if recipient is a former colony at country in parentheses; otherwise zero. 

e Corresponding dummy equal to one if recipient is in region in parentheses; otherwisé zero. 

d Indicates coefficient significantly different from zero at the 05 level of significance; one- or two-tail test when 


appropriate. 


presented in Table 3, are much more satis- 
factory. In the case of 61, 63, Bs, and ff, 
twenty-one coefficients out of thirty-one 
were significantly different from zero, all 
with the correct sign. A single coefficient 
out of three incorrect sign coefficients was 
significantly different from zero. Once 
again the population coefficient—in this 
case B.—is of special interest. It varies in 
` sign andis significantly different from zero 
(with a negative sign) in only two of the 
eight cases. These results tend to support 
model 2, subcase (i) in which administra- 
tive costs were positive but increased con- 
siderably less rapidly than the amount of 
aid. They are thus consistent with the 
probit analysis. 
This last set of results was then used to 
derive-point estimates of the structural pa- 
rameters and estimates of their variances, 


as shown in Table 4. The quality of these 
estimates is somewhat more difficult to in- 
terpret since, owing to the non-linear func- 
tions that relate these parameters and the 
least squares estimates, the estimates- of 
the variances are only approximations.’ In . 
every case, however, the estimate of the 
parameter y indicates decreasing returns 
to scale in the creation of impact (that is, 
<1). An important result is that there is 
no uniform evidence of distortion in the 
direction of small beneficiary countries. It 
will be remembered that such distortion in 
the relative impact. of aid was suggested as 
a possible explanation of the observed bias 
of aid towards small countries. Only in the 
case of France does the distortion param- 

3 For details of the procedure, involving the first term 


of a Taylor’s series, see Arthur Goldberger, A. L. Nagar, 
and H. S. Odeh. 
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TABLE 4—STRUCTURAL PARAMETERS FOR MODEL OF THE SUPPLY OF FOREIGN AID 
Donor 
W. Ger- 
Parameter .. Belgium Canada France Italy Switzerland U.K. U.S.A. many 
Returns to scale (y) 37mb 32> «24a 508 . 28> 49a Ajab 446 
(.18) (.22) (.13) (.10) (.32) (.09) (.12) (.12} 
Distortion (a) 1.008 1.068 „69b 85a 678 94° 1.038 1.08° 
(.12) (.13) (.11) (.10) (.19) (.07) (.10) (.07} 
Economic links (u) 268 .11 40° .31° —.11 . 288 . 168 298 
. 10) (.09) (.07) (.06) (.31) (.07) (.05) (.09) 
Bandwagon Effect (¢) 23 4 —.208 —.04 41 308 . 258 298 
(.15) (.26) (.10) (,12) (.26) (.10) (.14) (AL 
Political links U.K." 3.30 3.348 
(Ci) (1.94) (1.33) 
Political links France? 1.459 2.898 1.798 
(C2) (.53) (1.66) (.76) 
Political links Belgium* 12.86 
(Cs) (14.20) 
Political links W. Hemi- 
_ sphere? 1.78 
7 (Ca) {(.53) 





Note: Figures in parentheses are approximate standard errors only and should be interpreted with caution. 
2 Indicates coefficient significantly different from zero at .D5 level of significance if estimate of standard error is 


correct; one- or two-tail test when appropriate. 


b Indicates coefficient significantly different from one at .05 level of significance if estimate of standard error is 


correct; one- or two-tail test when appropriate. 


© Corresponding dummy equal to one if recipient is a former colony of this country; otherwise zero. 
4 Corresponding dummy equal to one if recipient is in this region; otherwise zero. 


eter œ appear to be significantly different 
from unity. 

How, then, does one explain the OECD 
finding of a strongly significant negative 
correlation between per capita aid and the 
population of recipient countries? We 
found that in numerous cases there was a 
negative correlation significantly different 
- from zero between population on the one 
hand, and exports, aid of the rest of the 
world, and the political dummy variables 
on the other hand. Since the estimated 
coefficients of these variables in the re- 
duced form presented in Table 3 are in 
most cases positive and significantly dif- 
ferent from zero, it follows from specifica- 
tion analysis® that a model of foreign aid 
that leaves out these other variables would 
produce a downward-biased estimate for 


? See Henri Theil, pp. 520-602. 


the coefficient of the population variable. 

Among the variables which determine 
the level of the impact function, the eco- 
nomic links represented by lagged exports 
from donor to recipient (per capita of the 
latter) proved to be very important. Only 
for Canada and Switzerland does the pa- 
rameter u appear to be nonsignificant. The 
results for the bandwagon effect are less 
clear: in four of the eight cases the coeffi- 
cient appears significantly different from 
zero, but in the case of France it is with 
a negative sign. Finally, the political links 
between donor and recipient proved to be 
highly significant. 


V. Conclusions 


This paper has presented two versions 
of a model of the supply of foreign aid. 
The model attempted to explain two de- 
cisions made by the donor country. First 
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was the decision whether or not to grant 
aid to.a given developing country. The 
model suggested that the probability of 
granting aid was a decreasing function of 
the recipient’s per capita income, as well 
as a function of economic, political, and 
bandwagon considerations. The empirical 
results supported these hypotheses and 
also indicated that perhaps because of ad- 
ministrative costs that increase less rapidly 
than the amount of aid granted to a given 
country, the probability of granting aid 
increases with the potential recipient’s 
population. 

Secondly, the model attempted to ex- 
plain the amount of aid granted once the 
decision to give to a particular country had 
been taken. The apparent small country 
bias in the granting of per capita aid which 
was observed in an earlier study does not 
seem to be due primarily to distortion on 
the part of donor countries in favor of 
recipients with small populations. Rather 
it would seem to be mainly a result of 
misspecification of the foreign aid supply 
model—in particular, the omission of eco- 
nomic, political, and bandwagon effects. 
Finally, there appear to be strongly de- 
creasing returns to a donor in converting 
its foreign aid into impact on a given re- 
cipient country. 
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Harberger's Welfare Indicator and 
Revealed Preference Theory 


By W. E. DIEWERT* 


In a recent article, Arnold Harberger 
(1971) developed a criterion for indicating 
whether the utility of a single consumer 
has increased or decreased from situation 
one (where prices p'=(f1, ph... , py) 
prevailed and quantities x!= (xi, a3,..., 
%y) were consumed) compared to situation 
two (where prices p?=(pi, p3,..., py) 
prevailed and quantities =x, 23,..., 
xy) were consumed). According to Har- 
berger’s (1971, p. 788) criterion, the con- 
sumer’s utility or-welfare has increased 
going from situation one to two if the 
following expression is positive (or welfare 
has decreased if it is negative) :! 


(1) H(p, $’, at, x?) _ 
pat a) +p prt — a) 


Harberger develops his welfare indicator 
as an approximation to the true change in 
welfare using a Taylor series expansion,” 
but for my purposes, the derivation of his 
welfare indicator is irrelevant—it is the 
properties of the indicator itself that we 
will be concerned with. l 


* University of British Columbia. This research was 
partially supported by National Science Foundation 
Grant GS-3269-A2 at the Institute for Mathematical 
Studies in the Social Sciences, ‘Stanford University. I 
would like to acknowledge my intellectual indebtedness 
to S. N. Afriat, and I thank G. C. Archibald, K. J. 
Arrow, L. J. Lau, and a referee for their valuable com- 
ments. 

1 Note that x7 denotes the transpose of the column 
vector x so thataT p= > (7.1 tips is the inner product be- 
tween the vectors x and $.. 

2 Several other authors have used Taylor series ex- 
pansions or quadratic approximations along with the 
assumption of optimizing behavior to measure changes 
in utility; see Arthur Bowley, Ragnar Frisch (1936, 
p. 27; 1938), Harold Hotelling (1938, Sec. II), Abraham 
Wald, John Hicks (1946, pp. 331-33), T. Kloek, and 
Henri Theil (1967, pp. 200-12; 1968). 
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The interesting thing to note about ex- 
pression (1) is that it makes use of the same 
basic information which is used in the re- 
vealed preference theory developed by 
Paul Samuelson (1947, pp. 146-63) and 
others; i.e., price and quantity informa- 
tion in two periods. The question then 
naturally arises: Is the Harberger welfare 
indicator consistent with the results of re- 
vealed preference theory?* The main pur- 
pose of this note is to answer this question. 

The following proposition shows that 
Harberger’s welfare measure has the de- 
sirable property of being antisymmetric; 
i.e., if the Harberger measure indicates 
that welfare has increased going from 
situation one to two, then it will also indi- 
cate that welfare has decreased going from 
situation two to one. 


PROPOSITION 1: 
Hip, ?’, x}, x?) = —H(p*, p, x, x’) 
The proof is by computation. 


Given two sets of price quantity data 
plus the assumption of maximizing be- 
havior,> we can construct Table 1 which 


3 See Hendrik Houthakker (1950) and the earlier 
work by A. A. Konyus and Herman Wold (1943, 1944). 
4 Samuelson (1964) commenting on an earlier version 
of the Harberger (1964) methodology raised the ques- 
tion of its consistency with revealed preference theory: 


“Simple consumer’s surplus is known to be exact only 
in the empirically bizarre case of parallel indifference 
curves (where it happens to be superfluous). The ancient 
theory of its approximate validity remains a modern 
mess; but the generalized theory of revealed preference 
tells precisely what inferences about individual and 
group preferences can be derived from various (P, Q) 
observations.” 

5 We are now assuming that x” is a solution to the 
maximization max, {f(x): p'Tx<p'Tx", x>0y} for r=1, 
2 where f is a utility function (or production function) 
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TABLE 1—REVEALED PREFERENCE TABLE 





pres > pry prs < pIa 
Case (i) Case (ii) 
pral>prst Zone of Indeter- x! revealed pre- 
minancy ferred to «? 
Case (iii) Case (iv) 
Plai< pts? x2 revealed pre- Inconsistent pref- 


erences have 
been revealed 


ferred to x! 


partitions the observed price quantity data 
into four mutually exclusive cases. The 

- question now is: Does Harberger’s welfare 
indicator convey the same information as 
the revealed preference table? Rather sur- 
prisingly, Proposition 2 below shows that 
Harberger’s welfare indicator is entirely 
consistent. 


PROPOSITION 2: Harberger’s welfare in- 
dicator 1s consistent with the weak axiom of 
revealed preference in the sense that if the 
observed: price quantity data is such that 
cases (ii) or (iit) in the revealed preference 
table occur, then the Harberger indicator will 
correcily indicate an increase or decrease in 
welfare, assuming that the data were gener- 
ated by utility maximizing behavior. 


Proofs of the nontrivial propositions can 
be found in the Appendix. 

Since Proposition 2 is a rather useful re- 
sult, it may be worthwhile to provide some 
further discussion.. Sydney Afriat (1967) 
has shown that a slight generalization of 
the weak axiom of revealed preference may 
be stated in terms of the two cross coeffi- 
cients Dy and Da: 


(2) Dy = (px? — p'?x!)/p Pat 
(3) Do, = (pT! — pT) / px? 


which is continuous from above (so that the maximum 
exists) and is subject to local nonsatiation, so that solu- 
tions to the utility maximization problem will occur on 
the boundary of the feasible region rather than in the 
interior. 
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Afriat’s property of cyclical consistency in 
the case of only two price quantity ob- 
servations can be stated as: if D2 <0 and 
Dy<0, then Dey=D»=0. Thus Afriat’s 
property rules out the case of inconsistent 
preferences, case (iv) in Table 1. Now 
from (2) and (3), we see that: 


(4) H(p, p°, «1, x?) = 
3(p Pa!) Dis — (p72?) Dar 


Thus Harberger’s welfare indicator is pre- 
cisely equal to a weighted sum of Afriat’s 
cross coefficients and the proof of Propo- 
sition 2 becomes (perhaps) transparently 
obvious. 

To summarize, I have shown that Har- 
berger’s welfare indicator will correctly 
show whether utility has increased or de- 
creased in cases (ii) and (iii); however, if 
the data reveal inconsistent preferences 
(i.e., case (iv) occurs), then formula (1) 
will tell us that welfare has increased if 
H(p', p?, x1; x?)>0 or decreased if H(p', 
p?, x!, x?) <0 when in fact we should not 
impute any welfare change at all in view of 
the fact that inconsistent preferences have 
been revealed.’ 

Let us suppose that we rule out case 
(iv); that is, we make some side calcula- 
tions and check whether Dı <0 and 


` Da <0 in which case we agree not to use 


formula (1) (or any formula for that mat- 
ter) in order to measure welfare changes, 
since inconsistent preferences have been 
revealed. 

However, ruling out case (iv), it appears 
at first glance that the Harberger welfare 


6 The referee makes the following valid points: 


“To make a welfare comparison of two situations 
characterized by price and consumption vectars, the 
very first thing to do is`consult Table 1. If cases (ii) or 
(iti) pertain, then an unambiguous welfare comparison 
can be made without any reference to a special indicator. 
Tf case (iv) pertains, then the crucial hypothesis of a 
single ‘rational’ consumer is refuted, and analysis in this 
vein must cease. Only if case (i) pertains, is revealed 
preference theory ambiguous, and is recourse necessary 
to a special indicator, based on special assumptions.” 
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indicator has some rather desirable prop- 
erties: it is consistent with revealed pref- 


erence theory and it merely resolves the 


zone of indeterminancy when the data im- 
ply that we are in case (i). The following 


proposition shows that the Harberger in-- 


dicator does not do a very good job of re- 
solving the zone of indeterminancy. 


PROPOSITION 3: Suppose that we are in 
= interior of the zone of indeterminancy ; 

, PTL pal and pTx > px. Then 
Harberger s welfare indicator can be made 
positive or negative simply by scaling prices. 
in either period.’ 


Proposition 3 indicates that the resolu- 


tion of the zone of indeterminancy gen- | 


erated by the Harberger welfare indicator 
is extremely unsatisfactory. However, this 
unsatisfactory scaling property of the Har- 
_ berger indicator could be eliminated by 
using normalized prices v=p'/p'x" for 
r=1, 2 (i.e., prices divided by expenditure 
in that period) in place of the prices p”. 
In this case 


(5) H(t, 0, xt, x?) 
H(p'/p Txt, p?/pTx?, xt, x?) 
[o7z ate 1] — [vTr EA 1] 


1 
2 
= 3D — 4 Da 


and the normalized Harberger welfare indi- 
cator defined by (5) is independent of the 
scaling of prices. 

Now, let us relate the normalized Har- 
berger measure: of welfare change to 
Hicks’ (1946, pp. 330-33) measure of con- 
sumer surplus which he defines to be one 
half of the equivalent variation’ plus one 
half of the compensating variation. If we 


1 Harberger (1971) recognizes that normalized prices 
should perhaps be used in an inflationary setting: “My 
own preference as to a conventional way of correcting 
for changes in the absolute price level is to normalize on 
net national product= national income” (p. 793). 
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translate Hicks’ infinitesimal changes into 
finite differences, we find that Hicks’ mea- 
sure of consumer surplus # is defined as: 


(6) Ê, p?, x, x*) 
= 2'0(p* — pt) + (x? — DTC — pd) 
= H(x', x?, p’, p°) . 


Thus the Hicksian measure of consumer 


` surplus is of the same general form as 


Harberger’s welfare indicator, except that 
the role of prices and quantities has been 
interchanged. 

: The following proposition shows that 
any result which can be obtained with re- 
spect to the normalized Harberger measure 
of welfare change has an exact counterpart 
with respect to the normalized Hicksian 
measure of. welfare change. 


PROPOSITION 4: Hicks’ normalized wel- 
fare indicator is equal. to the negative of 
Harberger’s normalized welfare indicator; 
i.e., Ao, v?, 2, x)= —A(v!, v*, x1, 2). 


The proof is by computation. 


Suppose that the consumer’s true utility 
function. (or the producer’s true produc- 
tion function in the context of an output 
indicator) can be represented by some 
function of N variables, f(x) say. Then we 
will say that a welfare indicator is exact it 
it correctly determines whether welfare 
has increased, decreased, or remained con- 
stant moving from price quantity situation 


‘one to two, relative to the true utility 


function f(x). Note that exactness is an 
ordinal property. The following proposi- 
tions show that the normalized Harberger 
welfare indicator defined by (5) is much 
more satisfactory than the unnormalized 
indicator defined by (1).8 


8 Note that the normalized indicator defined by (S) 
will still have the desirable properties given in Proposi- 
tions 1 and 2 but it will no longer have the undesirable 
property given by Proposition 3, 
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PROPOSITION 5: The normalized Har- 
` berger welfare indicator defined by (5) is 
exact if the true utility function f(x) is a once 
differentiable monotone transformation of 
the homogeneous quadratic utility function 


N N 
x? Ax = >) > QijzXiX; 


i=l jl 


iha Qyj=ljn; ie, if f(x) = g(aT Aa) where i 


# (e)=de(2)/dz> 0. 


Assume that the consumer maximizes 
f(z) subject to the budget constraint 
v*?4%= 1 in the normalized prices »*, Then 
‘the first-order necessary conditions for this 
utility maximization problem yield Wold’s 
Identity (1944, pp. 69-71) :° 


(7) oF = Vf) Vf(x*) 


where «* is a solution to max, {f(x): 
v*'x= 1, x>0v} and Vi(x*) = [af(a*)/Om, 
af(a*) Oa, sy Of(x*)/ðxy |? is the gradi- 
ent vector of f evaluated at x=x*. We may 
regard the vector of functions v(x) = V/(«)/ 
x7Vf(x) as the consumer’s system of in- 
verse demand functions; that is, v(x) rep- 
resents the vector of normalized prices 
which is consistent with x being a solu- 
tion to the utility maximization problem 
max, {f(z): v7(x)z=1, >0x}.1° We use 
Wold’s Identity below. 

Using the duality. between direct and 
indirect utility functions" it is possible to 


? Actually, this identity was obtained by Hotelling 
(1935) and by Konyus and S. S. Byushgens, p. 155, in 
the case of a linear homogeneous f. They also derived a 
version of Roy’s Identity in the linear homogeneous 
case, 

10 20y means each component of the N- dimensional 
vector is nonnegative; xv>0y means that x> 0y and at 
least one component is positive; 2>>0y means each 
component of y is positive. 

u See for example Konyus and Byushgens, René. Roy, 
Houthakker (1952), Lawrence Lau (1969), Ronald 
Shephard (pp. 301-05), Giora Hanoch, Afriat (1972a), 
and the author (1974b). Direct utility functions are as- 
sumed to be continuous, nondecreasing, and quasi con- 
cave; the corresponding indirect utility functions will 
be continuous, nonincreasing, and quasi convex. 
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state an analogous version of Proposition 5 
in terms of the indirect utility function. 
Given the direct utility function f(x), one 
defines the indirect uility function g as 
follows: 


(8) g() 


On the other hand, given an indirect 
utility function satisfying certain regu- 
larity properties, one can define the corre- 
sponding direct utility function by: 


= max, {f(x): fs < 1, £ > Oy} 


(9) f(x) = min, { g(2): ws < 1, v > Ov} 


The first-order necessary conditions for 
the minimization problem yield Roy’s 
Identity, p. 222: 


; VW g(v* 
(10) xt = wy = g(v*) 


Thus the consumer’s system of utility 
maximizing demand functions x(v) can be 
generated by differentiating the indirect 
utility function as in (10) above. We make 
use of Roy’s Identity in the following 
proposition: 


PROPOSITION 6: The normalized Har- 
berger welfare indicator defined by (5) is 
exact if the true indirect utility function g(v) 
is a once differentiable monotone transform 
of the homogeneous quadratic indirect? 
utility function 


vB ay 3 b:30:2 
i=l j=l 


where b;;= bj; ie., if g(v) = h(v™ Bu) where 
hi’ <0. 


. ® Note that once differentiability of the direct utility 


function does not necessarily imply that the indirect 
utility function is differentiable and vice versa. For ex- 
ample, suppose that the indirect utility function is given 
by g(v) = 1/(e7bb7s)!? where bis a vector of positive con- 
stants. The corresponding direct utility function is a 
Leontief utility function where the vector 6 represents 
the unit utility input-output coefficients. The Leontief 
utility function is not differentiable. 


VOL. 66 NO.1 


It is possible to show that the normal- 
ized Harberger welfare indicator bears a 
close relationship to Irving Fisher’s ideal 
index number, pp. 241-42. Let us take the 
direct utility function f to be a homoge- 
neous quadratic which is normalized so 
that it is homogeneous of degree one; i.e., 
define! 


(11) J) = (Ax). 


If the matrix A in (11) is nonsingular, 
then for positive, normalized price vectors 
v such that A—~'v> 0y, we can show using 
definition (8) that 


(D g0) = TAa) 


In any case, substituting (11) into (7), 
we find that: 


(13) 2H (v3, 9, xt, x?) = 
aT Ax?[{1/[ f(x) ]?} — yee] 


an expression which we will compare with 
an analogous expression for the Fisher 
welfare indicator defined as: 


(14) F(o, 0°, at, x?) 
= (vty? JT g1) 12 
em ([p xpa] / [p Tripa] 


The following proposition indicates that 
the Fisher welfare indicator has a nicer 
cardinal interpretation than the Harberger 
welfare indicator. 


PROPOSITION 7 (Konyus and Byush- 
gens (1926, pp. 167-72)): If the irue utility 


8 Actually f(x) =(27Ax)!? will not generally be a 
nondecreasing and quasi-concave function for all «>>0y; 
thus we restrict the domain of definition of f to x such 
that x>0y, Ax>Ow, and x such that if yTAx=0, then 
y?Ay<0..This will generally imply that A is a matrix 
with N—1 nonpositive eigenvalues and one positive 
eigenvalue with a positive eigen-vector. This functional 
form has been studied by Afriat (1972b, p. 45) as a 
utility function and by the author (1974a) as a factor 
requirements function (where the quasi-concavity re- 
quirement was replaced by a quasi-convexity require- 
ment). 
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Junction can be represented by a direct utility 
function of the form (11),™ then F(v', v’, 
a, 0°) = f(x*)/f(#"). 


The above rather amazing proposition 
has been noted by Samuelson (1947, 
p. 155) and by Afriat (1972b, p. 45). The 
proposition enables us to cardinally rank 
correctly (using a chain index subject to a 
base period normalization), not only two 
price-quantity situations, but an arbitrary 
set of price-quantity situations, provided 
that the quantities were generated by a 
single consumer (or producer) maximizing 
a utility (or production) function of the 
form (11) subject to an expenditure con- 
straint. Note that the normalized Har- 
berger indicator cannot cardinally cor- 
rectly rank an entire set of data even when 
Jis defined by (11) due to the fact that the 
magnitude of #!7Aa? which occurs in (13) 
is generally unknown, although the nor- 
malized Harberger indicator can be used to 
correctly rank ordinally an entire set of 
data under the stated assumption. 

Although the cardinal notion makes 
good sense in the context of producer 
theory, “ordinalists’ may object to the 
cardinal concept in the context of con- 
sumer theory. Thus below, we prove a ver- 
sion of Proposition 7 that rests only on 
ordinal preferences. In order to do this, 
we must define S. Malmquist’s concept of 
a quantity index. 

First, given a utility function f, define 
fs distance function as D |u; x]=max,{n: 
f(x/d) >u}. The distance function tells us 
by what proportion one has to deflate the 
given consumption vector x in order to 
obtain a point on the utility surface in- 
dexed by u. In general, f can be com- 
pletely characterized by D (see Shephard, 
Hanoch, and Daniel McFadden). In par- 


4 Or by an indirect utility function of the form g(v)= 
1/(v"Bv)2 where B is a symmetric matrix satisfying 
certain regularity conditions. The proof for the indirect 
case is analogous. 
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ticular, D [u; x] is linearly homogeneous, 
nondecreasing, and concave in the vector 
of variables x and nonincreasing in u. 

Now define the Malmquist quantity in- 
dex as Qulu; x1, x?)=D [u; x?]/D[u; x1]. 
Note that the index depends on x! (the 
base period quantities), x? (the current 
period quantities), and on the base indif- 
ference surface (indexed by u) onto which 
the points x! and x? are deflated. The fol- 
lowing proposition is free of cardinalist 
taint. 


PROPOSITION 8: Let the consumer’s 
preferences be represented by the utility func- 
tion g[f(x)] where f(x)=(x7Ax)”* satisfies 
the regularity conditions of footnote 13 and 
g (A) > 0 for \>0 so thai g is a monotonically 
increasing function of one variable. Suppose 
the quantity vector x! is a solution to the 
utility maximization problem maxz{g[}(x) ]: 
p'tx=p'ta'} while x? is a solution to 
max{g[f(x)]: pta=px?} and w= 
gl f(a) ], w=¢[ f(x) ]. Then the Fisher wel- 
fare F(v', v?, x!,27)=Qau(u; xt, x?) (the 
Malmquist quantity index) for every u (i.e., 
for any reference indifference surface). 


Propositions 7 and 8 suggest that the 
Fisher welfare indicator may be in- 
terpreted as a quantity index providing 
that the underlying aggregate y has the 
function for y= (x"Ax)!/? or is a monotonic 
transformation of this functional form, ir- 
respective of whether we are in the pro- 
ducer or consumer context. The functional 
form defined by (11) is “flexible” in the 
‘sense that it can provide a second-order 
approximation to an arbitrary twice dif- 
ferentiable, linear homogeneous function. 
Thus Fisher’s “ideal” index does in fact 
appear to be reasonably ideal and should 
be more widely used than it has been.'® 


1 See the author (1974a) for a proof. Note that the 
hypothesis of linear homogeneity is essential for this 
proposition. 

16 Note that the Fisher-Byushgens-Konyus welfare 
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Returning now to the problem of the de- 
termination of the change in welfare when 
there are only two price-quantity situa- 
tions, the above results show that the 
normalized Harberger indicator (5) and 
the Fisher-Byushgens-Konyus indicator 
(14) are exact if the underlying true utility 
function is a monotone transform of a 
homogeneous quadratic direct or indirect 
utility function and thus has the property 
of homotheticity.!’ This property in turn 
implies that all income elasticities are uni- 
tary,!8 which is not consistent with 
Engel’s Law. However, it turns out that 
the normalized Harberger welfare indi- 
cator (5) and the Fisher welfare indicator 
(14) are exact for functional forms which 
generate non-linear Engel curves. 

We term the Fisher index exact for a set 
of preferences if when x! is indifferent to 
x?, F(v', v, xt, x?)=1 and when 2? is 
preferred to x!, F(v!, v, x1, #?)>1. It is 
clear from (5) and (14) that the class of 
preferences which is exact for the normal- 
ized Harberger welfare indicator is also 
exact for the Fisher indicator. A partial 
characterization of the class of preferences 
for which the Fisher indicator is exact has 
been provided by Byushgens. He has 
shown that the indifference surface gen- 
erated by a differentiable f which has the 
property: {f(x!)=/(x?) implies 22?v/f(z!) 
JP Vf (a) = aT Ufa?) /x° Vf(x") } is of the 
form {x: xTAx=1} for some symmetric 
matrix A. The following extension of 
Byushgens’ result shows that the ‘‘qua- 
dratic” indifference surfaces can shift in a 
nonhomothetic manner as the utility level 
changes.?® 





indicator defined by (14) also has the desirable prop- 
erties given in Propositions 1 and 2; in particular, the 
indicator is consistent with cases Gi) and (ii) of our 
revealed preference table. 

17 See Shephard, p. 30, for a definition. 

18 See, for example, Lau (1969, p. 393). 

19 Note that the normalized Harberger indicator is not 
exact for the quadratic utility function o7x+27Ax 
where a is a nonzero vector and A is a nonzero matrix. 
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PROPOSITION 9: Suppose that the prefer- 
ences of a consumer can be represented by the 
implicit quadratic distance function, 


Diu; x] = ( £ > aylasa) 


i=l j=l 


= (x7 A (i)a)? 


where aiu)=a;(u) and (u, x) belongs to a 
set S= { (u, x): (xTA(u)x)”? is a nonde- 
creasing, positive, and concave function of x 
and a decreasing function of u}. Let x" be a 
solution to the utility maximization problem 
maxz{ f(a): pTx=ptx, «>Ov}=u and 
let (w, x)ES for r=1, 2 where f is the 
utility function generated by the implicit 
quadratic distance function.” If x? is sufi- 
ciently close to x! so that x?TV,D [u; x1] is a 
decreasing function of u for u’s in the inter- 
val between u! and u?, then the Fisher and 
normalized Harberger indicators are exact. 


Since D [u; x] is linearly homogeneous in 
x, Euler’s Theorem implies that x7V,D [u; 
x'|=D[u;x!] when x!'=g?. Since D[u;x] 
is decreasing in u by assumption, it fol- 
lows that x?7V,D [u; xt] will be decreasing 
in u for x? close enough to xt. In particular, 
if preferences are homothetic so that 
A(u)=A/g-(u) where g~ is an increasing 
function of one variable and A is a sym- 
metric matrix satisfying the conditions 
outlined in footnote 13, then x??V,D [u; x!] 
will be decreasing in u for every x! and x? 
in the domain of definition defined in foot- 
note 13: In any case, the hypotheses of 
Proposition 9 do not appear to be particu- 
larly restrictive. 

It can be shown that there is a dual 
analogue to Proposition 9; i.e., the normal- 
ized Harberger and Fisher indicators are 
also exact for preferences which can be 
represented by the implicit quadratic cost 


20 For formal duality theorems see Hanoch, Mc- 
Fadden, and Shephard. The utility function f which 
corresponds to a distance function D is defined by f(x) = 
max, {«: D[x; «]>1}. 
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function C [u; v]= (0? B(u)v)”? (for v close 
enough to v” so that v??V,C [w; v] is an in- 
creasing function of u), where B(w) is a 
symmetric matrix of functions which satis- 
fies the regularity conditions of footnote 13 
for each u, and in addition (97 B(u)v)”? is 
an increasing function of w. 

Thus the normalized Harberger and the 
Fisher welfare indicators are exact for a 
certain class of nonhomothetic utility 
functions, and this class of functions ap- 
pears to be broad enough to provide a 
second-order differential?! approximation 
to an arbitrary twice differentiable direct 
utility function. l 

The contents of this paper can be sum- 
marized as follows: (i) Harberger’s welfare 
indicator (1) does have some desirable 
properties (recall Propositions 1 and 2); 
(ii) in view of Proposition 3, it is better to 
use the normalized Harberger welfare indi- 
cator (5) (or the equivalent Fisher welfare 
indicator (14) since both indicators give 
the correct ordinal answer for the same 
class of preferences); (iii) the normalized 
Harberger indicator will give the correct 
answer for a surprisingly broad class of 
functional forms for utility functions; (iv) 
Irving Fisher’s ideal index number can be 
given a rather strong economic justifica- 
tion; and (v) Hicks’ measure of consumer 
surplus in finite difference form using 
normalized prices is equal to the negative 
of the (normalized) Harberger welfare 
change. a 

Although the above results do justify 
the use of a consumer surplus concept in 
empirical applications, they do not justify 
the addition of welfare changes across con- 
sumers without some further weighting.” 


2 That is, the approximating function can attain the 
first- and second-order partial derivatives of the func- 
tion to be approximated at a given point. This terminol- 
ogy follows Lau (1974). 

= Note that the consumer surplus technique cannot 
in general be used to predict what the change in welfare 
would be before the consumer makes his choices. In or- 
der to predict, it is necessary to assume a functional 
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APPENDIX 
' Proof of Proposition 2: 
_ Consider case (iii) where x? is revealed pre- 
ferred to #!. (The proof of case (ii) is entirely 
analogous and case (iv) does not occur under 


the assumption of utility maximizing be- 
havior): 


H(p, t, - x?) } 


— [a negative number] 
>0 
Proof of Proposition 3: 


Let us scale prices in period two according 
to the positive number A. Then 


HCP, MP at, a) = plota — pte! 
end afpa! a pt x? | 
= 3[positive number] 
— 4 [positive number] 


Thus if we choose the scaling factor A to be 
small, H>0 and if we choose à to be large, 
then H<O. 


Proof of Proposition 5: 
2H (v1, v2, a, 2) = [v!? 2-1] — [v°?et—-1] = 
[eP (xa? —oP (aa) = (TETTA) } 
— (ETVS) / (TVJ) = (GTE (a! Aa) 
-2Ax3) /(a PR (eT Axe!) 2A x) } —{ (TB! (xT Aw?) 
-2A ax?) / (92? B (xT Ax?)2Ax?)} = sAn {(1/ 
xT Ax!) —(1/xT Ax) } using A=AT. Since 
Vila) >On and g’>0, we may restrict our at- 
_ tention to #>>0y such that Ax>Oy. In this 
case, the term x?" Ax! which occurs above is 
positive. Thus H(o!, v?, x1, #?)>0 is equiva- 
lent to [1/2 T Ax!—1/xT4Ax?]>0 which is 
equivalent to (since #’?Ax">0): #°?Ax?> 





form for the direct or indirect utility function and use 
Wold’s Identity (7) or Roy’s Identity (10) plus stan- 
dard econometric techniques in order to estimate the 
unknown parameters of the utility function. See Laurits 
Christensen, Dale Jorgenson, and Lau for an empirical 
application, and the author (1974b) for a review of the 
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xT Ag! But since #’>0, this is equivalent to 
B(x? Ax?) = f(x?) > f(a) = g(x TAx). Thus the 
normalized Harberger welfare indicator cor- 
rectly indicates that utility has increased 
moving from the first price-quantity situa- 
tion to the second. The analysis for the other 
cases is similar. 


Proof of Proposition 6: 

2H (v!, v2, gi, x)= [o!? 2-1] — [0° e!—1] 
=P y(y2) —yFe(yl) = p [oT V g(02) /v??Vg(v2) ]— 
[o Vg (ot) /v Vg (01) ]= = ylT By? [(1/027 Bu?) = 
(1 /0'? Bo") | using g(v) =h(o" Bv). At this stage, 
it is necessary to make use of the assumption 
that g(v) is an indirect utility function, and 
thus it must be nonincreasing in its argu- 
ments; i.e., we assume Vg(v)<Oy. Since 
hh! <0, we restrict attention to 0y such . 
that Bu>Oy to ensure that Vg(v)<0n. Thus 
the term »!?Bv? which occurs above is posi- 
tive and ‘we find that H(v', v, x1, #7) >0 is 
equivalent to [1/0 Bo?— 1/v!? Bu! |] >0 which 
is equivalent to v'?Bu'>v?? Bu? and since 
k <0, this is equivalent to h(o®? Bo?) = g(0?) 
> g(v!) = k(o!? Bo!), Thus the normalized Har- 
berger welfare indicator correctly indicates 
that utility has increased moving from the 
first price-quantity situation to the second. 
The analysis for the other cases is similar. 


Proof of Propositon 7: 
F(v!, v, gl 0?) = = = (vg? JT gi) 12 me (fT V(x) 
JETIS || Vf (a?) erfi ]) 2 using (7) 


= (fat Aat (flo!) }*]/ far Aat/ (fe) je) 


using (11) = f(w?)/f(«). 


Proof of Proposition 8: 


If we solve g[f(«/d)]= for A, we obtain 
the distance function, A = D[u; x] = (x? Aa)1/? 
/g-\(u) where g~*[g(u) ]=u. 

The first-order conditions for the two util- 
ity maximization problems after elimination 
of the Lagrange multipliers (Wold’s Identity) 
yield the relations v'=p'/p'?a!= Ag'/x'T Ag 
and v?= p?/ ptg? = Ax? /x*T Ax, Use these re- 
lations to eliminate vt and v? from the Fisher 
welfare indicator and obtain F(v!, v?, #1, x?) = 
(v'F a2 /y2T 1) 1/2 = (xT Ax? /a!? Ax) / (æT Ax!/ 
42T A x2) p= (xT. AAN, (0T. Ax) H= [œ or Ax?) 1/2 
[g (u) 112/0 Argu) ] 2 = D [u;e] 
/D|u; x!]=Qulu; xt, x?) for any u. 
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Proof of Proposition 9: 


It is first necessary to express the partial 
derivatives of D with respect to the com- 
ponents of x, V-D [u"; x7]; r= 1, 2, in terms of 
the derivatives of f(x). We have D[w; 2*]=1 
for r= 1, 2 since each x” is on the utility sur- 
face indexed by u”. To determine how the 
distance D[u'!; xt] changes as the compo- 
nents of x! change, apply the implicit func- 
tion theorem to the equation f(«!/A) =u! 
(where \=1 initially). We find that d/dx; 
=dD[ul; w']/dx;= (f(a!) /dx,s)/x\*Vf (x!) for 
j=1, 2,...,N. Similarly, V,D[u?; «?]= 
Vif (42) /x®? V(x). Also, by Wold’s Identity, 
vies pl/p'?x! = Via!) /x TVja) and v°=Vf(<") 
/«#*°Vf(x?). Upon noting that the right-hand 
sides of the last two sets of equations are 
equal to the right-hand sides of the earlier 
set, we obtain 
(A1) v = p/p'?x! = V,D[ul; x1] and 
o? = p?/pTa? = V,D[u?; x] 


Now substitute equation (A1) into the Fisher 
indicator and we obtain F(v!, v, a!, x?) = (v!7x? 
/v% ah) V8 (TVD [ws 2! ]/e?V,D[u2: 42]) v= 
(22°. „D [us xt] / [æT A (u?) x2 / (xT A (u?) x?) ua]yue 
= (TVD [u'; 01] / [eTA (u2)o1]) 1/2 (since D[u?; 
x] = (x2 A (142) 062) 112 = 1) = (x2? V,D[u}; ax] / 
{ [xT A (u2) x47 A (2) a1] /e7A (u?) x} } 12a 
(@°?V,D[u; «*]/2??V,D [u?; 21])12/D[u?; x1]. 
If w< vv’, then #°7V,D[u!; #!]>2??V_.D[u?; x! | 
since «°?V,D[u; x!] is a decreasing function 
of u. Also, since D|u, x] is decreasing in u, 
1=1/D[u!; #1]<1/D[u?; #1]. Thus F(v}, 2, 
x}, x?) > 1. Similarly if u! =u?, F(v}, v2, v1, x3) 
=1 and if w>w?, F(v!, 02, xt, 2?)<1, which 
proves that the Fisher indicator is exact. 
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The Determinants of Investment in 
Petroleum Reserves and Their 
Implications for Public Policy | 


By James C. Cox AND ARTHUR W. Wricut* 


Interest in the determinants of invest- 
ment in crude oil and natural gas reserves 
derives from three sources. First, it is al- 
ways interesting to find a satisfactory ex- 
planation of investment behavior in any 
industry. Second, an aspect of the current 
concern with the “energy crisis” is the 
domestic crude petroleum industry’s pro- 
ductive capacity, which is an increasing 
function of the stock of proved oil and gas 
reserves. Third, there is a decades-old 
controversy over the special provisions of 
the federal corporation income tax law 
which apply to petroleum producers; those 
special provisions have traditionally been 
justified by an asserted need to increase 
investment in petroleum reserves in order 
to protect “national security.” 

In three previous papers,” we explored 
the running controversy over the special 


* Associate professors of economics, University of 
Massachusetts. An earlier draft of this paper was pre- 
sented at the 1973 Winter Meetings of the Econometric 
Society. We want to thank Ronald Ehrenberg, Robert 
Hall, and James Kindahl for helpful advice and criti- 
cism. Valuable programming assistance was provided by 
Donald Barnett, Jr. Partial financial support was pro- 
vided by the Ford Foundation and by the University of 
Massachusetts. Neither institution is responsible for the 
contents of this paper. 

1 The special federal tax provisions for crude petro- 
leum producers are the option to claim “percentage” 
rather than “‘cost’’ depletion on producing wells, and the 
option to experse rather than depreciate so-called “in- 
tangible” drilling costs. Compared to uniform tax treat- 
ment of corporate income in all industries, the special 
provisions for petroleum are a subsidy administered 
through the revenue side of the budget. Other mineral 
industries may also claim percentage depletion. See 
Susan Agria for a detailed discussion of the special tax 
provisions for mineral industries, 

2 The authors (1973a, b), and Wright. 
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petroleum tax provisions. In our 1973a 
paper, we outlined a framework for de- ` 
termining whether the special provisions 
were cost effective compared to alternative 
policies for increasing investment in pe- 
troleum reserves.? We concluded that it 
was impossible to evaluate the policy be- 
cause there were as yet no reliable esti- 
mates of the determinants of investment 
in petroleum reserves. 

In this paper we present a model of in- 
vestment in proved reserves in the U.S. 
crude petroleum producing industry, and 
empirical results for a subsector of that 
industry for 1959-71, using estimating 
equations derived from the model. The 
subsector consists of the five major pe- 
troleum producing states which practice 
“market-demand prorationing.”* The em- 
pirical results indicate that investment in 
petroleum reserves depended on three pub- 
lic policies: the special federal tax pro- 
visions, state market-demand proration- 
ing, and the federal oil import quota. It is 
possible to draw some tentative policy 
conclusions from our empirical results, al- 

3 Even a finding that the tax-subsidy policy was cost- 
effective in increasing petroleum reserve investment 
would not, of course, necessarily imply that the policy 
is “in the public interest,” since tradeoffs with other 
ptograms would not be considered. See the authors 
(1975a) for a preliminary application of the cost- 
effectiveness approach to evaluating the special tax 
provisions. 

4 The five states are Kansas, Louisiana, New Mexico, 
Oklahoma, and Texas. According to American Petro- 
leum Institute (APJ) et al. (1972), they contain about 
75 percent of U.S. proved reserves outside Alaska. The 


operation of market-demand prorationing is discussed 
in detail in Sections I and IV below. 
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though a complete analysis of the three 
public policies will require additional em- 
pirical estimates. 

The model is developed in Section I. The 
data sources and methodology used to out- 
fit the model for empirical testing are dis- 
cussed in Section II. The empirical results 
are reported in Section III. Finally, Sec- 
tion IV contains the conclusions, including 
the policy implications of our results. 


I. A Model of the Crude 
Petroleum Producer® 


We assume that crude petroleum pro- 
ducers maximize the present value of 
after-tax cash flow, subject to the con- 
straints of a production function and an 
accounting identity. The production func- 
tion is assumed to be CES. The accounting 
identity relates changes in petroleum re- 
serve stocks to flows of gross investment 
in reserves and current output (“‘deprecia- 
tion”). 

The after-tax cash flow of a crude pe- 
troleum producer is conveniently repre- 
sented as the difference between a revenue 
term and two cost terms, one for invest- 
ment (reserve acquisition) costs and one 
for other input costs. Thus after-tax cash 
flow at time t can be written as 


(1) W(t) = Wilt) — Nt) — Nalt) 


where N; is the revenue term and N: and 
N; are the investment and noninvestment 
cost terms, respectively. We discuss each 
of these cash-flow components in turn. 

A crude petroleum producer must make 
royalty payments to the landowners from 
whom the drilling and production rights 
have been leased. These payments are 
customarily calculated as a percentage of 


5 In constructing the model, we have benefitted from 
the earlier work on investment in manufacturing by 
Dale Jorgenson (1965, 1967) and by Robert Hall and 
Jorgenson. Throughout the present paper, “petroleum” 
refers to crude oil, natural gas, and natural gas liquids. 
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gross revenue.® Let (1—7) be the propor- 
tion of gross revenue which must be paid 
in royalty; then the proportion r of gross 
revenue accrues to the producer. If is the 
price and Q the quantity of marketed out- 
put, the revenue of a crude petroleum pro- 
ducer before taxes is rpQ. 

The after-tax revenue of a crude pe- 
troleum producer depends on several tax 
provisions. State and local governments 
assess production and severance taxes on 
both quantity of production and revenue; 
these are represented in the after-tax cash 
flow equation by the average production 
and severance tax rate y. These taxes 
are deductible from net income subject to 
the federal corporation income tax, which 
is assessed at rate #. Further deductions 
from federal tax are allowed for a propor- 
tion z of gross revenue through the per- 
centage depletion allowance. Together, 
the royalty share and the tax provisions 
determine the after-tax revenue compo- 
nent of the cash flow equation at time t: 
(2) a(t) = {1 — y(t) — u(t) 

-[1 — y(t) — 2(t)]} a(t) (tort) 

Various categories of investment cost in 
the crude petroleum industry are treated 
differently under the federal corporation 
income tax. Define the following terms: 
I(t) is total reserve acquisition cost at 
time t; (Z(t), t) is the proportion of I(t) 
spent on drilling dry holes; g.(7(t), t) is the 
proportion of I(t) spent on “intangible” 
costs of successful wells; g;(7(t), t) is the 
proportion of I(t) spent on “tangible” 
costs of successful wells; and D(t) is the 
discounted value at time t of the time 
stream of tax deductions from one dollar of 
depreciable outlays made at time t. The 
three proportions q; sum to one at any 
time t. 

Dry-hole costs qıl and intangible costs 

6 Stephen McDonald (1963, p. 18), explains how the 


royalty payment comes “‘off the top” before tax liability 
is calculated. 
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ql are fully deductible from gross income 
in the year in which they are incurred. 
Tangible costs g;J must be capitalized and 
depreciated over a number of years; there- 
fore the time t value of the tax deductions 
they provide is Dg,J. Thus we have the 
after-tax investment cost component of 
the cash-flow equation at time t: 


(3) Walt) = {[1—u(t) ][qiZ(t), Yea), e] 
+ [1—u(t) D(t)]os(Z(t), t)} Z(t) 


Other input cost categories are also 
treated differently under the federal corpo- 
ration income tax. Define the following 
terms: L is an index of the quantities of 
nonreserve inputs into the production of 
crude petroleum; w is the expensible cost 
per unit of L; wis the depreciable cost per 
unit of L; and ws is the nondeductible cost 
per unit of Z for producers taking per- 
centage depletion rather than cost deple- 
tion. Then the noninvestment cost com- 
ponent of the cash-flow equation at time 
t is 
(4) Na(t) = {[1 — u(t) Jwt) 

+ [1 — u(t) D(t) Jwa(t) + wa(t)} L(t) 


The quantity of output at time t is con- 
strained by the differentiable implicit pro- 
. duction function 


(5) F(Q(t), A(t), L(t), t) = 0 


The variable Q is the full-time equivalent 
stock of proved reserves; we specify the 
proved reserves input that way instead of 
simply as the stock of proved reserves be- 
cause of market-demand prorationing 
(MDP). MDP limits the use of the produc- 
tive services of proved petroleum reserves. 
For example, the Texas Railroad Commis- 
sion (7 RRC) formerly imposed “shutdown 
days” on the operation of wells subject to 
its control.’ Thus if there had been fifteen 

7 In 1963, the TRRC ceased using shutdown days and 
began setting “market demand factors” directly in per- 


centage terms, asin statement (6). As the text indicates, 
the two regulatory procedures are equivalent. 
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shutdown days in a month of thirty days, 
the market-demand factor S would have 
been 





(6) S=05= 


If MDP were actually enforced as the 
name shutdown days suggests, by shutting 
wells down completely part of the time, 
the full-time equivalent of a stock of re- 
serves R would be simply SR; the flow of 
services from the stock of reserves could 
then be assumed proportional to SR. In 


fact, MDP is enforced differently; a con- 


trolled well is permitted to operate every 
day, so long as total output for the month 
does not exceed the quantity S times the 
“rated allowable” capacity of the well 
(which the TRRC also determines). Pro- 
ducers may therefore choose to obtain a 
given flow of productive services from 
fewer proved reserves than if they were 
forced to shut down part of the time; if so, 
they will utilize their reserves more in- 
tensively than they would under a literal 
shutdown days scheme. To include this 
possibility, we write Q as the function 


(7) A(t) = SPRY), OS S(t) $1, 
0<9 


where @ is the elasticity of the full-time 
equivalent stock of reserves with respect 
to the market-demand factor S. A literal 
shutdown days scheme would be the spe- 
cial case of (7) where 0 equals 1. If @ is less 
than 1, it would mean that prorationed 
producers hold a smaller stock of reserves 
for any flow of productive services under 
actual MDP than under literal shutdown 
days. A value of 0 greater than 1 would 
have the opposite implication; this case 
seems unlikely, but the actual value of @ is, 
of course, an empirical question. 

Gross additions to proved reserves at 
time t are represented by the differentiable 
function ¢(J(t), t). The function ¢ is as- 
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sumed to be increasing and strictly con- 
cave in J (expenditures on acquiring re- 
serves) for all values of t. This representa- 
tion assumes that at every point in time, 
as the size of the reserve acquisition pro- 
gram increases, the marginal addition to 
reserves per dollar spent decreases. This 
might occur, for example, if the proportion 
of “dry holes” increased or if the average 
quantity of proved reserves per successful 
well diminished. . 
Let z(t) be the time-rate of change of 
the stock of proved reserves, dR(t)/dt. 
Then we have the accounting relation 
(capital stock equation of motion) 


(8) r(t) = (Z(t), t) — Q(t) 


That is, the rate of change of the stock of 
proved reserves at time t must equal the 
rate of gross additions to reserves at time t 
less the rate of output from reserves at 
time t. 

. The assumed objective of a petroleum 
producer is maximization of the present 
value of after-tax cash flow, 


(9) V= f woe ea 


where i(s) is the after-tax rate of interest. 
The solution to the problem of maximizing 
(9), subject to (5), (7), and (8), can be 
found by maximizing the Lagrangian func- 
tion 


a) f oa- 
JT OMOFOW, soro, 19,9 


t 
~h i(s)ds 
HOWTO -00-10 t Oa 
Substituting (1)-(4) into (10), we find the 
Euler necessary conditions to be equations 
(5) and (8), plus the following: 
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TORON aF 
aD o= F000 T sem 
+ {1 — y(t) ~ u(t) 
-[t — y(t) — st) ]}r(t) p(t) — a(t) 
_ at) OF 
aa Oar 7 are 
— { [1 — u(t) Jolt) 
+ [1 — u(t) DC) Jwt) + wa(t)} 
o 9gtt) o ð$ 
a ps a a arC) 
— {[1—u(t)][nZ0, 9+, 9] 
-+ [1 — u(t) D(t)]ga(Z(t), t)} 
, 091 ðqz 
= fi ” wo g i | 
0q3 
CLO io r9 
_ 9g(t) —d agit) 
e aR(t) (E) 
= cps aa a 
5 am a 


The preceding necessary conditions can 
be used to derive the investment functions 
implicit in the model. We first derive and 
interpret one argument of those functions, 
namely, the output-input, after-tax rela- 
tive price variable. Then we assume a spe- 
cific form of the production function to 
derive the investment functions; their dis- 
crete approximations comprise the esti- 
mating equations used in the empirical 
work. 

The first step is to show that the neces- 
sary conditions imply that a petroleum pro- 
ducer should set the marginal product of 
its stock of reserves equal to the ratio of 
the marginal after-tax cost of holding re- 
serves to the marginal after-tax net re- 
turn from producing reserves. Using equa- 
tions (5) and (7) and the implicit function 
theorem, we find 
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aQ(t) ornp Mt)aF/aN(t) 
(5) aR SMK \(t)aF/8Q(t) 
Equations (11) and (14) imply 
a A(t)ðF/aQ(t) 7 
Me SSG) AIFI) 


i(t)}n(t)—dn(t)/dt 
{1—y(t) -uO [1ye] 
Equations (15) and (16) imply 


(17) ae [fo- z a xo] + 


[{1—y(t) —a(t) [1 y(t) —2(t)]} w(t) p(t) —n(t)] 


The left-hand side of (17) is obviously the 
marginal product of the stock of reserves. 
We now show that the right-hand side of 
(17) is the ratio of the marginal after-tax 
net cost of holding reserves to the marginal 
after-tax net return from producing re- 
serves. Consider first the numerator. From 
(13), we see that 7(t) is the marginal after- 
tax cost of a unit of proved reserves;® 
therefore [1/n(t)][dn(t)/dt] is the own- 
rate of interest on reserves. Since z(t) is the 
after-tax monetary rate of interest, the 
numerator of the right-hand side of (17) is 
the marginal after-tax net cost of holding 
a unit of reserves. Next consider the 
denominator. The first term {1—y(t)— 
u(t) [1—y(t)—2(t) ] }a(t) p(t) is the margi- 
nal after-tax revenue from selling a unit of 
output. The second term 7(t) is the margi- 
nal after-tax cost of a unit of reserves to 
replace that which is produced. The differ- 
ence between the two terms is the marginal 
after-tax net return from producing a unit 


of reserves. 
£ 

8 Let g=[(1—u) (q +g)+ (1 —uD)qs]+ [1 —u)(ðg1/3I 
+ôg2/31)+ (1 -uD)dq,/al MI in equation (13). Note that 
B is the marginal change in the time t value of after-tax 
cash flow with respect to investment expenditure. From 
(13), =8(06/8I)—1, Since 46/aI is the marginal increase 
in reserves from investment expenditure, (06/07) is 
the marginal before-tax cost of reserves; hence 6(8¢/dI)* 
is the marginal after-tax cost of reserves at time t. 
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The right-hand side of (17) is the inverse 
of the output-input, after-tax relative 
price variable k, which is shown below to 
be an argument of the investment func- 
tions: 


(18) A(t)= 
[{1-y(t) —u(t) [1 y(t) -2(t)]} w(t) p(t) —n(t)] 


+| fiw -5 a n( | 


We assume a CES production function, 
(19) Q(t) = Aert a(t) 
+ (1 — a)L(t)-*}-8 


where A > Qis the scale parameter; y=0 is 
the rate of technological change; a€ (0, 1) 
is the input-intensity parameter; (1+9)-! 
€(0, 1] is the elasticity of factor substitu- 
tion, restricted so that both inputs are 
necessary for positive production; and 
bE (0, 1] is the degree of homogeneity, re- 
stricted so that the production function is 
concave. Equations (7) and (19) imply 
that the marginal product of reserves is 


alt) _ Q(t) aalt) 


(20) = = = 
R(t) 

ab A->!?[er*} Q(t) aR je [S(t) 

From equations (17), (18), and (20), we 


obtain the following expression for the 
optimal stock of proved reserves: 


(21) R(t) = [ab A +e) 
(A(t) 10+ [Q] Oro ate 


 [S(t) ]-e/ +») [ert] -o/b rt) 


Taking a logarithmic transformation of 
(21) yields the optimal reserves stock 
equation 


(22) In R(t) = a + ay ln h(t) + a2 In O(t) 
+ a3 ln S(t) + ast 


where: 
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1 
(23) ao = T re 
v 
hay 
is 1+ 
b+0 
AET 
Oy 
Bere, 1+ 
yv 
DRET 


Replacing continuous time by discrete 
time in (22), and adding the error term é, 
we get the reserves stock estimating equa- 
tion , 
(24) In R, = Qp -+ ay ln n + Q? In Qi 
+ azin Se + ast + & 

Differentiation of (22) yields the propor- 
tional net investment equation 
dR(t)/dt dh(t)/dt 
aes ty a 

R(t) = ke) 
dQ(t)/dt 

ew) 
dS(t)/dt 
ac 
Replacing continuous time by discrete 
time in (25), and adding the error term ¢{, 


we get the proportional net investment 
estimating equation 


(25) 


Qe 


a3 





AR Ah A 
(26) —=a+t+o— +o Q 
i hy Or 
AS, 
+ as z +e 


The net investment estimating equation 
with error term ¢’ is 
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(27) A In R = a4 + a,Aln hy + aA ln Qi 
+ as Aln Sy + ef’ 


Equation (27) can be derived either by 
taking a first-order Taylor series approxi- 
mation of (22), or by taking first differ- 
ences in (24). 


II. Data Sources 


In this section, we discuss the selection 
and use of empirical measures of the cost of 
acquiring proved reserves and of the out- 
put and price of crude petroleum. We also 
briefly describe the other data used in the 
estimations. 


A. Cost of Acquiring Petroleum Reserves 


The only suitable data on reserve ac- 
quisition costs which are broken down by 
state are those published by the Joint As- 
sociation Survey (JAS) for “costs of 
drilling and equipping wells” (hereafter 
D&E costs). These data are available sep- 
arately for successful oil wells, successful 
gas wells, and total dry holes; they appear 
to cover the vast bulk of “proving up” out- 
lays. The JAS series on D&E costs is only 
available continuously for the years 1959- 
71, restricting the empirical estimations to 
thirteen observations.’ 


B. Current Petroleum Output and Price 
For the output variable Q, U.S. Bureau 


3 American Petroleum Institute (4 PJ) et al., Section 
I. The D&E costs include only the “Christmas tree” on 
wells to be used in production. The procedures underly- 
ing the JAS data have been criticized by Franklin 
Fisher; we have not evaluated the data published since 
Fisher wrote (i.e., those for 1961-71), but the methodol- 
ogy appears to have been substantially improved (see, 
e.g, Morris Adelman, p. 121). JAS published D&E 
costs for 1953, 1955, and 1956, but not for 1954 or 1957 
and 1958; the early data are of much lower quality than 
those for 1959-71. The Chase Manhattan Bank (CMB) 
and the JAS (API et al., Section II) publish series on 
exploration and development outlays but only for the 
entire United States. The CMB series would not be 
suitable for econometric work because it is intended as 
information for investors, not as a consistently defined 
time-series. Moreover, it includes production facilities 
beyond the “Christmas tree.” 


. 
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of Mines (USBM) data were used in con- 
structing a Divisia quantity index? of cur- 


rent outputs of oil, natural gas (nonasso- ` 


ciated and associated-dissolved), and natu- 
ral gas liquids—i.e., all petroleum produc- 
tion from which revenue was received.!! 
The USBM natural gas figure used in the 
output Divisia index was “marketed out- 
put,” which is equal to “gross” output 
from oil and gas wells, less “repressuring” 
and “losses.” 

For the price variable p, a Divisia price 
index of oil, natural gas, and natural gas 
liquids was constructed. For oil and natu- 
ral gas liquids, USBM data on values 
realized “at the well” (oil) and “at plants” 
(natural gas liquids), divided by the ap- 
propriate USBM output figure, were used. 
For natural gas, the relevant price for de- 
cisions on new reserves in year t is the 
price obtained on new contracts made in 
that year, not average realized prices 
which include sales under long-term con- 
tracts made in years past; accordingly, a 
series for “new contract” prices prepared 
by Foster Associates for the Energy Policy 
Project was used. 


C. Other Data Sources 


1) The stock of proved reserves R. An- 
nual data on end-of-year proved reserves 
of oil and natural gas, in American Pe- 
troleum Institute, American Gas Associa- 
tion, and Canadian Petroleum Association, 
were used in a Divisia index of reserves. 

2) Market-demand factor S. The values 
of this variable were those set by the 
TRRC; the annual market-demand factor 
was calculated as a percentage equal to the 
average of the twelve monthly figures. 

3) U.S. corporate income tax rate u. 
Data for 1959-69 were obtained from 


10 On Divisia quantity and price indexes, see Herman 
Wold and Lars Juréen, and Jorgenson and Griliches. 

The USBM data are given in convenient form 
through 1969 in API. For 1970 and 1971, the USBM’s 
Mineral Industry Surveys were used. 
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Joseph Pechman, p. 118; the rates for 1970 
and 1971 were taken from the U.S. In- 
ternal Revenue Code. 

4) Percentage depletion rate z. The 
statutory percentage depletion rate was 
used for want of a time-series of the effec- 
tive rate; the latter rate would be less than 
the former because of the net income 
limitation. 

5) Average production and severance 
tax rate y. This rate was calculated from 
data in API et al., Section II, on state and 
local taxes paid on oil and gas production, 
divided by the total value of petroleum 
production. 

6) Discounted value at time t of $1 of de- 
preciable cost incurred at time t, D. Iter- 
ations from 0.4 to 0.8 in increments of 0.1 
showed very little variation in the results. 
We used the conservatively high value of 
D=0.8, which is the approximate value 
of $1 of depreciable cost over five years 
at 12 percent by the sum-of-years-digits 
depreciation method (see Hall and Jorgen- 
son). 

7) Interest rate i. Two alternative time- 
series for the after-tax rate of interest were 
used. (a) The quantity (1—u) times 
Moody’s index of all “industrial” bond 
yields, for thirty-six bonds, referred to as 
the “debt” interest rate. (b) The quantity 
(1—u) times the inverse of Standard and 
Poor’s composite “‘price-earnings ratio,” 
referred to as the “equity” interest rate. 

8) Royalty share (1—7). Based on in- 
formation in McDonald (1971, p. 14, and 
1963, p. 103, n. 132), we iterated over 
values from 0.10 to 0.20. Since the empiri- 
cal results varied little between iterations, 
we follow API et al., Section II, and report 
the results for a royalty share of 15 per- 
cent. 


III. Empirical Estimations 


In this section, we first discuss the con- 
struction of the relative price variable % 
from the data discussed in Section IT. We 
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then report ordinary least squares esti- 
mates of the reserves investment equations 
derived in Section I. 

The first step in constructing the time- 
series of # was to calculate an average-cost 
proxy for the marginal after-tax cost of 
reserves 7 defined by (13). To separate 
D&E costs on successful wells into in- 
tangible (expensible) and tangible (depre- 
ciable) components, we regressed intangi- 
bles on total D&E costs for successful oil 
wells and for successful gas wells, using 
JAS data for 1959-64. The total figure for 
each type of well was then multiplied by 
the fitted slope coefficient and by one 
minus the coefficient to obtain intangible 
and tangible costs, respectively.” 

The time-series of average costs of ac- 
quiring reserves by type of tax treatment 
were then obtained by dividing dry-hole, 
intangible, and tangible D&E costs by 
gross additions to petroleum reserves. Let 
A, be a Divisia quantity index of (R,—Ri-1 
+Q,) for crude oil and nonassociated 
natural gas in year t. Also let Xa, Xo, and 
Xn be D&E costs in year t on dry holes, 
successful crude oil wells, and successful 
gas wells, respectively. Finally, let 8, and 
B, be the estimated proportions of intangi- 
bles in D&E costs in year t for successful 
oil wells and successful gas wells, respec- 
tively. Then for year t the average dry- 
hole cost of new reserves was calculated as 
Xat/At; the average intangible cost of new 
reserves was (6,Xe+(6,Xot)/At; and the 
average tangible cost of new reserves was 
((1 —b) Xat (1 — Bo) X ot ]/At. 

The last step in calculating the average- 
cost proxy for the time-series of 7 was to 
multiply the above dry-hole and intangible 


1? The JAS definitions of intangibles and tangibles 
correspond closely to those in the federal tax law (e.g., 
API et al., 1964, section T, pp. 7-8). Scatter diagrams 
of intangibles against total D&E costs for successful 
wells indicated very tight linear fits for both oil and gas 
wells. Least squares regressions gave R?>0.999; the 
constant terms were not significant. 


MARCH 1976 


costs by ({—#) and to multiply the above 
tangible costs by (1— uD). The time-series 
of 7 in turn was combined with the produc- 
tion-tax rate y, the percentage depletion 
rate z, the royalty share r, the price index 
of petroleum production $, and the rate of 
interest i, to calculate the time-series of 
the output-input, after-tax relative price 
variable #, given by (18). There is no time 
trend in the time-series of 7; the ratio of 
the variance to the mean of the series is 
less than 0.2 percent. This allowed us to 
assume that over the time period covered 
by our data, the own-rate of interest on 
proved reserves was zero. Consequently, 
the term [1/n(t) ][dn(t)/dt] was set equal 
to zero in calculating the time-series of h. 

Market price $ is a component of k, and 
the quantity of output Q enters the esti- 
mating equations as another explanatory 
variable. During the period covered by 
our data, authorities in the five proration- 
ing states effectively controlled the price 
of crude oil through the policy of MDP 
(under the protective cover of the import 
quota). By varying the market-demand 
factor, the state authorities in effect 
selected price-quantity pairs from the do- 
mestic demand curve. It is therefore ap- 
propriate in the following regressions to 
assume that market price and output were 
both exogenously determined variables 
over the pericd studied.” 

The results of least squares regressions 
for the estimating equations derived in 
Section I, using the data described in Sec- 
tion II and the procedures detailed above, 
are reported in Table 1 (debt interest 
rate) and Table 2 (equity interest rate). 
Given the small number of degrees of free- 
dom, the results of the least-squares regres- 
sions are encouraging. All estimated coeffi- 
cients of explanatory variables are highly 


13 For further explanation of this point, see fn. 17 and 
the accompanying discussion in Section IV below. 
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TABLE 1—REGRESSION RESULTS: Dest INTEREST RATE 
Coefficients 
he Q: S: t R DW F 

ao oa a az a 

(24) In Re 4.3423 0335 - 8667 —.1719 —,0275 .9734 2.0823 110.7915 
(2.99) (4.18) (9.40) (16.92) (7.17) 

(26) AR/R: — .0443 .9081 —.1877 — .0292 .8919 2.1853 31.2575 
(5.1) (7.12) (8.62) (6.06) 

(27) A ln Ry — .0379 .8488 — .1699 — .0266 .8507 2.1009 21.8947 
(4.16) (5.96) (7.17) (4.84) 





Note: Absolute values of -ratios in parentheses. R?=coefficient of determination adjusted for degrees of freedom. 
DW = Durbin-Watson statistic; null hypothesis of no serial correlation, DW = 2.0. F= F-statistic; F(4, 8) for equation 


(24) and F(3, 8) for equations (26) and (27). 


TABLE 2—REGRESSION RESULTS: Equity INTEREST RATE 











Coefficients 
ht Q: S: t R DW F 
ao a az az a | 

(24) In Ri 3.6807 .0332 .9078 — .1893 — .0295 9723 2.4401 106.1457 
(2.55) (4.06) (9.93) (18.42) (7.89) 

(26) AR/Rt — .0299 .9644 —.1398 — .0338 .8417 2.3299 20.5016 
(3.91) (6.30) (7.10) (6.04) 

(27) A In R, — .0297 .9176 —.1789 — .0308 8185 2.5032 17.5367 
(3.58) (5.91) (6.60) (5.32) 


Nole: See Table 1 for explanation of terms. 


significant; moreover, they are quite stable 
between the stock and the flow estimating 
equations. The R? are relatively high; in- 
deed, we expected worse fits for the first- 
difference equations, (26) and (27). The 
Durbin-Watson statistics evidence virtu- 
ally no serial correlation of the residuals 
for the debt interest rate and only a weak 
tendency towards negative serial correla- 
tion with the equity interest rate.1* The 
F-statistics for all six equations estimated 
exceed the confidence values at the 1 per- 
cent level of significance. 

u Our colleague, Ronald Ehrenberg, has pointed out 
that regardless of the calculated values of the Durbin- 
Watson statistics for the equations estimated, the ap- 
parent absence of serially correlated residuals can be 


true for only the stock equation or the flow equations 
but not for both simultaneously. 


The signs of the estimated coefficients 
reported in Tables 1 and 2 can be in- 
terpreted as follows. For the stock equa- 
ticn (24), producers held a larger stock of 
proved reserves during the period studied, 
ceteris paribus, (a) the higher was the out- 
put-input relative price variable (a:>0); 
(b) the higher was the rate of current pe- 
troleum output (a.>0); (c) the smaller 
was the market-demand factor (a;<0); 


1 One might be tempted to think that a more strin- 
gent (smaller) value of the market-demand factor would 
have reduced the stock of reserves by raising the price 
of the effective flow of reserve services into the produc- 
tion of crude petroleum (e.g., Adelman, p. 106). In fact, 
producers were forced by the policy of MDP to increase 
the reserve/output ratio for any given level of output. 
Hence the negative relationship which we find is the 
one to be expected. 
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TABLE 3—IMpLIeD PARAMETER VALUES: 
Dest INTEREST RATE 
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TABLE 4—IvPLIeD PARAMETER VALUES: 
Equity INTEREST RATE 























Parameters Parameters 
Equations 1/(1+2) b 9 y Equations 1/(1+2) b 0 y 
(24) in R .0335 1.1599 .1779 -0330 (24) In Re .0332 1.1054 .1958 .0337 
(26) AR /Ri .0443 1.1064 . 1964 .0338 (26) AR:/Rt  .0299 1.0381 .1957 .0362 
(27) Aln Re .0379 1.1865 .1766 .0327 (27) Aln Re .0297 1.0928 1844 .0347 





Note: We lack information to solve explicitly for 4 
(scale parameter) and a (input-intensity parameter); 
see (23). 


and (d) the lower was the rate of techno- 
logical change (a, <0). For analogous in- 
terpretations of the two flow equations 
(26) and (27), add a modifying phrase, 
“proportional change in” or “change in,” 
where appropriate in the above interpreta- 
tion of the stock equation. 

We report in Tables 3 and 4 the values 
of the production function parameters 
1/(1+2), b, 0, and y which from (23) are 
implied by the estimated coefficients re- 
ported in Tables 1 and 2. The estimates of 
1/(1++), which is the elasticity of substi- 
tution between reserves and nonreserve 
inputs and is equal to the coefficient a, 
are contained in (0, 1] as required by our 
specification of the production function. In 
addition, the values of the elasticity of 
substitution are quite small, plausibly sug- 
gesting that it is difficult to substitute non- 
reserve inputs for proved reserves in pro- 
ducing crude petroleum. The estimates of 
b, 6, and y are biased because they are 
non-linear functions of the a;. The esti- 
mates of b, which is the homogeneity pa- 
rameter and is equal to (a:—1)/(ai—a»), 
are not contained in (0, 1] as required by 
our specification of the production func- 
tion. The estimates of 8, which is the elas- 
ticity of the full-time equivalent stock of 
reserves with respect to the market-de- 
mand factor and is equal to a3/(a:—1), are 
positive as required by (7); they are also 
much smaller than unity, suggesting that 
crude petroleum producers in the prora- 





Note: See Table 3 for explanation. 


tioning sector did indeed respond to MDP 
by utilizing their proved reserves more in- 
tensively than they would have under 
literal “shutdown days” prorationing. Fi- 
nally, the estimates of y, which can be 
interpreted as the rate of technological 
change and is equal to a,/(a:—oy), are 
nonnegative as required by our specifica- 
tion of the production function; further- 
more, the implied values of 3.3 to 3.6 per- 
cent per annum are reasonable. 


IV. Conclusions and Policy Implications 


Our empirical estimates of the determi- 
nants of investment in crude petroleum re- 
serves in the prorationing sector of the 
U.S. petroleum industry for 1959-71 are 
consistent with the model of investment in 
crude petroleum reserves presented in Sec- 
tion I. The results indicate that several 
public policies have significantly affected 
investment in reserves in the prorationing 
sector. Three of the four explanatory vari- 
ables depend on instruments of govern- 
ment control. The relative price variable 
is a function of the special federal corpora- 
tion income tax provisions for petroleum. 
The market-demand factor is under the 
direct control of state prorationing au- 
thorities. In addition, both those authori- 
ties and the federal government exercised 
control over crude oil price and quantity 
during the period studied, through the 
policies of MDP and the oil import quota, 
respectively. 

Two of the three policies had direct par- 
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tial effects on investment in petroleum re- 
serves which can be inferred from our esti- 
mates. In addition, all three policies had 
indirect partial effects through induced 
changes in equilibrium price and quantity, 
which can also be inferred from our esti- 
mates. The total effects can be determined 
from our results if both the direct and the 
indirect effects have the same sign; other- 
wise, further information is required. We 
consider first the direct and then the in- 
direct policy effects on petroleum reserves. 

The special federal tax provisions for 
petroleum corporation income increase the 
value of the relative price variable h, given 
the price of petroleum output.!® Thus the 
significantly positive estimates of a, imply 
that those provisions increased investment 
in reserves compared to uniform tax treat- 
ment. Similarly, the significant positive 
estimates of a; imply that setting the 
market-demand factor S at less than unity 
increased investmer t in reserves compared 
to the absence of effective MDP (S=1). 

The oil import quota indirectly affected 
investment in prorationing-sector petro- 
leum reserves by restricting the quantity 
of imports. Given the market-demand fac- 
tor and the special tax provisions, reduced 
imports would lead to a higher price in the 
U.S. market; the higher price in turn 
would induce an increase in quantity sup- 
plied in the prorationing sector. Therefore, 
the significantly positive estimates of a; 
and a, the coefficients on relative price 
and output, imply that the oil import 
quota increased investment in petroleum 
reserves. 

The indirect effects on petroleum re- 
serves of the special tax provisions and 
MDP involve shifts in the petroleum sup- 


16 From (18), k is seen to be an increasing function of 
the rate of percentage depletion z. It can be seen from 
(13) that the expensing of intangible drilling costs trans- 
fers marginal acquisition costs in the amount [g2+7 (age 
/a1)] from a term with weight [1—uD] to a term with 
the smaller weight [1—z]. 
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ply curve. It can be shown that the model 
developed in Section I leads to a prora- 
tioning-sector supply function relating 
quantity supplied to the market-demand 
factor, time, and two output-input rela- 
tive price variables, our % and another 
relative price, which we have not explicitly 
defined, for the nonreserve input. In order 
to represent the supply function as a 
family of supply curves in price-quantity 
space, we define the following variable: 


i(t)n(t) 
w(t) {1—y(t)—u(t) [1—y(t) —2()]} 
Given the assumption of a zero own-rate 


of interest on reserves (see Section III), 
statements (18) and (28) imply 


(28) c(t)= 


(29) h(t) = —— -—— 


Then holding constant the price of the non- 
reserve input and the rate of interest, 
quantity supplied in the prorationing sec- 
tor at time t is an increasing function of p 
and S and a decreasing function of c. A 
similar argument leads to a supply func- 
tion for the nonprorationing sector which 
is increasing in p and decreasing in c; the 
market-demand factor S does not, of 
course, appear in the nonprorationing- 
sector supply function. Since total do- 
mestic supply is the sum of the quantities 
supplied by the two sectors, the total sup- 
ply function can be represented by the 
family of supply curves Q(-) in the price- 
quantity space of Figure 1. 

Let D(p) in Figure 1 be the demand 
curve for petroleum in the domestic mar- 
ket. Then suppose that the special tax 
provisions were made more generous, so 
that c decreased from (say) c” to c’; asa 
result, the supply curve would shift from 
Qip, c”, S’) to O(A, c’, S’). Given D(p), the 
shift in supply would in turn reduce equi- 
librium price from #° to p* and increase the 
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quantity supplied from Q? to Q*. Part of 
the increase in quantity supplied would 
come from the prorationing sector. Thus 
making the special tax provisions more 
generous would (ceteris paribus) reduce 
market price and increase the quantity 
supplied (and vice versa for making the 
provisions less generous). 

To isolate the indirect effects of varying 
the special tax provisions, we take the dif- 
ferential of (22), set dS, and dt equal to 
zero, and use (29) to obtain 


apiki 
(ce) *he 


aoe [2 - z| dp 
Pr 


ace 

where Æ, is the price elasticity of demand 
for petroleum at time t. The first term on 
‘the right-hand side of (30) is the direct 
effect on reserves of changes in the special 
tax provisions; since dc, is negative, the 
sign of this term is positive, which is con- 
sistent with our earlier finding that the 
direct effect of the special tax provisions 
was to increase reserves. 

The second expression on the right-hand 
side of (30) is the indirect effect on reserves 
of changing the special tax provisions. As 
noted above in discussing Figure 1, making 
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those provisions more: generous reduces 
the market price. Therefore df, is negative 
and, since a is positive, the sign of the in- 
direct effect is the opposite of the sign of 
the term in brackets. The latter sign is 
analytically indeterminate, depending on 
whether a;p;:/axc.h: is greater or less than 
E,. To place limits on the sign of the 
bracketed term, we calculated the values 
of a1p,/orcd,, using the estimates of œ and 
a (see Tables 1 and 2) plus the observed 
figures for pı, 44, and ci for 1959-71; these 
values vary from 0.0366 to 0.0659, There- 
fore the bracketed expression in (30) was 
negative in each year between 1959 and 
1971 in which the price elasticity of de- 
mand for crude petroleum exceeded.0.0659. 
If the bracketed expression was negative, 
the indirect effect as a whole would have 
been positive, thereby reinforcing the di- 
rect effect. On the assumption that Æ, was 
larger throughout the period than the very 
low value of 0.0659, we tentatively con- 
clude that both the direct and the indirect 
effects of the special tax provisions in- 
creased the stock of proved reserves of 
petroleum. l 

To examine the indirect effect of market- 
demand prorationing on reserves, let us be- 
gin with the supply curve Q(, c’, S”) in 
Figure 1. Now suppose MDP is made more 
stringent by a reduction in the market- 
demand factor from S” to S’. We showed 
above that this reduction would directly 
increase the stock of petroleum reserves. 
There would also be an indirect effect, 
however, since moving from S” to S” would 
shift the supply curve in Figure 1 from 
QO(p, d, S”) to Off, c’, S’).17 As a result, 
equilibrium price would increase from p* 
to p? and total quantity supplied would 
decrease from Q° to Q*. By reasoning 

The ability to shift the supply curve in market 
price-output space is the reason why effective MDP 
enables the prorationing boards to pick points on the 
demand curve. Thus, so long as prorationing is effective, 


market price and output are exogenous to the proration- 
ing sector producer. 
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analogous to that above for the special tax 
provisions, the indirect effect of MDP 
would be a decrease in reserves, provided 
that the price elasticity of demand for 
crude petroleum was greater than 0.0659. 
Because the direct and indirect effects have 
opposite signs in this case, the direction of 
the total effect of MDP on petroleum re- 
serves cannot be determined from our esti- 
mates alone. Additional information on the 
supply and demand functions is required 
to determine the net total effect. 

The Arab embargo of October 1973 has 
prompted interest in the question of na- 
tional “independence” in oil. Independence 
can be defined as having the capacity for 
self-sufficiency—that is, the capability of 
being independent of foreign suppliers if 
the need arises. It can be promoted 
through actual self-sufficiency in produc- 
tion or through holding excess domestic 
capacity which can be used in the event 
that foreign supplies are disrupted. For a 
depletable resource such as petroleum, in- 
creasing domestic output in order to pur- 
sue self-sufficiency in production in one 
period will make it more expensive to be 
self-sufficient or to hold excess capacity in 
later periods. In contrast, a policy which 
promotes independence by inducing do- 
mestic producers to hold excess capacity 
need not mortgage future independence by 
increasing the present rate of depletion of 
the resource.}8 

An interesting question is whether past 
public policies have contributed to or de- 
tracted from national independence in oil. 
Proponents of those policies have claimed 
that they promoted a “strong petroleum 
industry” and thus increased ‘national 
security.” Our empirical estimates permit 
us to shed some light on this question. In 
what follows, we analyze the effects of 
past policies on self-sufficiency as measured 
by the quantity of imports; discussion of 


18 These points are fully explained in the authors’ 
paper, 1975b. 
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policy effects on alternative measures of 
self-sufficiency is relegated to footnotes. 
We also analyze the effects of past policies 
on independence as measured by the ratio 
oi imports to domestic proved reserves; be- 
cause reserves are a measure of productive 
capacity, this ratio is one index of the 
capability of the domestic petroleum in- 
dustry to replace imports. 

We saw above that, ceteris paribus, the 
indirect effects of the special petroleum 
tax provisions were transmitted in part 
through an increase in domestic quantity 
supplied. Given that the oil import quota 
was administered by limiting imports to 
a fixed percentage of domestic produc- 
tion,” the increase in domestic production 
led to an increase in the quantity of im- 
ports. Thus the special tax provisions 
tended to reduce self-sufficiency in oil dur- 
ing the period 1959-71.” In. addition, the 
increased domestic production caused the 
faster depletion of domestic petroleum re- 
sources; hence the existence of the special 
tax provisions in the past has made the 
present pursuit of independence more 
costly. Finally, we saw above that the total 
effect of the special tax provisions was 
probably to increase investment in proved 
reserves. Since those provisions also in- 
creased imports, we cannot determine their 
net effect on past independence in oil as 


19 All changes and effects discussed below are partial 
ores. 

20 James Burrows and Thomas Domencich, p. 12; 
Cabinet Task Force, p. 10. There was a gradual accumu- 
lazion of exceptions to this policy criterion but they are 
irrelevant to an analysis of partial effects. 

21 Other measures of self-sufficiency are the ratio of 
imports to domestic production Qn/Qz, and the ratio of 
imports to total domestic quantity demanded Q,./D. 
Given the way the import quota was administered, the 
first measure Q,,/Qg could not be changed by any other 
petroleum policy. Because the special tax provisions in- 
creased both Qm and D, the second measure Qm/D would 
have varied with tax policy; unfortunately, our esti- 
mates do not enable us to calculate the relative magni- 
tudes of the two increases. Note that a different admin- 
istration of the oil import quota would have led to other 
conclusions about tax policy effects on the several 
measures of self-sufficiency and independence. 
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measured by the ratio of imports to proved 
reserves. 

As we showed above, the policy of 
market-demand prorationing (MDP) re- 
duced domestic petroleum production. 
Given the way the import quota was en- 
forced, MDP therefore reduced oil imports 
and thereby increased past energy self- 
sufficiency.” Because the direct effect of 
MDP on reserves was positive but the in- 
direct effect was negative between 1959 
and 1971, we cannot determine the net 
effect of MDP on past independence in oil 
as measured by the ratio of imports to re- 
serves. We can say, however, that past 
MDP made the present pursuit of inde- 
pendence less costly because the lower rate 
of petroleum production reduced the rate 
of depletion of domestic petroleum re- 
sources.” 

The oil import quota, of course, reduced 
the quantity of imports compared to a 
policy of free trade in oil; thus it increased 
past self-sufficiency in oil.?4 In addition, 
we found that the quota indirectly in- 
creased investment in proved reserves by 
raising the market price of petroleum. The 
combination of lower imports and greater 
reserves means that the quota increased 
past independence in oil as measured by 
the ratio of imports to reserves. The in- 
creased market price, however, led to 
larger domestic production and hence 


faster depletion of domestic petroleum re- . 


sources. The oil import quota of the past 


22 Using the alternative measure Qm/ D, the effect of 
prorationing on self-sufficiency is qualitatively indeter- 
minate, since both components of the ratio would be 
reduced. 

23 We abstract here from the considerable inefficiencies, 
due largely to overdrilling and favoritism towards 
“stripper” wells, introduced by MDP when it was an 
effective policy; see Adelman. 

24 The quota unambiguously increased self-sufficiency 
according to the alternative measure Q,./Qu, since the 
numerator was reduced and the denominator was in- 
creased. According to the measure Q,,/D, however, the 
effect is ambiguous, since both components were reduced 
(domestic quantity demanded was reduced by the 
higher market price caused by the quota). 
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therefore made the pursuit of present inde- 
pendence more expensive. 

A lesson in the importance of evaluating 
related public policies simultaneously rath- 
er than in isolation from one another is 
provided by the interaction between the 
import quota and the special petroleum 
tax provisions. The quota was ostensibly 
intended to promote self-sufficiency in oil. 
We saw above, however, that the special 
tax provisions in the presence of the quota 
tended to reduce self-sufficiency in oil dur- 
ing the period 1959-71 by increasing the 
quantity of imports. Ironically, had there 
been no import quota, the-special tax pro- 
visions would have reduced oil imports,” 
thereby increasing self-sufficiency. Fur- 
thermore, without the quota the special 
tax provisions would have increased past ` 
independence in oil, in that the increase in 
reserves coupled with the reduction in im- 
ports would have decreased the import- 
reserve ratio. With the quota, in contrast, 
both the numerator and the denominator 
of the ratio were increased, leaving the 
effect on independence indeterminate. 

In conclusion, we wish to stress two im- 
plications of the preceding discussion of 
independence in oil. First, in evaluating a 
particular petroleum policy, one must take 
into account possible interactions with 
other policies; we found, for example, that 
the effects of the special tax provisions on 
self-sufficiency would have been reversed, 
had the oil import quota not existed. Sec- 
ond, our analysis reveals that past policies, 
contrary to assertions by their proponents, 
did not unambiguously promote national 


2 Tf the supply curve of imports was horizontal and 
(in the absence of an import quota) constituted the 
controlling marginal supply price in the domestic mar- 
ket, the increase in domestic supply resulting from more 
generous federal tax treatment would mean larger do- 
mestic production and hence fewer imports, since the 
total quantity demanded would not change. For an up- 
ward-sloping import supply curve, the increase in do- 
mestic supply would reduce the market price and hence 
also reduce the quantity of imports supplied in the 
market. 
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independence in oil. In designing future 
petroleum policies, then, attention should 
be paid to achieving consistency among 
different policies. Moreover, public offi- 
cials would do well to explore alternative 
sets of policies which may dominate the 
past set in the sense of offering (say) a 
lower-cost time path for national inde- 
pendence in oil (see, for example, the 
authors, 1975b). 
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Do Income Taxes Reduce the Effectiveness 
of Monetary Policy? 


By Stantey W. BLACK AND RUDOLPH C. Briirz* 


The contemporary lore of monetary and 
fiscal policy contains two general proposi- 
tions asserting that high income taxes reduce 
the effectiveness of monetary policy. One is 
a reduction in the interest sensitivity of 
investment demand, and the second is a fall 
in the value of the multiplier. For example, 
Warren Smith’s recent textbook Macro- 
economics describes the first effect: 


. . there are a priori reasons for doubt- 
ing that investment decisions would be 
likely to be strongly affected by changes 
in borrowing costs. One is that interest 
is deductible as an expense in calculating 
income for tax purposes. With a corpor- 
ate income tax rate of 50 percent, an 
increase in the interest rate by one per- ` 
centage point, from 5 to 6 percent, 
would mean an increase of only half a 
percentage point, from 2:5 to 3 percent, 
in the effective interest rate after adjust- 
ment for tax deductibility. Thus, the 
deductibility of interest under the in- 
come tax probably serves to blunt rather 
substantially the effects of interest rate 
changes on inyestment. [p. 204] 


It is also generally known that income 
taxes reduce the value of the multiplier, 
since the taxes are a leakage from the income 
stream.. Therefore, a reduction in the tax 
rates on personal and corporate income 
would be expected to have a two-fold effect 
in strengthening the impact of monetary 
policy. First, the interest sensitivity of in- 
vestment spending would be increased so 
that a fall in the interest rate would have a 
larger impact on investment demand. Sec- 
ond, the multiplier would be larger at a lower 
tax rate so that the larger increment in in- 
vestment demand would have a magnified 
effect on aggregate income. Here we assume 
that the personal and corporate tax rates 


* Vanderbilt University. 
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are changed together i in an across-the-board 
fashion. 

In the course of investigating these two 
propositions rather carefully, we have dis- 
covered that the first one is incorrect for 
business investment, at least in the context 
of two well-known theories of investment 
behavior and the present tax structure of the 
United States. This was earlier pointed out 
by Paul Samuelson in a brief remark which 
did not examine the full implications of tax 
rates for investment. In fact, no general 
statement about the effects of tax rates on 
the interest sensitivity of investment can be 
made without considering the prevailing 
mix of debt and equity (in turn, influenced 
by the tax system) and the relative flows of 
investment to sectors subject to different 
tax rules (the. business and household sec- 


` tors). This paper is devoted to the exposition 
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of these findings. To begin with, we discuss 
the effects of tax rates on the cost of capital 
as defined in the SSRC-MIT-PENN quar- 
terly econometric model of the U.S. economy 
(the SMP model) and the underlying Jorgen- 
son and Modigliani-Miller theories of invest- 
ment behavior. In this context, we demon- 
strate how the tax structure combined with 
the SMP specification of cost of capital 
invalidates the first proposition on the sensi- 
tivity of investment to the after-tax rate of 
interest. Next, we illustrate our findings in 
a simple 7S-LM framework, showing how 
changes in tax rates in turn change the effec- 
tiveness of monetary policy, both through 
the interest sensitivity of investment and 
through the multiplier. 


I. The Effect of Tax Rates on the Interest 
Sensitivity of Investment 


At the most elementary level, the cost of 
capital for a firm is the opportunity cost of 
the debt or equity funds which must be 
attracted to permit the acquisition of physi- 
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cal assets. The rental price of a capital good 
can be expressed as the quasi rent Q which 
must be earned by the marginal capital good 
to justify its purchase, given the price of the 
capital good P, the marginal cost of capital 
as a percentage rate R, and the tax structure 
and other costs. Ignoring taxes and depreci- 
ation for a moment, the marginal investment 
must satisfy Q/P=R. A general formula for 
the rental price based on Robert Hall and 
Dale Jorgenson’s theory of investment be- 
havior has been developed by Frank de 
Leeuw and Edward Gramlich to describe the 
investment functions of the SMP model. 
Let D be the physical rate of depreciation, 
TP be the property tax rate, and G the ex- 
pected rate of capital gains. Denote the 
income tax rate by ¢, the rate of investment 
tax credit by u (treated as a reduction in the 
cost of purchasing the capital good). Let v 
and z be the proportions of the rental Q and 
the capital gain G that are taxable, while w, 
x, and y are the proportions of depreciation 
D, cost of capital R, and property tax TP 
that are deductible from taxable income. 
Then the marginal investment must earn a 
quasi rent given by the following formula: 
Q — ri) 


(1) PO — u) = D(1 — wi) + R(1 — xi) 


+ TP(1 — yl) — G(1 — zt) 


Under stationary assumptions and perfect 
certainty, this formula can be derived very 
easily. t 

To draw out the implications of equation 


1 Ignoring income taxes to begin with, and letting 
D'=D-P, TP'=TP-P, G'=G-P denote the amounts 
of depreciation, property taxes, and expected capital 
gains, cne has the condition for profitability of the in- 
vestment as: 


paj LPTP te QO DTP +e 
a (i + RY j R 
Then 

Q D’ TP Œ Q 

op p pp pe 


or 
L SR}D+TP-G 
P 


Allowing for taxes, one must define each of these factors 
after tax, leading to equation (1). 
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(1) for our problem, let us ignore deprecia- 
tion, property taxes, expected capital gains, 
and the investment tax credit. Then one has 





(2) opt 
‘ P (1 — 2!) 
is aQ/P 1-a 
>. OR 1 — vt 


Now for fully mortgaged owner-occupied 
residential housing or other credit-financed 
consumer durables, the rental is nontaxable 
(v=0), but the interest is deductible (x= 1). 
The result is O/P= R(1—2), and a reduction 
in the tax rate raises the derivative of the 
rental rate with respect to the cost of capital 
(since 6(Q/P)/65R=1—t in this case). This 
is entirely consistent with the first proposi- 
tion discussed above. 

In the case of business investment, how- 
ever, all income is taxable (v= 1) while only 
a part of the cost of capital, that relating to 
debt-financed investment, is deductible, so 
that x is substantially less than one. In the 
case of all-equity finance, +=0. For the 
SMP model, Charles Bischoff took *=.2 
based on the ratio of debt to equity in the 
corporate sector. (This assumes that the 
debt-equity ratio is a constant which may 
not be true when there is a change in the tax 
rate. We return to this point in fn. 3.) 
Therefore we obtain 


RG — .2) 
1—4 


and a cut in the tax rate lowers the derivative 
of the rental rate with respect to the cost of 
capital! Allowing for depreciation and the 
investment tax credit makes no difference to 
this result, which is based directly on the 
application of Jorgenson’s theory of invest- 
ment behavior. As a matter of fact, exactly 
the same result as given in (4) can be ob- 
tained from Modigliani and Miller’s theory 
of investment behavior under uncertainty.’ 
As should be apparent by now, the actual 
effect of a change in tax rates on the interest 


(4) Q/P = 


? According to Modigliani and Miller, the cost of 
capital for a firm is “the minimum prospective yield 
an investment project must offer to be just worth 
undertaking from the standpoint of the present stock- 
holders” (1963, p. 439). In their notation, X is the 
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sensitivity of investment will depend cru- 
cially on the taxable proportion of the quasi 
rent of capital v relative to the deductible 
proportion of the cost of capital «, as defined 
by the tax laws. In the above cases we had 
<x or >g. But if v=, the formula again 
becomes Q/P =R, and the tax rate has no 
effect. Sample situations with »= include 
either business investment completely fi- 
nanced by debt (v=x=1); or equity- 
financed outlays for research and develop- 
ment, mineral exploration costs charged to 
current expense, and advertising outlays to 
enhance goodwill (v=%=0). Richard Mus- 
grave, p. 343, shows that v=0 for investment 
outlays charged to current expense. 

The use of equation (3) to analyze the 
effectiveness of monetary policy depends on 
the assumption that the after-tax cost of 
capital, at which the future earnings of in- 
vestment projects are discounted, is a vari- 
able influenced by current market vields. As 
Bischoff notes, “...the appropriate em- 
pirical measure of the discount rate is sub- 


expected earnings before taxes and interest of a firm 
in some risk class 2, 7 is the tax rate, R the interest pay- 
ments on debt D at rate r. Then the expected after-tax 
return to capital is 


¥=(1-7)(K¥-R+R 
=(1—-)X¥+rR= (1—7)X +rrD 


The value of the firm V is then determined by capitaliz- 
ing the uncertain stream (1—7)X at rate p, “the rate at 
which the market capitalizes the expected returns net 
of tax of an unlevered company of size X in class k,” 
and by capitalizing the certain stream of tax savings on 
interest payments at rater <p, or 

yx (1—7)X 4 wD 2 

p r p 

This expression can be manipulated to give the before- 
tax average cost of capital as 


X _i—rD/V 
V i-r ; 
where D/V is the share of debt in the capital structure 
of the firm. This before-tax average cost of capital is also 
the marginal cost of capital p* with which the expected 


returns on new investments must be compared in 
making investment decisions, or 


1—7L* 


i-r 


P 


p= 





P 


where L* is the firm’s long-run target debt ratio. This is 
just equation (4) in different notation. 


- multiplier, 
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ject to a great deal of disagreement, but from 
the point of view of- policy the choice is 
crucial” (p. 83). Hall and Jorgenson, for 
example, assume that the discount rate or 
cost of capital is a constant, while Modigliani 
and Miller (1958) try to show that it is 
influenced by market interest rates. 


II. An IS-LM Framework 


For the purpose of illustrating our results 
on changes in the interest sensitivity of 
investment caused by changes in the tax 
rate and integrating them in turn with the 
effect of tax changes on the value of the 
we shall use a simple linear 
IS-LM framework. 

Defining all variables in real terms, let 
consumption C be a linear function of dis- 
posable income Yd: 


(5) . C=aY4 +b 


Assuming a proportional tax rate ¢ and no 
business saving, disposable income Yq is a 
linear function equal to national product Y 
minus taxes 7: 


(6) l Y= 0-)Y=Y-T 


Since disposable income is equal to consump- 
tion plus personal saving S, we can use (5) 
and (6) to solve for saving plus taxes as a 
function of total income. , 


() S4+T=¥-C=[i-al—d)]y— 


We assume that investment depends linearly 
on the before-tax required quasi rent on 
capital R{1—<«t)/(1—vt) from equation (2) 
above: 


(8) I= -al = =|R 


1 — uw 





Equating saving plus taxes from equation 
(7) to investment from equation (8) plus 
exogenous government spending G, we find 
the equation of the ZS curve to be 


se 
(1 — xt) h 

1— a(l- ù) 

eas 


(9) R= 


VOL. 66 NO. 1 


The slope of the ZS curve is 


OR (1—+#)T1—ai-d 
-al h ]<o 





(10) 


A change in the tax rate changes this slope 
for two reasons, both shown in equation (11): 
1) the interest sensitivity of investment 
changes because of the term (1—1/(1— xt), 
and 2) the multiplier changes because of the 
term (1—a(1—4))/h. 


iis aR É wal 2] 





avat L h(i — xt) 
-[v(1 — xt) — x(1 — of) | 

ali — vt) 

g hi1 — xt) 


The first term in (11) can be either positive 
or negative, depending on whether the tax- 
able fraction of profit v is greater or less than 
the deductible fraction of capital costs x, 
while the second term is always negative.’ 

In Figure 1, the initial equilibrium of the 
system is given by the solid curves ZS% and 
LM, with [So derived from the solid curves 
in the other three quadrants. The effects of 
monetary policy are shown by a shift from 
IM, to LM, in response to an open market 
operation. 

If the personal and corporate tax rates are 
reduced, leakages will be lower, as shown by 
the dashed flatter S+T curve in the south- 
east quadrant. Thus the multiplier will be 
larger, and the JS curve will become flatter 
because of this effect, raising the effective- 
ness of monetary policy. The interest sensi- 
tivity of investment shown in the northwest 


3 This assumes that the debt-equity ratio is indepen- 
dent of the tax rate. If we allow the tax rate to affect the 
debt-equity ratio (dx/dt>0), the first term in (11) 
becomes 


1-a(l-—a# v—2 U1 — vi) dx 
hk qa Goa a 


The term in brackets is negative for v<x and is positive 
for v>« if (v—x)/x(1—vt) > (/x) dx/dt). Thus a vari- 
able debt-equity ratio does not reverse our conclusions 
for the case v> x unless the elasticity of the debt-equity 
ratio with respect to the tax rate exceeds 8 in the case 
of the SMP model (v=1, x=.2, t=.5). 
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FIGURE 1. EFFECT OF REDUCTION IN RATE OF 
Income TAx 


quadrant will either rise or fall, depending on 
whether v< x (the right-hand dashed curve) 
or-v>«x (the left-hand dashed curve). The 
case v<% makes for a flatter ZS curve and 
more effective monetary policy, while the 
case v>x makes for a steeper JS curve and 
less effective monetary policy. The argument 
following equation (3) above indicated that 
v<a for owner-occupied residential housing 
and other credit-financed consumer durables. 
On the other hand, v> xv for business invest- 
ment. If v=, the investment function does 
not shift with the changes in the tax rate. 

Presumably, the combined effect of these 
shifts in the savings and investment func- 
tions will be a flatter ZS curve shifted to the 
right, as 7S;. The presumption is that ex- 
pression (11) is negative overall. Neverthe- 
less, the effects of higher interest rates on 
business investment have been shown to be 
greater with high tax rates than with lower 
tax rates, contradicting Smith’s view cited 
earlier. 4 


III. Effects of Inflation 


The preceding analysis has implicitly as- 
sumed ù given price level. With an upward 
sloping Keynesian supply function, the 


4We have performed simulations with the SMP 
econometric model confirming this finding in the con- 
text of the model. A copy of these results is available to 
interested readers upon request. 
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analysis would have to be supplemented with 
discussion of the effects of higher prices on 
the results of Figure 1. The Keynes and 
Pigou effects, for example, would shift the 
curves JS; and LM, somewhat to the left as 
reduced real balances lead to a tighter money 
market and increased saving. However, the 
slopes would still change as shown in the 
figure. 

More interesting possibilities arise if we 
assume that monetary expansion generates a 
higher rate of anticipated inflation. In this 
case the nominal rate of interest will rise 
above the real fate shown in Figurei. Indeed 
Jorgen Gelting has recently argued that the 
nominal rate of interest must rise above the 
real rate by more than the anticipated rate 
of inflation, because the income tax 


í 


‘... ignores the distinction between 
that part of interest payments which 
compensates for the fall in the value of 
money, and the part which is true in- 
come. If in non-inflationary conditions 
the equilibrium rate of interest gross of | 
tax is 6 percent and thus net of 50 per- 
cent income tax is 3 percent then to ob- 

. tain the same real rate of interest at 10 
percent inflation, the market rate should 
rise to 26.6 percent, equivalent to 13.3 
percent net of tax, which will leave a real 
rate of return of 3 percent.... More 
generally, assuming the rise in the mar- 
ket rate to compensate fully for infla- 
tion, the elasticity of the market rate 
with regard to the tax rate t will be 
t/(1—t). [p. 65] 


Gelting is discussing the return on finan- 


‘cial assets held by individuals who are suf- 
fering real capital losses (G<0 in equation 
(1)). In this case property taxes, the invest- 
ment tax credit, and depreciation are irrele- 
vant so the before tax yield is equal to 


1 — xt 
@ R 
P 1 — ot 


1— zi 
1 — wt 





(12) (—G) 


For personal investments, x=0, 7=1, and 
z=0, giving 
Q 1 1 
13) —-=———R+——(-G 
(13) Sed pos ) 


Given the real cost of capital R, an increase 
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in the anticipated rate of inflation (— G) will 
raise Q/P by 1/(1—ù times the increase in 
the rate of inflation. It is obvious from equa- 
tion (12) that. this effect is due to the non- 
deductibility of the real capital losses caused 
by ‘inflation. If the deductible fraction of 
losses 2 were equal to the taxable fraction of 
yield v, a given rate of inflation would raise 
the nominal yield Q/P by exactly the rate 
of inflation, unless the real rate of interest 
falls. f 


IV. Concluding Comment 
This investigation has shown that contem- 


-porary theories of investment behavior in 


which the cost of capital is taken to be a 
function of tax rates and the average cost of 
debt and equity capital yield new conclu- 
sions about the effect of taxes on investment 
behavior. Specifically, when the fraction of 
earnings that is taxable exceeds the fraction 
of the cost of capital that is deductible, an 
increase in the tax rate raises the interest 
sensitivity of investment demand. Con- 
versely, when the taxable fraction of earnings 
falls short of the deductible fraction of costs, 
an increase in the tax rate lowers the interest 
sensitivity of investment demand. 

There are two major unresolved issues to 
which.our study points. First, the hypothesis 
that the rate of discount of future earnings 
prospects is a variable influenced by current 
market yields is a crucial hypothesis, and 
one with which we agree. 

Secondly, the assumption that the rele- 
vant marginal cost of capital can be approxi- 
mated by a weighted average of the average 
cost of debt and equity capital is equally im- 
portant and much less acceptable. We are not 
alone in doubting this assumption, which has 
been questioned by John Lintner, Luigi 
Tambini,.and Joseph Stiglitz, among others. 
All of these authors in one way or another 
raise James Duesenberry’s argument that: 
the marginal cost is increasing: “As debt 
rises relative to earnings the risk premium 
required to cover the leverage of debt service 
on earnings fluctuation will increase” (p. 94). 
Empirical evidence on this issue is provided 
by both Lintner and Tambini. 

The effects of deleting the questionable 
assumption are unclear. A step in this direc- 


VOL. 66 NO. 1 


„tion has been taken by Stiglitz, who inte- 
grates the corporate and personal income 
taxes in a general equilibrium analysis of 
firms and investors. 


5 Our colleague, Fred Westfield, has suggested another 
direction in which the analysis could be extended. Since 
the income tax also affects the factor cost of labor, it 
would be interesting to examine the substitution of 
capital for labor based on the production function. 
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Separability and Vanishing Externalities 


By W. Davip Montcomery* 


In one of the most influential papers 


written on the subject of externalities, Otto 
Davis and Andrew Whinston argue that 
corrective taxes and private bargaining are 
likely to achieve an optimum in the presence 
of mutual externalities between two firms 
only when externalities are separable, in the 
sense that marginal cost is independent of 
the level of externality. Further analysis of 
the concept of separability reveals that.even 
this conclusion is too optimistic. I shall argue 
below that the assumptions needed to make 
taxes and negotiations work properly rule 
out the possibility of having externalities in 
any observable situation. 

The crucial step in Davis and Whinston’s 
argument is the proposition that separability 
“|. . implies the game theoretic concept of 
dominance” (p. 247). They contend that 
when the cost function is separable, the 
profit-maximizing output of a firm affected 
by an externality is determined indepen- 
dently of the output choice of the firm caus- 
ing the externality. Thus, when the process 
of mutual accommodation to externality is 
formulated as a noncooperative game, choos- 
ing that output level is a dominant strategy 
for the affected firm. Moreover, when the 
cost function is nonseparable, each firm must 
base its strategy on expectations about how 
the other firm will respond to its choices, and 
the game may fail to have an equilibrium 
point. 

As stated by Davis and Whinston, the ar- 
gument that separability of the cost function 
implies the existence of a dominant strategy 
is incorrect. A strategy should specify both 
inputs and outputs. In general, the functional 
relation between inputs and outputs depends 
on the level of externality. If the input com- 


* California Institute of Technology. I am indebted 
to Joel Franklin, David Grether, and James Quirk for 
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bination which minimizes the cost to one 
firm of producing a fixed level of output 
changes as the output of the other firm 
changes, then it will not be true that the 
complete optimal strategy for one firm is 
independent of the actions of the other. The 
simplest example is the one input, one output 
case. Suppose an output. Y* is optimal for 
firm 1 under all actions of firm 2, but that the 
input required to obtain this output varies 
as the output of firm 2 varies. Then firm 1 
cannot decide on an input-output pair with- 
out knowledge of what firm 2 will do. 

Separability of the cost function implies 
only that the output choice is independent 
of externality. A further condition is needed 
to guarantee that input choice is also inde- 
pendent. For input choice to be independent 
of externality, the marginal productivity of 
each input must be independent of the level 
of externality. If this is to be the case, the 
production function must also be separable. 
Writers following Davis and Whinston, 
including James Marchand and Keith Rus- 
sell, have assumed that separability of the 
cost function is equivalent to separability of 
the production function. It will ‘be estab- 
lished that this assumption is false, and that 
it is only possible to have separability of both 
functions in a special case. I will give two 
counter examples. 

Let C(¥:1, Ve) be the cost function of a 
firm. which produces Yı and suffers an ex- 
ternal diseconomy which is a function of V2. 
The cost function is dual to a production 
function F(X1,..., Xn, Fo). 


Definition 1: A cost function C(¥i, Yo) is 
separable if and only if it can be written as 
Ci(¥i1) +C2(¥2). 


Definition 2: A production function 
F(Xi,..., Xn; Yo) is separable if and only 
if it can be written as g(X1,..., Xn) 
+h(Y2). 
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LEMMA 1: A cost function is separable if 
and only if C7dY,0V2=0 everywhere. A 
production function is separable if and only if 
OF /dX0Y2=0,i=1... n, everywhere. 


Consider the separable production function 


F = XiX, — k( 3) 


where a+6<1. We find the cost function by 
solving the cost-minimization problem and 
using the first-order conditions and the pro- 
duction function to eliminate the inputs from 
the cost equation. From the first-order con- 
ditons we have 


1 a 
(1) W. ox, 





Solving for X, and substituting in the pro- 
duction function gives 


D Y= xt? 1] — W(¥2) 


Solving (2) for Xz, and substituting the re- 
sulting expression for X2 in (1) enables us to 
express X; and X, in terms of F, and F» 
alone. Substitution in C= W1X1-++ W2X2 gives 
the cost function 


(3) C=W (: +5) Ea 
C T B/W 


(ha ba) ver 
Clearly (3) is not separable if a+f~1. 


Now consider the nonseparable production 
function 


F = (X, — hy(¥2))*(X2 — he Y2))? 


A mathematical development similar to that 
of the first examp-e yields the separable cost 
function 


wW —al (at+B) a 
C= m (1 +5) E A pe 
B/ \B Wi 


+ Wihi(¥2) + Wohe( Yo) 
To find conditions under which the pro- 


1 Lester Ford, p. 25., proves sufficiency. Necessity is 
trivial. 
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duction function and its dual cost function 
are both separable, we express 0?C/0Y10 Ya in 
terms of the derivatives of the production 
function. We adopt the following abbrevia- 
tions 











oF oF 

— =F; = Fy 

OX; OY, Ka 

oF OF 
— = Fj = Fy 
OX OX; ôX:ð Y: 
Let 

Py... Fin Fy 

A= 
Fry * Pan Fa 
Fı... Fan 0 


Further let Aş; be the 7, jth cofactor of A. 


THEOREM 1. A cost function is separable if 
and only if it is derived from a production 
function which satisfies 


(4) > Fy Angi + Antingil’y = 0 


at every point which is a prozer cost minimum.? 


It follows that the proper statement of 
the relation between separability and domi- 
nance is that separability of the cost func- 
tion and of the production function implies 
the game-theoretic. concept of dominance. 
Moreover, the two separability hypothesesare 
satisfied simultaneously only when the pri- 
vate part g of the production function has a 
specific form. 


COROLLARY 1: If the cost function C(V,, 
F) and the production function F(X1,..., 
Xn, Yo) are both separable and Fyx0 every- 
where, then | g.;| =0, where | gu] is the Hessian 
determinant of g. 


PROOF: 

By separability of the cost function (4) 
holds. Separability of the production func- 
tion implies F;y=0 for all 4. Therefore 


2 For proof, see Appendix. 


176 l _ THE AMERICAN ECONOMIC REVIEW . 


Anping = | gu] = 0 


COROLLARY 2: If the cost function and 


production function are separable and Fy 0, 
then marginal. cost 0C/OY1 is constant in Yı 
and Yz. 


PROOF: 
- Froffi the Appendix and Paul Samuelson, 
p- 67, ` 


Te e Bete 
aY? ðY, A 





Constancy of marginal cost has some 
startling consequences. If no externality 
were present, then the supply function would 
be such that for any price of output greater 
than 8C/dY, the firm will produce un- 
bounded output. At any price less than 
8C/d¥;, it will produce zero output. Only 
when price of. output equals 6C/dY, will the 
firm produce finite output. But when C2(Y») 
0 there is a fixed cost, imposed on the firm 
by externality. Therefore even if price is 
exactly equal to 8C/dY; (which is a-constant 
function of Y, and independent of F»), the 

‘firm will be losing money and will produce 
zero output But if price is at all higher than 
8C/dY,, the firm can earn unbounded profits 
by producing infinite output. Thus no equi- 


librium involving finite, nonzero output by.’ 


a firm which suffers from an externality and 
has separable cost and production functions 
can exist unless the firm which causes the 
externality is producing zero output. ; 
That is, when the conditions for the exis- 
tence of dominant Strategies in a two-firm 
externality game are satisfied, the only 


equilibrium possible is one in which one of . 


the firms is out of business. It follows that it 
is impossible ever to observe a firm with 
separable cost and production functions suf- 


fering an externality, since either it or the. 


firm causing the externality will always be 
- driven out of business in equilibrium. If each 
firm creates an externality ‘affecting the 
other, then only one can survive in equilib- 
rium, and it will not suffer or cause any ex- 
ternality in equilibrium. Moreover, if the 
two firms produce the same output from the 
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same input, this equilibrium is a Pareto opti- 
mum. -Since the marginal- costs of all firms 
are constant by hypothesis, one firm can pro- 
duce any output as efficiently as many. The 
fixed cost imposed by externality implies 
that when more than one firm is in operation, 
more input is needed to produce a given out- 
put than is needed when only one firm op- 
erates, 

` The consequence of this analysis is the in- 
tensification of the pessimism expressed by 
Davis and Whinston regarding the possibil- 
ity of using either corrective taxes or private 
bargaining to correct externalities. The only 
circumstances in which they thought such 
policies workable define a vacuous case, one 
in which externalities will never be observed 
or need to be remedied. 


APPENDIX 
Proof of Theorem 1 | 


By Lemma. 1 .the cost function is separable 
if and only if 6?C/@Y¥id¥,=0. We express 
0°C/dY,0Y2 in terms of the production func- 
tion as follows. Form the Lagrangian expres- 
sion 


L= Ð, W:X: +MY, — F(X... Xn, Yo)) 


First-order conditions are 
W;,— dF; =0 
Y,-—F=0 
We perturb the solution by varying Yi and 


F». Totally differentiating the first-order 
conditions gives the system of equations 


Fiu... Fin Fi) (dX, 





(A1) |: e Ș e 
Fas.. Fan Fa dX, i 
Fi... Fa 0 dM S/N 
dWwy 
—— — Fırd Y; 
` 
dW,, 
a. nyd Yo 
A 
dY, — FydY, } 
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Solving for dX; using Cramer’s rule gives 


1 kid aw, 
dX, Lf >| (= — Fiyd ¥.)aa 


+ (dY, — Prà Ya) Amaat 


We assume that F is strictly quasi concave 
in X1... Xn; so that A0. Then 


— Žo FirAim — FrAngin 








OX: = i 
ƏY A 
Since 
ðC OX, 
= W,—— and W, = AF 
3Y: 2 E7 G 





ðC 1 ñ 
A A] 
ƏY: A | a( ae 
— Fy >> Fadnssth 
k 
But > Pi Ani k =A, and > F,Ayx=0 since 
it is an expansion by alien cofactors. There- 


fore 


(A2) 





= — Fy 


a 
« 
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Differentiating (A2) with respect to Y gives 
eC OX: On 
—— = AEF ae en 
aV20P; 2 Yay, “ar 
From (A1), 
On N Ån+i,n41 Ox; 
= $ 
oY; A 





An+1,¢ 
OY, A 











Therefore 
eC 
3YðY | 


A 
baal 4 x FiyAnsiit Anank) 
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Estimated Parameters as Dependent Variables 


By Gary R. SaxonHousE* 


Judith Lave and Lester Lave, in their 
article in this Review, have proposed two 
imaginative, if simple, techniques for esti- 
mating cost functions in multiproduct, multi- 
service industries. Both techniques rest on 
the assumption that output mix varies 
among firms but is constant over time 
within any one firm. The first proposed 
technique involves two stages of analysis and 
allows a simple cost function to differ among 
firms. In the first stage a cost function is 
estimated for each firm. In the second stage 
a search is made for the factors causing vari- 
ation among the estimated individual firm 
cost function parameters. The second pro- 
posed technique is based on the more limited 
assumption that, apart from the intercept 
term, all firms have the same cost function. 
Here the data are pooled and a single cost 
function estimated. 

Lave and Lave, in the course of analysis, 
conclude that their dichotomous first tech- 
nique is too inflexible, given their particular 
problems and opt for the second method. 
Despite their discarding of the first tech- 
nique, others have been tempted to try it out 
and I think some discussion of this proposed 
estimation procedure is in order.! I think this 
discussion will also have some bearing on the 
Laves’ second method. 

The Laves’ search for the causes of vari- 
ation among individual cost functions in- 
volves taking firm cost function parameters 
and regressing them on various sets of inde- 
pendent variables in an effort to find signifi- 
cant relationships. Research workers using 
such a procedure should be aware that it is 


* The University of Michigan. I would like to thank 
Takeshi Amemiya for good advice and Judith Lave and 
Lester Lave for providing the data used in the analysis 
in this paper. 

1See for example, J. G. Williamson. With increased 
interest in the last ten years in models where it is 
assumed that the parameters have a stochastic com- 
ponent, it is not surprising that there also be increased 
interest in models where the parameters are subject to 
systematic variation. 
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unusual in that before these regressions are 
ever run, an estimate of the variance of each 
dependent variable is available. Such knowl- 
edge may well be unpleasant. If on testing 
the hypothesis of homogeneity of variance ` 
using likelihood ratio methods, the null 
hypothesis is rejected, then the problem of 
heteroscedasticity in regressions using esti- 
mated parameters as dependent variables 
must be confronted. The now classical results 
indicate that applying ordinary least squares 
to an equation with a heteroscedastic error 
structure, while giving unbiased estimates of 
the coefficients of the independent variables, 
is nonetheless an inefficient method. Also, 
using the usual formula to calculate sampling 
variances may well involve an overstatement 
of the true sampling variances. Given the 
comparatively low #-statistics reported in 
the Laves’ Tables 1, 2, and 3, the possibility 
exists that many of the variables reported 
as significant were really not at all significant. 
What can be done about this problem of 
heteroscedasticity? Since estimates of the 
variance of each observation on the depen- 
dent variable are available, a straightforward 
procedure would imply weighting each obser- 
vation on all variables used in the second- 
stage equation by the inverse of the esti- 
mated standard error of the dependent vari- 
able. This weighting technique, of course, is 
nothing more than an application of gen- 
eralized least squares, where an estimate of 
the variance-covariance matrix is used in 
place of the true variance-covariance matrix. 
One may well wonder whether the two- 
stage procedure is necessary at all. After all 
in the Laves’ case, the linear second-stage 
equation (4) can easily be substituted into 
the linear first-stage equation (3). Unfortu- 
nately, to the extent that the variances of 
the stochastic terms in the first-stage cost 
equations are hospital specific, the funda- 
mental equation resulting from this substi- 
tution will still contain a heteroscedastic 
error structure. Interestingly enough, 
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efficient estimation of this equation is noth- 
ing more than the generalized least squares 
estimation procedure suggested in the last 
paragraph! Efficient estimation of this equa- 
tion is the same as applying ordinary least 
squares to the first-stage equation followed 
by estimating the second-stage equations 
using weighted least squares (see the Ap- 
pendix). 

This result is especially interesting since 
some of the Laves’ pooled regressions (espe- 
cialiy (4-3) and (4-4)) can be interpreted as 
resulting from the above suggested substitu- 
tion. Thus, if it is assumed that the variances 
of the stochastic terms in these latter regres- 
sions are again hospital specific, then effi- 
cient estimation will require substantively 
the same two-stage approach. Efficient esti- 
mation in the presence of heteroscedasticity 
requires modifications in both the Laves’ 
proposed techniques which make them virtu- 
ally identical. 

Table 1 presents the results of the likeli- 
hood ratio test on the hypothesis of homo- 
geneity of sampling variance for each of the 
four estimated first-stage coefficients.? In 
each instance the null hypothesis cannot be 
accepted. Heteroscedasticity may well be 
present and it is appropriate to use the 


2 This result is more than a curiosum. It suggests 
that attempting to explain the variation among pa- 
rameter estimates is not the crude ad hoc procedure it 
might appear at first glance. Rather, if appropriate 
allowance is made for the possible presence of hetero- 
scedasticity (using the weighting procedures outlined 
above), such regressions are the legitimate second step 
in an efficient generalized least squares estimation of 
what could typically be more elaborate models. Given 
the computational advances of recent years, the litera- 
ture is full of articles containing many time-series re- 
gressions separately estimated under identical specifica- 
tion for firms, industries, states, regions, and nations 
(or alternatively containing many cross-sections also 
separately estimated at varying points in time under 
identical specifications). The above results suggest that 
efficient systematic explanation of the reported inter- 
sample results need not require the underlying raw data 
(at least this would be true under the specification sug- 
gested in Appendix). Only the published parameter 
estimates and their sampling variances together with 
a set of second-stage explanatory variables are necessary 
for the elaboration and estimation of the conceptually 
richer framework. 

3 The likelihood ratio test on the homogeneity of vari- 
ance hypothesis is described in P. Hoel, pp. 225-28. 
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TABLE {—TESTING FOR HOMOGENEITY 
OF VARIANCE 
Hypothesis? Test Statistic 
car=ogr=...=oqur  436.352>110.781 
Tay = ony =. á .=0buu ~ 523.187>110.781 
ORF =OguF=.. .=Ogur 314.586> 110.781 
vais= 0928 =. . -=O4us e >110.781 





a 110.781 =5 percent critical value 

> øz; =sampling variance on ith estimate of jth 
coefficient 

© Test statistic was too large for the computer to 
print it out. 


weighting procedure outlined above. Thus, 
each of the Laves’ regressions have been run 
again using this method. The results are 
presented in Tables 2, 3, and 4. Inspection 
of the tables indicates the extent to which use 
of the classical least squares formula to calcu- 
late the sampling variance in the presence of 
the type of heteroscedasticity described 
above will underestimate the variance. The 
underestimation varies from none at all to 
65 percent. On the average, it is 40 percent. 
The gains in efficiency which result from the 
application of the suggested generalized 
least squares procedure also appear to be 
substantial. While the actual sampling vari- 
ances, of course, are not available, the esti- 
mated sampling variances under the new 
procedures are from 40 to 80 percent lower 
than the correct estimates of the least 
squares sampling variances. On the average 
they are 55 percent lower. 

While some of the point estimates pre- 
sented in Tables 2-4 differ substantially 
from the Laves’ estimates, the basic charac- 
ter of the results remains the same. Sub- 
stantive alteration of their results does occur 
when regressions having the estimated size 
coefficient as the dependent variable are run 
using the new procedure. The new general- 
ized least squares estimates are presented in 
Table 5. Using ordinary least squares tech- 
niques, the Laves are unable to find any 
variables which significantly contribute to 
the explanation of the variation of the size - 
coefficient. Similarly, the size coefficient is 
insignificant in each of the Laves’ four pooled 
regressions. Contrary to both these results, 
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TABLE 2—HOSPITAL Cost INCREASES? 

a = bo _ + bilog ACo + bzlog So + balogUo + bAT + bT + bP + bM + bslogKo E 
(1) of; 398x1071 "406x1073 266x1078 539x1073 — — — — — — 
of; 433x10 686x1073 448x104 652x107 — — _ — — — 
be 389 —.505x107 = 201x101 657x102 — — _ — — 3 
akes „377x1073 258x1073 „161x104 513x10" — — — — — — 

(2) of 483x107 „484x107 — „559x102 696x101 437x10 — — _ — 
ops 573x101 797x107 — .706x1073 14010-73 .64ixi0™ — — — — 

dt 348 ~ 604x107 — 279x107} „223x1071 „195x1071 — — — 289 
ote 447x107} „338x107? — 522x1073 346x1074 329x1071 — — — 

i 

(3) of: a .288x1073 — .396x1073 — — .544x10-1 „405x107 — — 
ote _ .431x10-3 — 606x1073 — = „822x1074 582x107 = 

a” ~ .263x107 — 421x107 _ — .125x1072 „908x1073 — 934 
ahe ~ 215x10, — .291x1078 — — .375x10  .248x10~ — — 

i 

(4) of; 528x107} „539x1073 586x1073 548x1073 143x1073 = .631x10-4 „693x1071 339x107 — — 
efs 648x1071 856x1078 704x1074 684x107} 217x1073 „868x1074 116x1073 - „603x1071 — — 

D 38 —.557x10- 176x1071 „546x1072 225x102 932x102 —,388x10-2 „536x1072 — 392 
ages 495x1071 „388x10 507x107 549x103 104x1078 493x1073 446x104 207x107 — — 
(53 of 295 „530x1073 587x1078 620x1073 „140x1071 623x1074 „695x107 .342x1074 144x102 — 
oft 452 „836x10 686x1076 778x103 21321073 865x1074 118x103 „624x104 246x102 — 

by 986 = 586x1071 204x1071 — 112x071 608x1073 941x10 —.272x102 —.473x102 —,.423x107 241 
ope 1246 388x1073 .540x1076 = 692x107 104x1073 486x1074 447x104 206x1074 961x103- — 





® In the event that the constant term in the unweighted regression proved insignificant, it was suppressed in the weighted regression, This was 
dane in order to avoid possible spurious correlation. For those weighted regressions where this was not possible, the calculated coefficient of 


determination must be treated with care, 

Note: âi = estimated first-stage parameter 
ACo= cost per patient day in the initial period 
So = number of beds in the initial period 
Uo = hospital occupancy rate 


AT = dummy variable indicating hospital’s advanced teaching status 


T = dummy variable indicating hospital’s teaching status 


P = dummy variable indicating hospital’s location in Pittsburgh 


M = dummy variable indicating hospital’s location in an urban area other than Pittsburgh 


Ko 
2 
Thi 
2° 
Thi 
H 


b; 


= index of hospital’s size relative to other hospitals in the initial period 

= calculated sampling variance using classical formula in ordinary least squares case 

= calculated sampling variance using formula which allows for the presence of heteroscedasticity in ordinary least squares case 
= coefficient estimate using generalized least square methods 


open = calculated sampling variance in generalized least squares case 


‘ 
Ttalicized coefficient significant at .05 level. 


. the new generalized least squares in Table 5 
present a variety of significant explanatory 
variables.4 The estimated size coefficients do 
not appear to be random numbers. Rather, 

. variations in the coefficients are susceptible 
to systematic explanation. A change in the 
size of a hospital can significantly change 
average costs. Note for the time span con- 
sidered, virtually all changes involved in- 


4 When the Laves’ pooled regressions are reestimated 
with the generalized least squares approach suggested 
here, allowing for heteroscedasticity, the size coefficient 
likewise becomes significant. For example, when (4—1) 
is reestimated we find 


log I = — 458 log J + .122 log K + 0561 + .067F 
(16. 29) (5.24) (67.8) (22.6) 


creases in hospital size. Thus the regressions 
in Table 5 suggest that increases in. size will 
increase the average costs of already rela- 
tively large hospitals, hospitals with high 
initial average costs and hospitals in Pitts- 
burgh, while reducing the average costs: of 
advanced teaching hospitals and hospitals 
which, prior to expansion, have relatively 
high rates of utilization. While the results 
are quite plausible, especially when initial 
average costs and initial rates of utilization 
are taken as proxies for overall managerial 
competence, they should nonetheless be 
regarded with care. Only the coefficient on 
log Uy seems almost completely impervious 
to change in specification. Nonetheless, the 
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TABLE 3—VARIATION IN UTILIZATION COEFFICIENT? 














a = bo + bilog Ko + bılog So + b:log Uo +b log ACo+ BAT + bT + bP + bM + R 
(1) of 110x10 840 = S = = = = = = 
of; —«.265x103 .202x10 — — — — — _ — — 
bi 264x102  —.234x10 — — — — — _ = . 280 
oke 460x10? 350 — _ — — — — — — 
s 
(2) of Fi 947x104 = — — an = „266x101 213x10} — 
of: — .286x1072 — — — — — 522x1071 479x10 — 
be — .281x10-1 — — — — — —.265 —,381 .384 
ojs — «312x10 ë — — — — — „181x10 107x10 — 
(3) o% — 121x107 — — = 458x107! © 264x107 „373x1071 214x104 — 
of; = 1384x1077 — _ — .107 „427x101 697x101 468x107 — 
ae — —.304x107 — — — .128 „614x101 —.335 ~.382 „6il 
vise — 389x104 — — — „197x10 701x10 > 256x101 112x103 — 
(4) ofi — _ — „366x10 „119 462x107 267x103 376x102 216x101 — 
of — — — 113x102 325 .106 „425x1071 698x1071 „468x10! — 
br — ~ — —.517x1071  —.547 .127 „604x101 —.337 —,389 „604 
afes — — — 119x107 481x10! 201x107} 205x1071 .261x10-4 113x10 — 
(5) ok -— .7199x1071 377x1071 -254 .288 „894x1071 395x1071 364x1071 214x107 — 
or — .253 689x107} 682 614 .169 „600x10 774x10 555x1071 — 
by — —.613 —.155 „112x10 367x103 228 750x1071  —.367 —,366 664 
apes — .284x1071 „296x1071 .116 .179 606x107! „286x107 «231x10 „970x102 — 
2 See note to Table 2. 


results do confirm that in the case where 
estimated parameters are taken as depen- 
dent variables, the generalized least squares 
procedure proposed here (a procedure which 


may be regarded as a sensible reconciliation 
of the two methods proposed by the Laves) 
can lead to a significant and substantively 
important change in conclusions. 


TABLE 4—VaRIATIONS IN Frrst HALF COEFFICIENTS 








bo + bilog Ko + bzlog So + bslog Uo + bilog ACo + BAT + bT + bP + baM R 





(1) ok — == „107x1073 141x102 „104x102 — — — — — 
of — — .169x1073 277x1072 212x107 — — — — — 
oye —. — „175x1071 959x10} —.866x107 — — — — 712 
ope — ~ „697x1078 781x103 „561x1073 — — — — ~ 

(2) oh — — — 132x10 „965x1073 — — „182x1073 „135x10 — 
oft _ — — .296x1072 .209x1072 — — 323x1073 238x103 — 
br — — — 539x1071 —~, 358x107! — — —.339z103 522x101 788 
ahes — — — -718x1072 539x1073 — — .109x10-3 19x10 — 

(3) oh — — eee 136x102 989x1073 223x103 „151x1073 — — — 
af: — — — 271x10 194x102 161x1073  .5{1x102 — — .720 
ope — — — .108 —.862x107) 208x1071  —.106x107 — — — 
aie — — — .795x1073 „591x1073 „110x103 155x1073 — — — 

(4) oh — — — .124x102 909x1073 272x103 157x1073 „229x10 „127x107 — 
oft — _ — 287x102 „201x1072 .999x1073 247x1023 602x10 223x10 — 
bet — —_ — 585x1071 —.405x101 169x102 608x1072 —.343x10-1 483x107! .800 
ope = — — „694x1073 „524x1073 874x10% „119x103 110x10 „894x10 — 

(5) 0%; — 102x102 235x1073 171x102 190x102 565x1078 248x103 258x103 „133x102 — 
ag — 147x102 363x103 350x102 „326x102 160x1072 421x10? 613x103 4410 — 
bee — „313x107! „108x1071 305x107! —.695z1071 655x102 —.108x1071 —.276x10-71  ~,4f7x1071 .799 
opes — -748x1073 169x103 169x1073 132x102 .282x1078 172x103 142x107 99x107 — 


stint Sane 





a See note to Table 2. 
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TABLE 5—VARIATION IN SIZE COEFFICIENT 
a3 = ba + bilog Ko + bzlog So + bslogUct+hlog ACs+ bAT + bT + bP + bM R? 
0 — ` = .106 —1.46 1.20 — — = — .101 
(.607) (2.89) (2.65) 
(2) — — — ~1.41 1.23 — — .220 .359 .151 
(2.55) (2.55) (1.09) (1.52) 
6 — 109 — —1.68 —.158 — .362 -233 521 — .029 .171 
(1.60) (2.11) (.187) (1.64) (.956) (1.80) (. 145) 
4) — — .688 —1.50 .865 — .965 — .090 -431 .081 .216 
(2.51) (2.23) (1.56) (2.92) (.322) (1.68) (.413) 
(5) — .912 .644 —2.05 | .033 — .951 —.117 .588 .067 226 
(1.38) (2.35) (2.63) (.041) (2.90) (.421) (2.11) (.348) 








Note: Numbers in parentheses are /-statistics. 


APPENDIX 


Let the Laves’ first-stage and second-stage 
equations be given by 


(A1) y= X50; + Uj, j = 1, 2, sey 74 
(A2) a; = Zj, j=1,2,...,74 


where a; and b are 4-component and (4xG)- 
component vectors of known parameters, X; 
is a 14x4 matrix of known constants, Z; is 
defined as diag (Z; 2;,..., z) where z; is 
a G-component vector of known constants 
and 4; is a 14-component vector of observable 
random variables with zero means and vari- 
ance-covariance matrix given by 


(A3) E(tejttn) = Ajba 
= 0 


whenj = k 
when j Æ k 


The term dj; is defined as being scalar. 

In what follows it will be assumed that X 
and Z are such that every matrix that must 
be inverted is indeed invertible. 

Consider now the estimation of a; and b 
assuming the Aj; are known. Given that the 
jz, kÆj are equal to zero, best linear un- 
biased estimates of the a; will be simply given 
by 


(A4) â; = (Xj X) X] Yi 
j=1,2,..., 74 
From (A2), (A3), and (A4) it follows that 
(AS) Gj;=Zjb+{ X$ A Xj} 7X} Agel); 
j= 1,2,..., 74 
The term 6 can be defined as the best linear 





unbiased estimator for (A5) such that 


Z 74 -1 
ao b= {X zix ouno 


j=1 
74 

: { D Z X u us 
jal 


Another approach would be to combine (A1) 
and (A2) as 


(A7) 9; = X;Zb +u f =1,2,...,74 


It is apparent that the best linear unbiased 
estimator of b will be given by b* 


74 -1 
(A8) bt = {> Zi X} Daruj xz 


jal 
74 

: { De Zi X; Dat uly 
fol 


Equations (A6) and (A8) are identical 
N 74 a 
b= { DX 23 [X} Oly) x12 

j=l 


74 
2 Z} [X]; OnI uX Ja 


j= 


74 +1 
È Zi [X] gl -x,]z; 


j=l 


74 1 
2z (=) Xi XX; XIX 


43: 


; 1l 
pam p, pe pe, 


=] 
zi {x} Out) xZ 
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74 
; í DS Zi Xf Oud ois 


j=1 
= pt 


In the present case where A; is unknown 
it can be estimated by 


1 
(A9) iy = a (y; — Xâ) O — Xâ) 


Such estimates can be easily shown to be con- 
sistent (as sample size approaches infinity) 
under general conditions. An estimate of b 
can be obtained by substituting 4,; in (A6) 
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and (A8). The estimate of b obtained from 
such a substitution will have the same 
asymptotic distribution as 6 or b*. 


REFERENCES 


P. Hoel, Introduction to Mathematical Statis- 
tics, 3d ed., New York 1962. 

J. R. Lave and L. B. Lave, “Hospital Cost 
Functions,” Amer. Econ. Rev., June 1970, 
60, 379-95. 

J. G. Williamson, “Relative Price Change, 
Adjustment Dynamics and Productivity 
Growth,” Econ. Develop. Cult. Change, 
July 1971, 19, 507-27. 


The Foundations of Money Illusion in a Neoclassical 
Micro-Monetary Model: Comment 


By Rogpert W. CLOWER AND Joun G. RitEy* 


Considering the attention that economists 
have devoted to monetary neutrality and re- 
lated phenomena in recent years, it would be 
remarkable if, as Richard Dusansky and 
Peter Kalman (hereafter D-K) have recently 
suggested,! the microfoundations of money 
illusion were not now well established. In 
truth, D-K’s suggestion appears to reflect a 
flaw in their understanding of the problem 
rather than a gap in received doctrine. Our 
purpose in this comment is to set the record 
straight by restating and qualifying D-K’s 
results. 

Modifying slightly the notation of D-K 
(pp. 115-16), we start by supposing that the 
demand functions of a typical household are 
defined as solutions, #(p, y, L), m(p, y, L) 
of the Patinkinesque utility maximization 
problem, 


(1) 
subject to px-+-m—y—L=0 


Max u = f(x, m, p) 


If we suppose that the preference function f 
satisfies only the usual continuity and con- 
vexity assumptions, then it is obvious 
(though D-K take two pages to show this) 
that the functions # and m may exhibit 
money illusion in the sense of Don Patinkin; 
i.e., in general, the functions # and m will not 
be homogeneous of degree zero and one, re- 
spectively, in the variables p, y, and L.* As 
is well known, however, a sufficient condition 
for absence of money illusion in the functions 
defined by (1) is that the preference function 
J be homogeneous of degree zero in the vari- 
ables m and p, which is simply to say that, 


* Professor of economics and assistant professor of 
economics, respectively, University of California, Los 
Angeles. We are grateful to Peter W. Howitt of the 
University of Western Ontario and to Roger Kormendi 
of UCLA for helpful suggestions. 

1 See D-K (1974), p. 115. See also D-K (1972, 1973). 

2? See Patinkin, pp. 22-23. 
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in Paul Samuelson’s words, “‘... money is 


evaluated only in terms of the work which 
it has to do” (1947, p. 119).8 

This condition can be weakened mathe- 
matically by requiring only that 


(2) S(x, dm, Xp) = Mf (x, m, p) 


which is logically equivalent to the inelegant 
sufficiency conditions that D-K work out so 
laboriously in their paper (pp. 118-20).4 But 
the “generality” thus achieved is spurious, 
since the conventional assumption that f is 
homogeneous of degree zero already serves 
completely to characterize the class of illu- 
sion-free demand functions that are derivable 
from ordinal preference functions. To see 
this, note that setting A=1/p, in (2) and 
rearranging gives us 


(3) flx,m, p) = piflx, m/ pr, p/p) 


Clearly, all marginal rates of substitution, 
and hence all “real” demand functions, de- 
pend only on flx, m/pi, p/pi), which is 
homogeneous of degree zero in m and p. 
Thus D-K’s attempt to clarify the founda- 
tions of money illusion—which starts with an 


3 See also Samuelson (1968), p. 8. 

4 The equivalence follows irom the elementary fact 
(apparently overlaoked by D-K) that a function is 
homogeneous of degree k in some subset of variables if 
and only if its partial derivatives are homogeneous of 
the same degree with respect to variables excluded 
from, and of one lower degree with respect to variables 
included in the subset. 

5 Moreover, with the sufficiency condition expressed 
as in (2) above, it becomes clear that for all positive 
values of & a proportional increase in prices and initial 
asset values increases the welfare of a household despite 
the fact that it chooses an identical bundle! While this 
implication is not subject to the usual market tests, one 
could pick households at random and ask each to make 
a bid on the option of receiving a proportional subsidy 
on the present value of assets and paying a tax at the 
same proportional rate on all purchases. D-K’s generali- 
zation would be supported by nonzero bids on this 
option! 
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unwarranted criticism of Patinkin’s classic 
account of the problem (compare D-K, p. 
117, with Patinkin (1956), pp. 68-71, 313- 
14, and Patinkin (1965), pp. 78-79, 457-60) 
succeeds only in muddying water that was 
formerly clear. 

A final remark is in order concerning D-K’s 
discussion (pp. 120-22) of “testable implica- 
tions” of illusion-free demand functions. Un- 
like the Hicksian symmetry conditions of 
conventional value theory, which follow di- 
rectly from standard continuity assump- 
tions, all of D-K’s symmetry implications 
require strong restrictions on the form of the 
utility function—conditions to which D-K 
refer obliquely in footnotes but nowhere 
state explicitly in their paper. Modifying a 
theorem due to Kalman and Michael In- 
triligator, it can be shown that these restric- 
tions reduce to the requirement that f(x, m, p) 
be expressible in the semi-separable form® 


(4) f(x, M, p) = ip) fo(*, m) + fa(p) 
With this arbitrary and implausible require- 
ê Kalman and Intriligator obtain the form 


I(x, m, p) = g(x, m) + klp) + a(px +m) 


However, to make this consistent with the D-K as- 
sumptions we must require either that «=0 or that f be 
homogeneous of degree one in m and $. Assuming the 
former allows the additional generality of (2). 
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ment imposed as a maintained hypothesis, it 
would be disingenuous (to put it mildly) to 
suggest that empirical investigation of sym- 
metry conditions might serve to establish 
the presence or absence of illusion-free de- 
mand functions. 
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The Foundations of Money Illusion in a N coclassical 
Micro-Monetary Model: Comment 


By C. ROBERT WIcHERS* 


In an interesting and valuable article in 
this Review, Richard Dusansky and Peter 
Kalman (D-K) recently discussed the foun- 
dations of money illusion in a neoclassical 
micro-monetary model. Their micro-mone- 
tary model specifies a utility function de- 
pending on the quantities of all commodities 
and of money, as well as on all commodity 
prices. Maximization of the utility function 
subject to a conventional budget constraint 
leads to demand functions: Dusansky and 
Kalman’s main result is the formulation of 
two conditions that are sufficient to render 
all demand functions free of money illusion. 

In the present paper, D-K’s result is ex- 
tended in two ways. First, the sufficient con- 
ditions for illusion-free demand functions are 
weakened. This is done in Section I. Second, 
the validity of the D-K result is extended to 
supply functions as well. This is done in 
Section II.. Two conclusions are thereby 
reached. These conclusions differentiate be- 
tween money and commodities. In Section 
III, the origin of this differentiation is traced. 
It is- found that money appears different 
from commodities (in the D-K model) only 
because it serves as the unit of account. 
Thus, money illusion is, in fact, numeraire 
illusion. 


I 


The Dusansky-Kalman model requires 
that 


u = f(x.. , n- M; Pi- 
= f(x, m; p) 


be maximized, subject to the budget con- 
straint 


<-s Pami) 


n=l 


b= D> pias +m 
1 


* Assistant professor of economics, State University 
of New York, Stony Brook. I am indebted to an 
anonymous referee for a number of helpful suggestions. 
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Here x= {m,...,%-1} is the vector 
of purchased commodity quantities; p= 
{ti,..., Pn1} is the (positive) vector of 
associated prices; m represents money hold- 
ings at the end of the period; b is the sum of 
money holdings at the beginning of the 
period and income during the period. (D-K 
use separate symbols for the two compo- 
nents of b. Since, however, only the sum of 
the components plays a role in what follows, 
and not the components individually, there 
is no harm in using 6.) To avoid corner solu- 
tions, the x; and m are taken to be.positive. 
The utility function is assumed so that a 
constrained maximum exists, and so that the 
demand functions are unique in a neighbor- 
hood of the maximizing solution or solutions. 

Let (%1,..., Zn- M) maximize the util- 
ity function, subject to the budget constraint. 
Then these first-order conditions hold at 
(#1, Eeh ea Tp i): 


an 
pe) ee i=1,...,n— 1 


F ; 
ðm 


` pel 
b = D>) piritom 
1 


Here à is the value assumed by the usual 
Lagrange multiplier. Solving .the first-order 
conditions gives the locally unique demand 
functions 


ži = ž;(þ, b) 
m= m(p, b) 


i=1,...,n—1 


By definition, the demand functions #;(, b) 
are illusion free if and only if they are 
homogeneous of degree zero in p and b. 

Dusansky and Kalman’s main result is 
now: i 
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(1) if all af(a, m; p)/dx; are homogeneous of 
any degree k in m and p, and 

(2) if Of(%, m; p)/dm is homogeneous of de- 
gree k—1 in m and p, then 

(3) the demand functions are illusion free, 
and 

(4) (p, b) is homogeneous of degree 1 in $ 
and b. 


The proof given by Dusansky and Kalman 
is ingenious, and far from easy. A slight 
artifice yields a simpler proof, which, more- 
over, leads immediately to weakened ver- 
sions of conditions (1) and (2). 

The artifice consists of introducing two 


n-vectors, P={Pi,...,P,} and X= 
{Xi,..., Xn}, defined by 
{Py,..., Pa} = {p1,... 5 Pn- b} and 
fX, ey Xa} = { x1, Rarer ees m/b} 

It is easy to see that \ 

(5) m = bXn = PrXn 


The utility function, f(x, m; ~), may now 


be written as f(X1,...,Xna, PrXa; p), 
hence as g(Xi,..., Xn- Xa; P, Pa), that is, 
g(X; P): 


S(x, m; p) = g(X; P) 
A useful and readily verified result is 
(6) f(x, am; ap) = g(X; aP) 
(any scalar a = 0) 


The budget constraint 


n=l 


b = >> pixti +m becomes 
1 


n—l 


= J, PiX: + PXn 
i 


n 
or Pa = > P:X: 
1 


D-K’s main result, (1)-(4), will now be re- 
formulated in terms of X and P, and then 
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proved. After that, conditions (1) and (2) 
are weakened. 

Condition (1) says that for i=1,... 
n—i, ðf(x, am; ap)/ðxı=a*ðf(s, m; PTEN 
By (6), this is equivalent to 0g(X; aP)/aX;= 
ařðg(X; P)/aX;. Condition (2) says that 
dj(x, am; ap)/d(am) = aaf (s, m; p)/dm or 
dj(%, am; ap)/dm=ataf(x, am; p)/dm. By 
(5) and (6), this may be written as dg(X; aP) 
/0(P,Xn) = a*Og(X; P)/O(P,X,), and hence 
as 0g(X; aP)/ðXn=a*ðg(X; P)/dXn. 

Conclusion (3), (ap, is £:(2, 2); be- 
comes X;(aP) = X.(P),i=1,..., #—1. Con- 
clusion (4) says that 7, which by (5) equals 
bXn, is homogeneous of degree 1 in p and b. 
Thus, X, is homogeneous of degree zero in 
pand b, or X,(aP) =X,(P). 

Combining results gives this restatement 
of (1)-(4): if dg(X; aP)/aX;=e'ag(X; P) 
/aX; for some k, all a0, andi—1,..., 7, 
then X;(aP)=X,(P) for i=1,..., n. For 
notational convenience, denote {ag/aX1, ee 
g/AX,} by grad g(X; P), and {X,(),..., 
Xn()} by X( ). The statement then be- 
comes 


(7) if grad g(X; aP) = a* grad g(X ; P) for 
some & and all a # 0, 
(8) then X(aP) = X(P). 


This is the D-K result, translated in terms of 
g, X, and P. Its proof is given in the next 
paragraph. 

Since the vector X maximizes g(X; P) sub- 
ject to the budget constraint P,= 9} P:X;, 
the elements of X satisfy the first-order con- 
ditions 


(9) grad g(X; P) = AP 


(10) Pa = >, P:X; 
1 


Equation (9) may be read as: the vectors 
grad g(X; P) and P are collinear. Let now P 
be multiplied by a0. In view of (7), 
grad g(X; P) is then multiplied by a*. Since 
a and a are scalars, multiplication by a 
preserves the collinearity of grad g(X; P) and 
P, thus replacing (9) with an equivalent 
statement. Obviously, multiplication of P by 
a will replace (10), too, with an equivalent 
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statement. It follows that the solution ¥ of 
(9}, (10) is left invariant, proving (8). The 
proof of (7)-(8) and, hence, of (1)-(4) is 
thereby completed. 

_ The proof requires less than D-K’s, which 
is based on the assumption that the con- 
strained utility maximum is regular, as well 


as on the assumption that the utility function | 


is twice differentiable. 

The preceding suggests a way of weaken- 
ing (1) and (2), the sufficient conditions for 
illusion-free demand functions. Clearly, the 
crux of the proof is that multiplication of P 
by a preserves the collinearity of the vectors 
grad g(X; P) and P. It would therefore be 
sufficient to require that multiplication of P 
by a turn grad g(X; P) into a nonzero mul- 
tiple of itself; it would even suffice if grad 
g(X; P) became the sum of (i) such a mul- 
tiple and (ii) a multiple of P. 

Formalizing, we require—instead of (7)— 


that there exist two functions, /:(@) and. 


wla), wholly arbitrary except for the condi- 
tion that (a) #0 when a0, and such that 


(11) grad g(X; aP) = h(a) -grad g(X; P) 
+ h(a) -P 
for alla * 0 


Reverting to initial notation yields the 
sought for, weakened version of (1) and (2), 
and hence a generalization of the entire 
statement (1)-(4): 

If, for some h(a) and h(a), with h(a) £0 
when a0, one has both 


ð ð 
(12) —— fix, am; ap) = hi(a) — f(x, m; p) 
Ox; Ox; 


+ he(a) p: 
for alla Æ Oand alli, and 
ð 1 ð 
(13) —— f(x, am; ap) = — hila) — f(x, m; p) 
ô(am) a om 
1 
+ = he(a)b 
a 


for alla #0 


(14) then all demand functions are illusion 
free, and 
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(15) #(p, b) is homogeneous of degree 1 in 
its arguments. 


Setting Ay(a)=a* and in(a)=0 gives back 
(1)-(4). 
II 


Both the Dusansky-Kalman result and its 
generalization (12)-(15) refer to demand 
functions only. Both are further generalized 
in the present section: their validity is ex- 
tended to supply functions as well. 

It may be recalled that b= P„ represents 
money holdings at the beginning of the pe- 
riod, plus the amount of money acquired dur- 
ing the period. Let now 6;,i=1,...,2—1, 
be the quantity of good i possessed at the 
beginning of the period, plus the quantity of 
good i exogenously acquired—that is, ac- 
quired in ways other than by trading—during 
the period. Introduction of bı, . . . , bn-1 does 
not affect the utility function, which is still 


f(x, m; p) = 3(X; P) 


The budget constraint does change; it be- 
comes 


n=l 


n-1 
+ pb: tb = Yo piai tm 
1 1 


reflecting that the value of initial holdings, 
including transfers, equals the value of even- 
tual holdings. Using P= {fi,..., pat, D} 
and X= {a,..., Xn- M/b}, and defining 
B= {B,..., Br} as {d1,..., bet, 1}, one 
can write the budget constraint also as 


n 
iB; = J, P:X; 
1 


or (X;—- B) =0 


2P 

1 
2P 

1 
For i=1,..., n—1, the difference x;—); 
=X;—B,; represents, when evaluated at 
#;=X,, either the individual’s demand for 
good 7 during the period or the individual’s 
supply of good during the period, depending 
on whether #;—5; is positive or negative. 
Clearly, the demand for or supply of good 7 
is homogeneous of degree zero in p. and 
b if and only if z: (=X; is invariant un- 
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der scalar multiplication of the vector P= 
{Pi + ay bn- b}. _ 

For i=n, X;:—B; is X,—B,=m/b—1. 
Multiplication by P,(=6) gives P,(X,—B,) 
=m-—b. This quantity is, if positive, the 
amount of money acquired—through trading 
—during the period; if negative, it is the 
amount of money spent. It is convenient to 
call #—b the individuals demand for or 
supply of money during the period. This de- 
mand or supply is homogeneous of degree 
one in p and 6 if and only if X, is invariant 
under scalar multiplication of P, as is easy 
to see. 

The purpose of this section, it is recalled, 
is to extend both the D-K result and its 
generalization (12)-(15) to supply. The ex- 
tension sought can now be formulated (and 
will be proved immediately after formula- 
tion): 

If, for some ki(a) and h(a), with kila) £0 
when a40, 


(16) gradg(X;aP) = h(a) grad g(X; P) 
+ h(a) P 


for all a # 0 
then X(aP) = X(P) 


As noted, X(aP)=X(P) implies that all 
commodity demand and supply functions 
are homogeneous of degree zero in P, and 
that the demand or supply function for 
money is homogeneous of degree one in P. 
In initial notation, (16) reads: if both 
ofz, am; ap)/dxi=I(a)df(a, m; p)/dei+ 
h(a) p; for all a0 and all i and of(x, am; ap) 
/0(am) = (1/a)hy(a) Of(x, m; p)/dm+(1/a)ho(a)b 
for all a0, then #;—5; is homogeneous of 
degree zero in p and b (i=1,...,2—1), and 
m—b is homogeneous of degree one in the 
same variables. 

For a proof, consider that X maximizes 
utility g(X; P) subject to the budget con- 
straint. That is to say, X satisfies the first- 
order conditions 


(17) grad g(X; P) =d»P 
(18) > P:{X:— B) =0 


Let now P be multiplied by some scalar 20. 
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Equation (18) is then replaced with an 
equivalent statement, as is obvious. Equa- 
tion (17), asserting the collinearity of grad 
g(X; P) and P, is also replaced with an 
equivalent statement, for, as the condition 
in (16) implies, grad g(X; aP) and aP are 
collinear. It follows that multiplication of P 
by a does not affect the solution X, which 
completes the proof. 

For an application of (16), let the utility 
function be classically specified, as «= 
fh£in... 4-1). This utility function con- 
tains neither money nor prices, and is there- 
fore homogeneous (of degree zero} in money 
and prices. Thus, the condition in (16) is 
necessarily satisfied. (Formal confirmation is 
obtained by setting h(a)=1 and f(a) =0.) 
It follows that the conclusion of (16) holds. 
In words: if the utility function is classical, 
all commodity demand functions as well as 
all commodity supply functions are homoge- 
neous of degree zero in f1,..., far, and b; 
furthermore, the demand or supply function 
for money is homogeneous of degree one in 
the same variables. For commodity demand 
functions, this result is familiar. Also, if all 
money is spent—as one would expect when 
no utility is assigned to money—final hold- 
ings will be zero, #=0. The demand or sup- 
ply function for money, #-~5, is then —b, 
which is indeed homogeneous of degree one 
in pty. . - , Pra, D- 


HI 


Money is traditionally held to be different 
from commodities, and the conclusion of (16) 
—commodity demand and supply functions 
homogeneous of degree zero, demand or 
supply function for money homogeneous of 
degree one—is in agreement with that point 
of view. What is unusual is that (16) gives 
mathematical expression to the difference be- 
tween money and commodities. This im- 
plies that, somewhere among the assump- 
tions and definitions, a mathematical distinc- 
tion between money and commodities must 
have been introduced. The purpose of the 
present section is to find out where this dis- 
tinction was introduced, and in which form. 

Dusansky and Kalman, who comment on 
this matter, attribute the observed differ- 
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ence between money and commodities to the 
fact that, in their approach, “...m is a 
nominal variable, while the x; are real 
variables” íp. 120, fn. 5). This cannot be the 


reason, however, because D-K do not express’ 


either the nominal nature of m or the real 
nature of the x; in mathematical terms. 
Their distinction between nominal and real 
variables is therefore wholly interpretive, 
and cannot give rise to the observed, mathe- 
matical difference between money and com- 
modities. That difference must have a mathe- 
matical origin. 

As it turns out, money is different—in the 
present context, at least—only because it 
serves as the unit of account. This will be 
proved in two ways. The first proof shows 
that, if a commodity is chosen as the nu- 
meraire, the demand or supply function for 
that commodity is homogeneous of degree 
one, whereas all other demand and supply 
functions, including the one for money, are 
homogeneous of degree zero. The second 
proof shows that if some nongood, such as 
the guinea, is chosen as the numeraire, all 
demand and supply functions are homoge- 
neous of degree zero. The two assertions to 
be proved are not meant to imply (or deny) 
that the selection of a numeraire is a formal- 
ity. The sole purpose of the proofs is to trace 
the origin of the observed, mathematical 
difference between money and commodities. 

To simplify the discussion, let *, and bn 
replace m and b. The utility function, thus 
far fh&n... y Unt) M; Pis... s Pot), then 
becomes f(m1,...,%n3 bir... 3 Pa), and 
the budget constraint 

n=l n—l 
D pbi tb = D piritom 
1 1 
becomes 
n=l n—1 
Da pibi + bn = D, pits + an 
1 


1 
This may also be written as 


D pb: = D piri 
1 1 


since p, =1 anyway. 
Let now some commodity be chosen as the 
numeraire—good 1, say. It is assumed that 
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money does not thereby cease to exist; that 
is, it is assumed that a good may be called 
“money” even if some other good serves as 
the unit of account. The arguments of the 
utility function now include ,, the price of 
money in terms of good 1, but they do not 
include fı, since #:=1. Thus, the utility 
function becomes fia, ..., Yn; poy. + +5 Pn). 
The budget constraint, 


> bibi + by = DD pes + x1 
2 2 
may be written as 
D ibs = Do pies 
1 1 


using #:=1. Comparison with the preceding 
paragraph shows that the budget constraint 
is left unchanged (formally at least) when 
the role of numeraire is transferred from 
good # to good 1; only the utility function is 
affected. The utility function now depends 
on pn but not on fı, and before it depended 
on fı but not on pn. Thus, when the two 
utility functions are maximized subject to 
the (identical) budget constraints, the im- 
plications differ only in that 1 and x are in- 
terchanged. Specifically, the demand for or 
supply of good 1 is homogeneous of degree 1 
in #,..., Pa, and d; all other demand and 
supply functicns—including the one for 
money—are homogeneous of degree zero in 
the same variables. 

This completes the first proof that, in the 
present context, money differs from com- 
modities only because it serves as the nu- 
meraire, as unit of account. Were it not for 
its role of numeraire, money would be—in 
the present context again—an ordinary com- 
modity.? 

For the second proof, choose the guinea as 
numeraire (in principle, any nongood would 
do). It will be shown that all demand and 
supply functions are homogeneous of degree 


1 It is of interest to compare this conclusion with one 
of Robert Clower’s. According to Clower, money would 
be an ordinary commodity if it were not for its role of 
medium of exchange. The other two functions of money 
—store of value, unit of account—do not, in Clower’s 
opinion, make money essentially different from com- 
modities. - 


VOL. 66 NO. 1 


zero, implying, in particular, that money 
ceases to be different from (other) com- 
modities once it loses its role of numeraire. 
The economy is taken to have n goods, the 
nth of which is money. It is again assumed 
that a good may be called money even if it 
does not serve as the unit of account. For the 
sake of notational convenience, #, and bp will 
continue to replace m and b. 

All 2 goods have prices, in terms of guineas, 
and none of these prices is ‘definitionally 
equal to 1. That is to say, every price is a 
variable. The utility function therefore be- 
comes #=f(%1,..., %nj Pty. <>, Pa), a func- 
tion containing as many quantities of goods 
as it contains prices. The budget constraint 


D pile: — b) = 0 
1 


appears the same as before. There is a differ- 
ence, however: this time, none of the prices 
needs to be unity. 

The problem of maximizing f(m,... , tn; 
pi, - - - , Pn) subject to 


D pila: — b) = 0 
1 


is formally the same as that of maximizing 
g(X4,..., Xn; Pi... 5 Pn) subject to 


> P(X;— B) =0 
1 


considered in the preceding section. Conse- 
quently, (16) holds, mutatis mutandis. 
If, for some h(a) and f(a), with h(a) £0 


when a0, one has grad f(,..., £n; 
apt,...; apn) = h(a) grad f(a, sey Znj Pry 
. = Pn) Hala) {p1,..-, Pa} for all a0, 


then £,(api, sey apn) = £:(fr, ...3 Pr): The 
conclusion implies that the #;, and hence the 
demand and supply functions #;—03; are 
homogeneous of degree zero in u... , Pn 
This completes the second proof that, in the 
present context, money differs from com- 
modities only in that money serves as the 
numeraire. 

Considering that in the second proof both 
the utility function and the budget con- 
straint are symmetric with respect to all 
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goods, the symmetry of the just-proved re- 
sult is not surprising. Were there such a 
thing as a demand or supply function for. 
guineas, asymmetry would immediately re- 
turn; for that function would be homogeneous 
of degree one in its arguments. 

For an application of the just-proved re- 
sult, let the numeraire be a nongood, like the 
guinea, and let the utility function be speci- 
fied as 


u = f(t. . s Xn) 


This utility function—which contains money, 
through the presence of #,—does not depend 
on prices. As a consequence, the by now 
familiar condition for homogeneous demand 
and supply functions is satisfied. (Formal 
confirmation is obtained by setting 4(2)=1 
and f(a) =0.) It follows that all demand and 
supply functions, including the one for 
money, are homogeneous of degree zero in 
pi, ..+, Pa. Naturally, for this conclusion to 
hold it is essential that utility be assigned to 
money, and that no utility be assigned to the 
numeraire. 


IV. Summary and Conclusion 


Sections I and II are summarized in (16). 
Section ITI proved in two different ways that 
the Dusansky-Kalman model distinguishes 
money from commodities solely by giving 
money the role of numeraire. Put differently, 
it is money’s function of unit of account that 
sets money and commodities apart, in the 
D-K model. Money’s function of store of 
value is reflected in the appearance of money 
in the utility function; in this, however, 
money is indistinguishable from other goods. 
Money’s function of medium of exchange is 
not reflected in the model, is not translated 
in mathematical terms; in this, then, money 
is also indistinguishable from other goods. 
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. The Foundations of Money Illusion in a Neoclassical 
Micro-Monetary Model: Reply 


By RICHARD DUSANSKY AND PETER J. KALMAN* 


Robert Clower and John Riley’s - (here- 
after, C-R) “analysis” of money illusion rests 
entirely cn the following claims: 

1) That their equation (2) is “logically 

equivalent” to our (hereafter, D-K) 


sufficiency conditions presented in the 


1974 issue of this Review. 

That the assumption of degree zero 
homogeneity (in the variables m and $p) 
of ihe utility function “serves com- 
pletely to characterize the class of il- 
lusion-free demand functions” deriv- 
able from ordinal utility theory. 

That it is possible to reinstate the usual 
Slutsky properties by adopting the 
“semi-separable” utility function given 
in their equation (4). 


a 


3) 


We will show that each of these. claims is’ 


false. 

“The first two claims can be analyzed 
jointly by employing a simple ‘counter- 
example. Consider the following utility func- 
tion: 


(1) ue, m, p) = g(x, m, P) + R) 


where g(x, m, p) is any real valued twice con- 
tinuously differentiable function, strictly 
quasi concave and increasing in (x, m) and 
homogeneous (of any degree $) in m and p, 
and where (p) is any real valued twice con- 
tinuously differentiable non-homogeneous 
function of all prices. This utility function, 
u(x, m, £), is not homogeneous in both m and 
p; in particular, it is not homogeneous of 
degree k and it is not homogeneous of degree 
zero. Thus, it does not satisfy either of the 
C-R conditions in.1) and 2) above. C-R’s 
remarks would suggest, if they were true, 
' that the demand functions derivable from 
(1) must exhibit money illusion. But such is 
not the case. The resulting demand functions 
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are indeed free of money illusion. To see this, 
examine the first-order conditions for the 
maximization of (1) subject to the budget 
constraint: 





aul, m, p) g(x, m, p) 
x Ox; . = Ox; Pi 
(2) u(x, m, p) 5 Og(x, m, p) i ph 
Ox; . OX; 
sioa ee Ae a NE 
ðulx, m, p) ` aðg(x, m, p) 
om a om 7 1 
aux, m, p) dgn, P) Bs 
Ox; 7 Ox; 
| N-11 
DD pei tm=V+L 
t=1 


Ii all money prices and initial balances were 
to increase by some a (this is the usual money- 
illusion experiment), these first-order condi- 
tions would yield the unique solution (x, am). 
Hence the commodity demand functions are 
free of -money illusion. (This should not be 
surprising. The homogeneity property of 

g(x, m, p) implies that Og (x, m, p)/dx; is 
homogeneous of degree k in m and p, and 
that ðg(x, m, p)/dm is homogeneous of de- 
gree k—1 in m and b, so that the D-K (1974, 
p. 118) conditions for the absence of money 
illusion are satisfied.) 

The counterexample in (1) thus clearly 
demonstrates that C-R are wrong in both of 
their first two assertions. Since the utility 
function in (1) satisfies the D-K sufficiency 
conditions while violating C-R’s equation 
(2), the alternative sufficiency condition in 
their (2) cannot be “logically equivalent”; 
although (2) is violated, it is still possible 
(given the D-K conditions are satisfied) to 
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have homogeneous of degree zero commodity 
demand functions. Furthermore, since the 
utility function in (1) satisfies the D-K con- 
ditions while violating the zero-homogeneity 
of utility function assumption, the latter 
cannot possibly serve to “completely charac- 
terize the class of illusion-free demand func- 
tions.” At best it is an overly restrictive 
sufficiency condition. Under the D-K suffi- 
ciency conditions it is possible to have demand 
behavior which is free of money illusion without 
imposing the restriction that the utility function 
be homogeneous of any degree. Consequently, 
C-R’s equations (2), (3), and their associated 
discussion—which focus on homogeneous 
utility functions—are irrelevant to the D-K 
paper.” 

We now turn to the third C-R claim: that 
the semi-separable utility function in their 
equation (4) 


f(z, mM, p) cas e(p) - g(x, m) F h(t) 


in general satisfies the sufficient conditions 
for the reinstatement of the standard Slutsky 
properties (i.e., symmetry and negative semi- 
definiteness of the Slutsky matrix). The 
easiest way to see that this claim'is false is to 
examine the Slutsky system for the type of 
model under discussion. This system is: 








Ox; Ox; Dy = % Of Di 
O tm =a- yo M 
ð k oy D j=l 0x;0 pk D 
Of = Das 
aa = Sik, 
ðmðpr D 
i,k =1,...,n—1 


where D is the last bordered Hessian and D;; 
is the cofactor of element 7,7 in the Jacobian 
(see our 1974 paper, p. 116). The expression 
for Sr: is given by: 

Ox, ADR I Of Dz 
oy D joi 0x;0p; D 


(4) on. 
on 








1 Operationally this means that there is a larger ad- 
missible class of utility functions which is consistent 
with demand behavior free of mcney illusion. 

2 Similarly, the reservations expressed in C-R’s fn. 5 
do not apply to our paper. They apply only to C-R, who 
choose to focus on homogeneous utility functions. 

3 See the authors (1972), pp. 343-46 for derivation. , 
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af Daz E 
Omap; D t 
i k=1,...,n—1 


In order to have S= Sp; it is sufficient to 
establish the equality of the right-hand sides 
of (3) and (4). To do this, examine the C-R 
semi-separable utility function and compute 
the relevant second partial derivatives: 


af _ agl, m) elp) 














ðxjð pr Ox; Ops 
af g(x, m) de(p) 
drp Oxy OP. 
OF _ g(x, m) de(p) 
Imap Om ape 
af _ ðg(x,m) de(p) 
amar: om Op; 
It is obvious that in general 
of arf Oy yf 
ason On0p: map,” map. 


and that these second partial derivatives do 
not vanish. Similarly, in general Dz Dy, 
and Da: Dne. Hence the symmetry property 
is in general not reinstated. 

The error in the C-R analysis of the sym- 
metry property emanates from the process 
of pulling functional forms out of the air. 
This can be avoided by taking care to derive 
classes of functions which satisfy a specified 
separability condition, instead of guessing at 
functions that “might work.” For the prob- 
lem at hand, we now show how a general 
separable class of utility functions yielding 
the Slutsky properties can be derived. 

We begin by introducing some convenient 
notation. Let the utility function f(x, m, p) 
be denoted by f(g, a) where g=(x, m) and 
a=(p, 1), let the constraint y+L= J4 pix; 
+m be denoted by g(q, b) where b= (a, L, y). 
The element in the ith row and Ath column of 
the Slutsky matrix (see the authors, 1973, 
equations (31) and (32)) is:4 

4 Where D»: is the cofactor of the element in the Ath 
row and the 7th column of the Jacobian of the first- 


order conditions and D is the determinant of the 
Jacobian. 
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Dri z D3: 
SoS lee rupees 
+CD È fo D 


or in matrix notation 


1 
(5) S = — [MA + FA] 
D 
where F = V,Vuf 
(A) si: = Dj 
So S=5S’ if FA=AF. However, FA=AF if 
(6) F = I9¢(q, a) 


where J is the identity matrix. Hence we now 
need to construct a general solution to the 
system of partial differential equations stated 
in (6). By doing this, we obtain a general 
class of utility functions which yield sym- 
metry of the Slutsky matrix. Rewrite (6) as 


o'f = LS? 
(7) 80,09; ui uela, a), 


i 


ij = 1,...,%, 


1, ifi=j 
where 6;; = , 
i 0, otherwise 
Integrating with respect to a; we get 
if 

ia ulg, i, a ©, Git, itty -+ > y Gn) 

ðq; i 
Vix), (i taken one ata time, 7€ {1,...,7}). 


Hence we have 
of 


(8) 30; 





z alq, a;) 


Now taking partials of (8) with respect to a; 
we get 


of ðo a( ) 

enemy Se A a; 

0q;0a; 0a; ae 
Vj {1,...,}. But by (7) 8=$(q, a) Vj. 
Hence £ is independent of f. So we have 
(9) elg, a) = $(9) 
Similarly for g; we get 
(10) olg, a) = $(a) 
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Hence from (9) and (10) we have (q, a) =K 
(K is constant independent of g and a). So 
in view of this, (7) becomes 

af 


11 = 6K 
(11) Ga H 





Now for the case i=} we have 


of 


i 





= Kqi + k(q1, oe i—i, Jit, ++ Qn; a) 


For the case ¿zj we have (by (11)) 





af ðk a 
=— = 0 Vi xi 
0q;0a; Oq;. 
Hence k= (a). So we have 
af 
—- = Kq: + k(a) 
ðt; 


Integrating with respect to a; we have 


f = Kaq: + o(a) 


+ Y(Q, Gi, © © © y i-i litis +- - , On) 


Reversing the order of integration we obtain 
in a similar way 


f = Kaiqi + a(q) 
+ olgn. 
Combining we obtain 


f = Kaigi + r(g) + ole) 


s i~t; itty + + © s n; a) 


+ alqı, ee e 3 Qinty itise; 
rs Giy -© © 5 Git, litl ~~ Gn) 
Vic {1,...,2} 


Recalling (11), however, the most general 
form that 


algu -- + 9 Jinty litis > + > s Yny Ty --- 5 


Qil, Gigi, «++ y Gn) 
can take on is 
n 
a= K È siqi — Kaq 


j=l 


Thus we obtain the general solution to (7). 
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This is Micro-Monetary Model: Comment,” Amer. 
n Econ. Rev., Mar. 1976, 66, 184-85. 

(12) f(g, a) = K >. aq; + x(q) + ola) R. Dusansky and P. J. Kalman, “The Real 
j=l Balance Effect and the Traditional Theory 

which is a general class of utility functions of Consumer Behavior: A Reconciliation,” 

consistent with reinstatement of the sym- J. Econ. Theory, Dec. 1972, 5, 336-47. 
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š It can easily be shown that this utility function and “The Foundations of 
yields the negative semidefiniteness Slutsky property : Pe E A 
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Faculty Salaries: Is There Discrimination by Sex, 
Race, and Discipline? Additional Evidence 


By Evry P. HorrMan* 


In a recent paper in this Review, Nancy 
Gordon, Thomas Morton, and Ina Braden 
(G-M-B) presented a model of faculty salary 
determination and results of an empirical 
test of their model. In this paper I present 
results of a replication of their study using 
data from another institution and results 
from tests of alternative models. 

Faculty salary differentials can be ex- 
plained in part by differences in individuals’ 
characteristics. Jacob Mincer has stated that 
differences among individuals in their stock 
of human capital (for example, level of edu- 
cation, years of work experience) explains 
much of the variation in their earnings. Col- 
lege and university administrators claim that 
faculty salary depends on productivity in the 
areas of teaching, scholarship, and service. 
Differences in demand conditions among dis- 
ciplines suggest including department or 
school among the factors thought to deter- 
mine faculty salaries.} 

There is no consensus among economists 
on a definition of labor market discrimina- 
tion. G-M-B have an implicit definition of 
discrimination contained in their model. 
Their definition of labor market discrimina- 
tion is that the sex differential in salary 
which is unexplained by differences in indi- 


* Assistant professor of economics, University of 
Missouri-Rolla. This paper was written while I was a 
doctoral candidate, University of Massachusetts. I wish 
to thank Ronald Ehrenberg and Ronald Oaxaca for their 
helpful suggestions and encouragement, and Richard 
Hoffman for his valuable computer programming assis- 
tance. Support by doctoral dissertation grant #DL 91- 
25-74-27 from the U.S. Department of Labor, Man- 
power Administration, Manpower Dévelopment Train- 
ing Act is gratefully acknowledged. 

1 Another approach, used by Barbara Reagan and 
Betty Maynard, is to group departments by entrance 
salary levels. Their justification for this is that academic 
labor markets operate as internal labor markets; supply 
and demand forces are felt primarily at the entry level 
and have little effect on senior level faculty salaries. The 
internal labor market concept was developed by Peter 
Doeringer and Michael Piore. 
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vidual characteristics of age, seniority, edu- 
cation, rank, race, and discipline is due to sex 
discrimination. I propose a different. defini- 
tion of discrimination in that I omit rank as 
one of the relevant characteristics. Sex dis- 
crimination may occur through slower pro- 
motion rates for females than for males, in 
which case rank itself would reflect discrimi- 
nation.? 

I had access to a set of data from another 
institution, comparable to the G-M-B data. 
The two institutions are both large Ph.D. 
granting universities with similar faculty 
size. The variables in both studies are the 
same. 

In Table 1, empirical results of a test of the 
G-M-B Model I using the new data set are 
presented alongside the G-M-B empirical 
results. Model I is as follows: 


(1) In Wi = a) +f(Ai + asli + P(E) 
+ d™(J 3) + d%(S;) + d (Rì) 
+ d(Di) + ei 


where, for the ith employee, W; represents 
salary, A; is age, L: is time at the university 
(seniority), E; is education, J; is academic 
rank, S; is sex, R; is race, D; is department, 
and e; is the disturbance term.* Only the . 
coefficients for sex, race, seniority, and dis- 
cipline are presented here. 

There are few differences in results be- 
tween the two sets of data. G-M-B find that 
women earn 9,5 percent less than men, while 


2 Janice Madden defines three types of sex discrimina- 
tion: wage discrimination occurs when wage differentials 
are not based on productivity differences; occupational 
discrimination occurs when the number of females em- 
plọyed in eaçh occupation is not based on productivity 
differences; cumulative discrimination occurs when a 
factor has low productivity due to past discrimination, 
so that the individual’s characteristics incorporate dis- 
crimination. In this paper I demonstrate only the exis- 
tence of wage discrimination. 

3 This is the notation of the G-M-B article, to ‘which : 
the reader is referred for a more complete explanation. 
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HOFFMAN: FACULTY SALARIES 


TABLE 1—CoMPaRISON OF SELECTED ESTIMATED REGRESSION COEFFICIENTS OF THE G-M-B 
MODEL ror G-M-B AND HOFFMAN DATA 














G-M-B Data B t-value 
Sex, Female=1 —.095 7.0 
Race, Black=1 127 5.5 
Seniority — 005 5.4 
Discipline 

Fine Arts .002 0.1 
Social Science .096 4.3 
Quantitative Social Science . 186 7.5 
Engineering & Science .139 7.3 
Health 188 9.7 
Law .159 2.2 
Medicine .402 16.2 
Education .189 9.0 
Other Reference Grou 
R 794 
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Hoffman Data B t-value 
Sex, Female=1 —.074 7.1 
Race, Black=1 .074 4.1 
Seniority — .002 2.5 

Discipline 

Arts & Humanities —.071 5.0 
Social & Behavioral Science — .036 2.3 
Natural Science & Math — .026 1.7 
Engineering .039 2.1 
Public Health —.051 2.2 
Business Administration .039 2.0 
Physical Education — .078 3.5 
Graduate School Programs — .002 0.1 
Natural Resources — .062 3.7 
Other — .030 0.6 
Education Reference Group 


R 799 





I find sex causes a 7.4 percent difference in 
salary. Blacks earn significantly more than 
whites, which is probably due to a limited 
supply of blacks relative to an increased de- 
mand, as the administration attempted to 
comply with Affirmative Action legislation. 

Model I was then tested with the rank 
variables omitted, using my data for males 
and females combined, and for each sex 
separately (with the sex variable omitted).4 
With this alternative definition of discrimi- 
nation, the coefficient on sex more than 
doubles, from —.074 to —.162 (¢=10.5).5 
The R? was .547 for the regression for males 
and females combined. For the female sam- 
ple, age and seniority variables are more sig- 
nificant when rank is omitted. For both the 
male sample and the all faculty sample, the 
coefficient for seniority is no longer signifi- 
cant once rank is omitted. Negative coeffi- 
cients for age beyond age 35 suggests young 
faculty members’ salaries rise faster than 


4 In each case when male and female models were 
separately fitted, the estimated coefficients in each 
model were found to difer significantly. 

5 In a study of salary differentials of professional em- 
ployees of a firm, Burton Malkiel and Judith Malkiel 
found that discrimination against females occurred 
through lower job level assignments to females than to 
males with the same characteristics. They measured 
discrimination both with and without job level as an 
explanatory variable, and found greater discrimination 
when job level was omitted. 


those of older faculty, which is consistent 
with the internal labor market concept. At 
this university, there was a large increase in 
demand for faculty over the last decade, 
which had a greater effect on entry level 
faculty salaries than on those of senior 
faculty. 

The age, seniority, and degree variables 
were then replaced by the following two vari- 
ables: 1) the quadratic form of years of po- 
tential experience measured as years since 
highest degree, which is an estimate of years 
of professional experience; and 2) years of 
schooling since high school. It was then pos- 
sible to estimate the coefficients of the human 
capital postschooling investment model. 

The human capital postschooling invest- 
ment model performs well in predicting fac- 
ulty salaries. The R? was .595 for the regres- 
sion fitted for males and females combined. 
The estimated coefficients can be interpreted 
as follows: each year of experience increases 
one’s salary at most 4.3 percent per year, 
with diminishing returns occurring; and each 


§ Using 1970 National Science Foundation Register 
data for Ph.D.s and the human capital approach, 
George Johnson and Frank Stafford found that female 
faculty earn less than male faculty. They attribute part 
of the male-female salary differential to discrimination, 
and part to differences between males and females in 
human capital investments, i.e., less labor force partici- 
pation and less on-the-job training for females. 
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year of schooling after high school increases 


one’s salary an average of 7.6 percent.” In 
this model, females earn 14.1 percent less 
than males (¢=9.8). 

One can compare the amount of discrimi- 
nation measured as a residual predicted by 
each model under two alternative assump- 
tions.2 Under Assumption 1, I predict’ what 
the average male and female salaries would 
be if both were compensated by the male 
salary structure, while Assumption 2 is that 
males and females would be compensated by 
the female salary structure. Any resulting 
difference in male and female average sala- 
ries which is not explained by differences in 
average characteristics, when the same 
salary structure is used for both groups, is 
attributed to discrimination. The G-M-B 
model attributes between 29 and 35 percent 
of the salary differential by sex to discrimi- 
nation, based on Assumptions 1 and 2, 
respectively. Omitting rank from their model 
and using my data, from 56 to 68 percent of 
‘the salary differential by sex is seen to be due 
to discrimination, based on Assumptions 1 
and 2, respectively (for males and females 
with equal characteristics). Again we observe 
that omitting rank as an explanatory vari- 
able increases the measured amount of dis- 
crimination, almost doubling it. ` 

The Gordon-Morton-Braden model gives 
an estimate of sex discrimination which is 
only half that given by my alternative 


7 This interpretation is subject to Sherwin Rosen’s 
caveat concerning the difficulty of identifying rate of 
return to schooling from a reduced form equation. 

8 This technique of measuring discrimination was de- 
veloped by Ronald Oaxaca. 
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model, which accounts for the possibility that 
discrimination against female faculty may 
occur through slower promotion rates. The 
human capital model is shown to perform 
well in explaining faculty salaries. 
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Default Risk, Homemade Leverage, and the 
Modigliani-Miller Theorem: Note 


By Kare P. HAGEN” 


In the March 1974 issue of this Review 
David Baron uses a stochastic dominance 
argument in an attempt to prove that the 
Modigliani-Miller (M-M) theorem is gener- 
ally valid even in case of default risk. For 
this purpose he uses the familiar two-firm 
paradigm where both firms have identical 
probability distributions for gross returns, 
and one firm has some debt in its capital 
structure whereas the other firm is ñnanced 
entirely by equity capital. If all equity in- 
vestors in the levered firm also hold bonds in 
that firm or if all investors can borrow at the 
same nominal interest rate as firms, then he 
shows that in equilibrium both firms must 
have the same total market value. 

Although there is nothing formally wrong 
in his arguments, Baron does not prove what 
he sets out to prove. What he proves seems 
to be the (fairly obvious) fact that at an 
equilibrium in a perfect capital market two 
firms with identical probability distributions 
for gross returns must have the same total 
market value. This does not imply, however, 
that the equilibrium value of a firm is in- 
dependent of its capital structure. In fact, 
the common market value of the two firms 
will in general be dependent on the debt- 
equity ratio in the levered firm. To show 
this a simple counterexample will suffice. 


I 


The conventional one-period model where 
investors invest at the beginning of the 
period while returns materialize at the end 
is used with the following notations: 


X;(0) = gross returns in firm 7 if state 
of the world @ obtains, @€Q, 
where Q is the state space 

R,(6) =returns to equity in firm 7 in 
state 6 


* Assistant professor of economics, The Norwegian 
School of Economics and Business Administration. 
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B,(6) =returns to bondholders in firm 
j in state 0 
D;=total debt liability in firm 7 
(principal plus interest pay- 
ments due at the end of the 
period) 
a;;== the fraction investor ¿i holds of 
the shares of firm 7 
B:;= the fraction investor i holds of 
the bonds issued by firm 7 
S;= market value of firm 7’s equity 
B;= market value of firm 7’s bonds 
V;=S;+B;= total market value of firm 7 
Y,(0)=investor 7’s final wealth in 
state 0 
W ;= investor 7’s initial wealth 
a;(0) =investor 7’s probability assess- 
ments 
UY ,(0))=investor s utility function 
(strictly concave) 


Clearly, 
R;(6) = Max [0, X;(6) — Dij 
B;(6) = Min [D;, X;(@)] 
and X,(@) = R; + B0 forall EQ 


Two firms with identical gross return pat- 
terns over states of the world are assumed, 
i.e., X(0) = X;(0) for all 9ER, j= 1, 2. Firm 1 
is financed entirely by equity capital such 
that Vij=5S, while the total debt liability in 
firm 2 is D». Short selling of stocks and bonds 
is generally possible. If 6;;<0, investor i 
is issuing bonds with the same return char- 
acteristics as those issued by firm 7. More- 
over, riskless lending and borrowing are 
available to the investors at a zero interest 
rate. Each investor owns initially a fraction 
6; of each firm and investors are assumed to 
rank portfolios according to expected utility 
of final wealth. 


Define (D:) = {0 E€ 2| X() = Də; 


and QD) = AXD) 
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i.e., O(D2) are the states of the world in 
which firm 2 goes bankrupt. 

‘Using the budget constraint, final wealth 
can be written as (1a) if @€Q or (1b) if 9EG. 


(ia) ¥.(0) =Witan(X@ — Vi) +-a12(X (0) —S2) 
—Bi2B2+(Bs2—ai2) D2 

(1b) V:@)=Wit+en(X()—Vi) 
+Bi2(X (0) — Bo) — æiS2 

where W;=8,(V1-+V2). 


The first-order conditions for optimal 
portfolios for all 7 can be written as: 


(2) V=} AXO 


BER 


S lOAN — D) 


- #E8 (Da) 


4) B= L 
6ER (D>) 
P > w:(0) X (6) 


0E2 (Do) 


(3) Se 


w;(6) D: 


r:(0) UY :(0)) 
2 r:(0) U’ Y :(0)) 


where w,;(0) = 
The conditions (2), (3), and (4) together 
with the market-clearing conditions 2; a;;= 
1, 2; 8ij=1 for all f, characterize an equili- 
brium in the capital market. 

The term w;(@) is investor is marginal 
rate of substitution between a unit return in 
state 0 and a unit of riskless return. Hence, 
w:(0) can bé interpreted as the implicit price 
in terms of the riskless asset investor i is 
willing to pay for a claim to a unit return 
contingent on state @. As the price of a unit 

of riskless return is Zeen wl = 1, the risk- 
less asset is a numeraire. 

As.can be seen from (2), (3), and (4), 
V2=Se+Be= Vi so that the two firms will 
in equilibrium always have the same market 
value. But this common market value will in 
general depend on the debt level in the 
levered firm unless w,(9) is independent of 
Dz, for all @ and for all 7. Hence we have the 
immediate result that the market value of 
the two firms is independent of the leverage 
in the levered firm if and only if w:(0) does 
not depend on D: for all @ and for all 7. 
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If the market structure were complete, 
i.e., there are as many securities with linearly 
independent return patterns as states of the 
world, the return pattern on the optimal 
portfolios would be independent of the return 
structure of the individual securities in which 
case w:(0) would clearly be independent of 
D. Moreover, irrespective of the complete- 
ness of the market structure, if Q(D.) = ¢ for 
any relevant Ds (no default risk), then B= 
D; from (4) so that D: drops out of (1) which 
again would imply w,(@) to be independent 
of Da. 

In general, with incomplete markets and 
default risk in the levered firm, w,(@) will be 
independent of D» if and only if Biz=aie for 
all ¿ as can be seen from (1). Hence, in an 
economy with incomplete markets for risk, 
a sufficient condition for firm values to be 
dependent on leverage is a nonzero default 
risk and that investors in equilibrium hold 
different fractions of the equity and bonds 
of the levered firm (ai 7B). 


II 
A numerical example may be in order to 
illustrate the above point. Assume two inves- 


tors each of whom owns initially 50 percent 
of each firm, i.e, Wi=We=0.5Vi+0.5 V2. 


` The utility functions are assumed to be given 


by Uti) = Yi—- ¥;/730 and U:(Y:)= Y> 
— Y3/870. First it is assumed that both 
firms are financed entirely by equity capital 
so that V;= S; j= 1, 2. Riskless lending and 
borrowing at a zero interest rate are avail- 
able for both investors. There ‘are three 
different states of the world labelled 1, 2, 
and 3. It is postulated that the following data 
are given: 





0 i 1> 2 3 
X (0) = X26) 150 200 300 
m (0) 1/2 1/4 . 1/4 
(6) © 1⁄4 1/4 - 1/2 


It is fairly easy to verify that the equilibrium 
solution is given by au=an=1 /3, Qo] = Ong = 
2/3, Vie V= 193.8. 

The above example is now modified such 
that the firm labelled 2 is financed both by 
equity and debt. In all other respects the 
relevant data are the same as above. It is 
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assumed that D,=160. Clearly D,/Be will be 
the gross nominal interest rate on firm 2’s 
bonds. Investors are assumed to be able to 
issue bonds on the same terms as firms. That 
means that investors can issue bonds with 
the same return characteristics as those of 
firm 2 at the same nominal interest rate. A 
personal bond issue takes place if <0. 
Moreover, riskless lending and borrowing at 
a zero interest rate are still available. 

The total returns to shareholders and 
bondholders of the two firms will now be as 
follows: 





6 1 2 3 
X0 =R (0) 150 200 300 
R0) 0 40 140 
B2(0) 150 160 160 
X20) 150 200 300 


As can be seen from the table, firm 2 goes 
bankrupt in state 1 so that there is a positive 
probability for bankruptcy for both inves- 
tors. It is assumed again that each investor 
holds initially 50 percent of each firm, that 
is, 50 percent of the shares of firm 1 and 50 
percent of the shares and bonds of firm 2. 

After some tedious calculations, it is 
found that an equilibrium is characterized 
by 


Vi = Sı = 195 

Se = 40 

B = 155 

Vo = S: + B: = 195 
au = — 6 — Br 

di. = (20 + 3812)/3 
Bw. = arbitrary 

aa = 7 + Bi 

az = — (17 + 3812)/3 
Bo. = 1 — Bis 


As can be seen, the optimal portfolios are 
not unique. This is due to the fact that there 
are four securities with different return pat- 
terns (including the riskless opportunity) 
and just three states of the world. Only three 
of these return pattern are linearly inde- 
pendent. Hence, the investors can obtain 
their most preferred pattern of final wealth 
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over states of the world by combining these 
four securities in an infinite number of ways. 
Note, however, that for any choice of By, 
an“, i=1, 2. For example, for Bu=—6, 
the solution is: 


ay, = 0 an = 1 
a1. = 2/3 Q = 1/3 
Bu = — 6 Bo = 7 


The nominal interest rate on risky bonds, 
(D2/Bz—1)100, is 100/31 percent. Investor 1 
issues six times the amount of risky bonds 
issued by firm 2 with the same return char- 
acteristics at the same nominal interest rate. 
The individual transactions corresponding to 
the above portfolios are summarized below: 


Borrowing (—)/ 


Shareholdings Lending (+) 
Tirm 1 Firm2  Riskless Risky 
Investor 1 0 80/3 3295/3 —930 
Investor 2 195 40/3 =—3295/3 1085 
Total 195 40 0 155 


The notable point in the above example is 
that although Vi=V2=195, this common 
value is different from the case where both 
firms were- financed by equity capital only. 


III 


Consider in general a one-period exchange 
economy with s states of the world and n 
firms with gross returns denoted by X;,(9), 
OER. Investor it’s income pattern over states 
of the world at the end of the petiod is given 


by 


(5) Y0) = Sauk, 


j=1 


+ È ByBi(0) + rm, OER 


j=1 


where m; denotes riskless lending or borrow- 
ing and r is one plus the riskless rate of inter- 
est. If 8;;<0, investor 7 is issuing risky bonds 


1In fact, if the levered firm in the above example 
borrows at least as much as to make the default risk 
positive, the values of the two firms will be independent 
of the particular debt level in the levered firm because 
we then have as many linearly independent securities 
as states of the world (complete markets). 
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with the same return characteristics as those 
issued by firm j. An investor’s income pat- 
tern over states of the world can be repre- 
sented by an s-component vector and it is 
assumed that each investor has a unique 
preference ordering over such income vec- 
tors. A feasible income pattern obtainable 
in the security markets is given by (5). The 
set of all obtainable income vectors will be 
called the feasible income space, the struc- 
ture of which will depend on the generating 
return vectors.R,(6) and B,(6) which in turn 
depend on the capital structures in the vari- 
ous firms. Let ¥,() denote the return pattern 
on investor 7’s optimal portfolio in some 
feasible income space corresponding to some 
set of capital structures in the various firms. 
It is fairly obvious that firm k's equilibrium 
* value will be independent of its capital struc- 
ture if and only if the income patterns Y; :(0) 
remain optimal for all 7 in any feasible in- 
come space corresponding to any set of finan- 
cial arrangements in firm k.? This holds if 
and only if at least one of the following two 
conditions is satisfied: 

(i) The feasible income space must re- 
main unchanged for different debt-equity 
ratios in firm &. 

(ii) The return patterns on the equili- 
brium portfolios corresponding to all the 
feasible income spaces which can be gener- 
ated by varying the debt-equity ratio in 
firm k must be contained in the intersection 
of all the feasible income spaces so created. 

Condition (i) is always satisfied if there 


2 Sufficiency-follows from the fact that if ¥,(6) are in- 
variant to the capital structure in firm $, implicit prices 
w:(@) will be independent of the capital structure in that 
firm. If the value of firm & shall remain the same for any 
capital structure in that firm, it is clearly also necessary. 

3 Condition (i) is obvious. Even though condition Q) 
does not hold, condition (ii) guarantees that the return 
patterns on the optimal portfolios corresponding to the 
various feasible income spaces must remain the same 
because they are obtainable in each_of the incomes 
spaces so created. For example, let S and $ be two 
feasible income spaces corresponding to two different 


debt levels in firm & and let ¥;(@) and AO be the re-- 


turn patterns on the optimal portfolios corresponding 
to these two situations. Since F; :(8) ESNS and Ê: E 
FNS, we must have that ¥:@)=¥(6) for all, provided 
that the optimal return patterns are unique which will 

‘always be the case me strictly concave utility func- 
tions. 
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is no default risk in firm & for all relevant 
debt levels (the original M-M theorem). If 
there is default risk in firm k, condition (i) 
holds if: 

(ia) There are as many securities with 
linearly independent return patterns as there 
are states of the world. In that case the 
return vectors span the whole s-dimensional 
income space so that the income patterns 
Y¥ (6) will remain optimal for any particular 
capital structure in firm &. 

(ib) The return patterns R,(@) and 
B,(6) of firm k are linearly dependent on the 
rest of the market for any debt level in firm &. 

A special case of (ib) would be if any re- 
turn pattern B,(@) which the firm can create 
could have been created by an investor.* He 
can do that by a limited liability arrange- 
ment where he buys equal shares of total 
stocks and bonds of firm & and finances a 
varying part of these purchases by a personal 
loan pledging his shares and bonds in firm 
k as the sole collateral. If the returns on his 
shares and bonds in firm k are insufficient to 
meet the nominal payments due on the loan, 
the lenders get the returns on the pledged 
securities and the investor pays nothing 
but forfeits his securities in firm k. By vary- 
ing the margin, i.e., his homemade leverage, 
the investor can replicate the return pattern 
on any conceivable bond issue in firm &. 

If condition (i) does not hold, the firm will 
in fact create a new security with a unique 
return pattern by changing its capital struc- 
ture. In that case condition (ii) must hold if 
the firm’s value is to remain unchanged with 
different debt levels. It is easy to see that 
the intersection of the feasible income 
spaces so created i is given by vectors of the 
form 


¥;(6) = rmi + È, ajRi(0) + Do BiB; 


ik ink 
+ ynX:(6) 


That is, for any debt level in firm & it must 


` be optimal for each investor to hold the same 


fraction of firm k’s equity and bonds (an= 
Bir= yi for all a). For the M-M theorem to 


4 This is equivalent to Joseph Stiglitz’s assumption, 
p- 788. 
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be globally true, i.e., to be valid for all 7, _ 


the return patterns on the equilibrium port- 
folios satisfying condition (ii) must be of the 
form 


Y.(6) = rm: + 2 YuX;l0) 


where y; is the optimal fraction investor 7 
holds of the total stocks and bonds of firm j. 
That is, each investor must in equilibrium 
hold the same fraction of the total amount 
of shares and risky bonds issued by any firm. 
If investors are ranking portfolios according 
to expected utility, it is well known® that 
each investor will in equilibrium hold the 
same share of all the risky securities if and 
only if separation obtains in the individual 
portfolios and investors have the same expec- 
tations. That is, the return patterns on the 
equilibrium portfolios will be of the form 
Y,(0) =rmi +y: 2; X;(0) for all i. Hence, 
portfolio separation and homogeneous be- 
liefs are clearly sufficient conditions for the 
M-M theorem to be valid in case of default 
risk. 


IV 


Let us now reexamine Baron’s proof of the 
M-M theorem under default risk in the light 
of the above arguments. It is not sufficient 
for the theorem to be valid that all equity 
investors in the levered firm also hold bonds 
in that firm, unless it would be optimal for 
each investor to hold the same fraction of 
the equity and bonds in that firm (condi- 
tion (ii)). Whether his second assumption is 
sufficient depends on how one understands 
the assumption that investors are able to 
borrow at the same nominal interest rates 
as firms. On page 178 it seems that he means 
that an investor can replicate on his personal 
loan the same return pattern as on the bonds 
issued by the levered firm such that lenders 
would be indifferent between lending to the 


ë See David Cass and Stiglitz for a rigorous discussion 
of portfolio separation, 
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investor and buying the risky bonds, i.e., 
allowing 8;; to be negative. This is, however, 
not sufficient for the theorem to be valid. 
The investors must be able to create any 
conceivable return pattern which the firm 
could have created itself by issuing different 
amounts of risky bonds, and for the lenders 
it must be immaterial whether these return 
patterns are created by individuals or by 
firms. By changing its capital structure the 
firm would in this case create an investment 
opportunity which is already available in 
the market and hence the feasible income 
space and firms’ market values would re- 
main unchanged. Regardless of the capital 
structure in firm k, the income patterns 
¥;(0) will in this case remain optimal and 
can be obtained by buying shares and bonds 
in firm k on margin and pledging these . 
securities as the sole collateral. Hence, in- 
vestors can undo the allocation effects from 
changing the debt-equity ratio in firm $ by a 
suitable adjustment of the homemade lever- 
ages on their personal loans. Those home- 
made leverages may, however, not coincide 
with the observed leverage in firm &. 

If the above conditions are not satisfied, 
firms’ equilibrium values will depend on their 
capital structures. It will, however, always 
be true that firms with identical gross returns 
have the same total market value. But this 
does not prove that the market values are 
independent of the way firms are financed. 
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Default Risk and the Modigliani-Miller 
Theorem: A Synthesis 


By Davin P. BARoN* 


Several recent studies have extended the 
original results of Franco Modigliani and 
Merton Miller (M-M) to the case in which 
there is default risk on the debt obligations 
of a firm. These extensions are concerned 
with the relative values of firms in a risk 
class, with the absolute value of those firms, 
and with the preferences of investors for 
changes in capital structure. I have given 
conditions under which the relative values 
‘of firms in.the same risk class are independ- 
ent of the capital structure of any firm in 
that class, but this does not imply that the 
common value of those firms in the risk class 
will in general be independent of the capital 
structure as indicated by Joseph Stiglitz 
(Section III) and Kåre Hagen. If investors 
“ may create any return opportunities that a 
firm is able to create by altering its capital 
structure, the value of the firm will, however, 
be independent of its capital structure. For 
example, investors will be able to create the 
equivalent return opportunities by borrow- 
ing on personal account and pledging shares 
of an unlevered firm as collateral, since the 
investor can then borrow under the same 
conditions and at the same nominal interest 
rate as can the firm as indicated in my earlier 
paper. These results pertain. to firm valua- 
tion, but investors are interested in there- 
turn on their portfolio and not directly in 
` the value of firms. Vernon Smith has investi- 
gated the preferences of investors for the 
debt-equity ratio of a variable-scale firm 
and ‘has indicated that investors are not 
indifferent to changes in that ratio and that 
investors may not prefer a change in the 
debt-equity ratio of a firm even if the value 


* Professor of managerial economics and decision 
sciences, Graduate School of Management, North- 
western University. I wish to thank Mark Satterthwaite 
and Robert Taggart for their comments on an earlier 
version of this paper. 
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of the firm is increased by that change. 

In order to place these results in perspec- 
tive, it is useful to return to the original M-M 
theorem that was given for firms with a 
fixed scale of investment. That theorem 
actually has three facets that may be stated 
as follows: 


I: In the absence of default risk the values . 
of all firms in the same risk class are 
equal regardless of their capital struc- 
tures.” 

In the absence of default risk the com- 
mon value of firms in a risk class is in- 
dependent of the capital structure of 
any firm.’ 

In the absence of default risk investor 
preferences are in agreement with 
changes in the value of firms in the 
sense that investors will prefer a change 


Ii: 


IIT: 


1 As will be indicated below the differences among these 
results stem from differing assumptions made regarding 
the completeness of the market in which the firms’ se- 
curities are traded. If investors may borrow on personal 
account and create the same return opportunities as 
firms create by altering their capital structure, the com- 
mon value of the firms in a risk class will be independent 
of capital structure, and investors will be indifferent to 
changes in the capital structure. In my earlier paper, I 
gave a homemade leverage argument that implies that 
the capital market is complete in this sense. Without 
these homemade leverage opportunities or an equivalent 
completeness condition, the values of firms in a risk 
class and investor preferences. will depend on a firm’s 
financial structure. 

2 The proof of M-M's Proposition I is a proof of the 
first facet. In the introduction to their Proposition J, 
M-M state that they will “exhibit the mechanism de- 
termining the relative prices” (p. 268), and at the end 
of that proof, state that “we can conclude that in 
equilibrium we must have V2=Vi,...,” (p. 271), 
where V, is the market value of an unlevered firm and 
V2 is the market value of a levered firm.-These results 
may be stated in an analogous manner for firms whose , 
patterns of return differ by a multiplicative constant. 

3 This facet is stated by M-M in Proposition I: “that 
is, the market value of any firm is independent of its 
capital structure...” (p. 268). This facet is not di- 
rectly proved by M-M, but it clearly holds. 
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in the capital structure of a firm if and 
only if the value of the firm is in- 
creased.* It follows from JJ that in- 
vestors are indifferent to changes in 
the capital structure. 


Stiglitz (Sections I and II) demonstrated 
that the second and third facets hold with- 
out the risk class assumption, so that the 
value of a firm is independent of the capital 
structure of any firm and all investors are 
indifferent to changes in capital structure. 
Default risk, however, can eliminate the 
equivalence among these three facets, so 
that while the implication of J continues to 
hold under the conditions I have given, the 
implications of JJ and JII are no longer valid 
in general. Furthermore, shareholders may 
not prefer a change in capital structure of a 
firm even if that change increases the value 
of the securities they hold. 

Given the divergence of these three facets, 
the question of the proper objective for 
financial management must be raised. The 
appropriate criterion is that a firm should 
undertake investments and capital structure 
changes when they are in the interests of 
shareholders. Under certain conditions guar- 
anteed by a complete capital market, all 
shareholders can be shown to be unanimous 
with respect to their preferences for invest- 
ment-financing decisions and to prefer an 
increase in investment (financed by debt) if 
and only if it increases the value of the 
equity of the firm. When the capital market 
is not complete, the investment-financing 
decisions of a firm can create new patterns 
of returns in the capital market, and inves- 
tors will then revise their portfolios resulting 
in a new capital market equilibrium. Unanim- 
ity will then not occur in general, and the 
criterion of acting in the shareholders’ inter- 
ests will not provide an unambiguous guide 
for investment-financing decisions. 

To investigate these issues, a model that 
includes those of M-M, Stiglitz, Smith, 
Hagen, and the author as special cases will 
be considered. That model is introduced in 


4 The third facet is not directly stated by M-M but is 
implied by facet JZ and by their criterion that invest- 
ments and financing should be judged by their effect on 
the market value of the firm. 
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the next section in which the first facet of the 
M-M theorem is considered. The second and 
third facets are considered in Section II 
where conditions are given under which 
shareholder preferences will be in accord 
with changes in the value of the securities 
held by shareholders. Conclusions are offered 
in the final section. 


I. Relative Values and Homemade Leverage 


The earnings X;(6) of firm i,i=1, 2, in a 
risk class are assumed to be given by® 


X:(0) = (1+ 0)k(M:), kO) = 0, 
B(M) >0, M;:>0 


where M; is the investment or scale of the 
firm and @ is the net rate of return per unit 
of k(M;). Each firm eventually has non- 
increasing returns to scale so that k’’(M,) <0 
for M;>M>0. Firm 1 is assumed to be 
financed only by equity with its value de- 
noted by Vi, while the value Vz of firm 2 
equals the value S% of its equity plus the 
debt D; that it issues. Firm 2 is assumed to 
begin with no outstanding debt and then to 
issue debt Da at a (gross) interest rate Rə 
established endogenously in the capital mar- 
ket. 

The model will be considered under two 
assumptions regarding the scale of the firm. 
First, the scale will be taken to be fixed as 
considered by M-M, Stiglitz, Hagen, and 
the author, so that increases in debt repre- 
sent a purely financial transaction of selling 
debt and distributing the proceeds to share- 
holders. In the second case, the initial scale 
M* of the firms will be assumed to be fixed 
with increases in scale financed by debt, so 
that M= M*+ Dz. 

An investor i is taken to have an initial 
endowment consisting of an @ share of the 
equity of the unlevered firm, an @ share 
of the equity of the levered firm, and savings 
(borrowing if negative) of ñ; that yields the 
gross risk-free interest rate of one. For the 
case in which the debt proceeds are dis- 
tributed to shareholders, the investor chooses 


5 Similar results can be obtained with a more general 
return function but this formulation is used to corre- 
spond with Smith’s model. 
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a new portfolio composition (a, a2, and 
Ba) subject to the budget constraint 


(1) Mit aV + BaS = 
mi + anVi + ais + (Bia — 2) De 


where 8: is the proportion of the debt of the 
levered firm purchased. For the case in which 
the debt is used to finance investment, the 
budget constraint is that in (1) without -the 
term (—&2D»).6 The portfolio return Y,(6) 
for the investor is (2a) if —1 <0 <0* and (2b) 
if 0>0*.7 


(2a) Y;(9) = m; + an(t + OR(Mi) 
+ Bill + ORM) 
(2b) Y.(9) = mi + aall + OR(M2) 
+ BRD: 
+ alll + ORM) — RD) 


where 0*=R,D2/k(M2)—1 is the level of 0 
below which the firm defaults on its debt 
obligations. An investor is assumed to maxi- 
mize his expected utility £;U.(¥.(0)) of 
portfolio return, where E; denotes expecta- 
tion with respect to his assessed density 
function f;(@) and U; is a strictly concave, 
measurable utility function. The securities 
market will be assumed to be competitive 
in that investors believe that their portfolio 
decisions do not affect the market values of 
the securities. Using the budget constraint 
to eliminate m, the necessary conditions 
for an optimal portfolio are 


0 


(3) o3(9)(1 + @k(Mi) dd — Vi = 0 


(4) f aoa + 0)k(M2) — R: D2)d0 


—S:=0. 
o* 


(5) w1 + 0)2(M2) dé 


—1 


ê The model studied by Smith will be referred to as a 
paid-in capital model in that initial holdings as and &;z 
equal zero and the scale M> of the firm is determined by 
the amount S2+ Dz paid in byi investors. This model will 
be considered in Section ITI. 

7 The net return 6 will be assumed to be greater than 
or equal to minus one. 
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k z i 2Dod@ — D = 

4 f ORD 0 
where 
wai ria / S TOO 


is the implicit price of a unit of portfolio re- 
turn if @ obtains. Since 


fotos = 


-1 


w:(9) represents the marginal rate of substi- 
tution between a certain return of one dollar 
on the risk-free asset and the return Y;(0) 
when @ occurs. 

These necessary conditions will be at- 
tainable if 1) investors may sell short or 2) 
the optimal portfolio contains positive hold- 
ings of the securities of each firm. In these 
cases a capital market equilibrium is char- 
acterized by (3), (4), and (5)® for each in- 
vestor and by the market-clearing conditions 
Dae a= 1, $: u= 1, and Bi bie= 1, where 


. (©) denotes optimal. The existence of such 


an equilibrium is assumed here. Adding (4) 
and (5) and comparing the resulting ex- 
pression with (3) indicates that for M= Mi, 
the value of the unlevered firm equals the 
value of the levered firm.’ The first facet of 
the M-M theorem is thus valid in general if 
investors may sell short or hold. positive 
shares of the securities. In terms of the sec- 
ond facet, if the levered firm may affect its 
market value by a purely financial trans- 
action, the value of the unlevered firm must 
change by an equal amount. 

Whether or not a purely finaricial trans- 
action will affect the value of the firms de- 
pends on the nature of the capital market. 
The capital market will be said to be ‘‘finan- 
cially complete” if any pattern of return 
that a fixed-scale firm may create by a purely 


8 This presumes that Y;(@) is positive in the optimal 
portfolio for all 8 or that if Y:(@) is negative for some 6, 
the investor can cover the negative return with other 
assets. Smith considered the case in which Y:(@) nega- 
tive implies personal bankruptcy, in which case the in- 
vestor is not able te borrow at the risk-free interest rate. 

9 If the scales of the two firms are different, Mi= Mo, 
then Vı/k(M:)= Va/k(Mo). 
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financial transaction already exists in the 
market or can be created from existing 
securities. In that case a change in capital 
structure will not alter the space of returns 
available to the investor, and the implicit 
prices will thus be independent of the capital 
structure of a fixed-scale firm. The capital 
market will be financially complete under a 
variety of assumptions including a complete 
set of contingent claims markets, a complete 
set of Arrow-Debreu securities, or a span- 
ning set of securities.*° Another condition 
under which the capital market will be 
financially complete is if investors may create 
homemade leverage by borrowing using 
shares of the unlevered firm as collateral." 
For fixed-scale firms, homemade leverage 
allows the investor to duplicate the specific 
pattern of returns generated by the securities 
of the levered firm, and thus the values of 
the firms will be equal as indicated in my 
earlier paper. In the absence of market im- 
periections the investor may also use home- 
made leverage to create any pattern of re- 
turns that the levered firm is able to create. 
The capital market is then financially com- 
plete, and as will be shown in the next sec- 
tion, both the second and third facets of the 
M-M theorem hold for fixed-scale firms. If 
the change in capital structure introduces a 


10 The implicit prices may also be independent of the 
debt level under certain other conditions in which sep- 
aration results as indicated by Hagen and Frank Milne 
(1974). The relationship between an Arrow-Debreu 
model and other models that yield the same type of 
results, such as those with spanning sets, is developed by 
Milne (1974), Roy Radner, Steinar Ekern (1974, 1975), 
Ekern and Robert Wilson, Peter Diamond, and David 
Cass and Joseph Stiglitz. 

u This is equivalent to borrowing at a stochastic in- 
terest rate Ri (6, Z) defined by 


(L+Ok(My)/Z if —1 <0 <z) 
R2) if (Z) <6 


where Ri(Z) is the nominal interest rate on the borrow- 
ing, 6°(Z)=R.i(Z)Z/k(Mi) —1 is the default level for 
such borrowing, and Z is a size parameter. If Z= D», 
then Rı(Z) equals the interest rate on the debt of the 
levered firm. The investor may thus borrow at the same 
interest rate as can the firm, as indicated in my earlier 
paper. Smith, however, has shown that the investor is 
not able to borrow at the same interest rate as the firm 
if the investor may pledge only the shares of the 
levered firm as collateral. 


RED = | 
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“new security” (a new pattern of returns) 
into the capital market so that the capital 
market is financially incomplete, the second 
and third facets will not in general be in 
accord. 

For the case in which the scale of the firm 
may be changed, the capital market will be 
said to be “scale and financially complete” 
if returns identical to those that can be 
generated by varying the scale of a firm and 
its financing exist separately in the capital 
market, can be formed from other securities, 
or can be created through homemade lever- 
age. For example, if a firm possesses sto- 
chastic constant returns to scale (k’'(M)M/ 
k(M) =1), changes in scale will not alter 
the set of available returns if there is no de- 
fault risk. Nonconstant returns to scale may, 
however, alter the set of available returns if 
the capital market is not scale and financial- 
ly complete. The next section considers the 
relationship between firm valuation and 
investor preferences in complete and incom- 
plete capital markets. 


II. Firm Valuation and Investor Preferences 
A. Firm Valuation 

The effect of debt financing on the value 

of a firm can be investigated by totally dif- 


ferentiating the first-order conditions (4) and , 
(5) to obtain, respectively, 


(6) a= f 


+ * deoi(0) (1-48) (ME 2) ~ R2De2)d6 


O* 


w;(0) ((1+0)k'(M:)dMe 


— (Rad D2 + D2dR:))d6 


(7) a= f w(Q(+OK Qty aMs 


+ wl) (Rod Dot+ Dod Rs) d8 


o*t 
o* 


+ | de,(0)(1+0)2(M2)d8 
-1 


+ dw;(6) R2 Dod 


gt 


where dw;(0} is the change in the implicit 
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price. Adding the expressions in (6) and a) 
yields 


O av= f OMM 


js f "dol HRM Jd 
-1 


For the case of a fixed scale (dM:=0), a 
purely financial transaction leaves the value 
of the firm unchanged if the capital market 
is financially complete (since dw;(#)=0 for 
all 6).12 The values of both firms will thus not 
be affected by a change in the financial 
structure of the levered firm, since Vi=Vo. 

When the scale is not fixed but the securi- 
ties market is scale and financially complete, 
the change in the value of the firm resulting 
from debt-financed investment may be 
determined by adding (4) and (5), solving 
for S21 ;:(@)(1+06)d8, and substituting into 
(8) to obtain 


(9) dV, = KM V:4M JRM 2) 


The total value of the firm will thus increase 
(decrease) as the result of debt-financed in- 
. vestment if the marginal product -k’(Me) is 
positive (negative). 


B. Investor Preferences ina Complete Market 


Investors, however, are not directly inter- 
ested in the value of the firm but rather are 
concerned with the expected utility result- 
ing from their portfolio return. An investor 
- will prefer a change in the debt level of a 
firm if and only if that change yields an 
increase in expected utility. The resulting 
(normalized) change in expected utility is 
given by 


ay = f C 


2 f "ajd Y;(6)d0 
6* 
where 


dY;(6) = ali -+ Ok (M )dM:ı 


12 When the capital market is financially complete, 
changes in the capital structure of a firm will not alter 
the investors implicit prices for 6. 
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+ Bolt + O)k'(Ms)dMs + dtii 
if -1 < #< 6 
and 
d¥,(0) = a(l + 0)k'(My)dMy 
+ ol + 6)k!(M2)dM 2 
— (Rd D: + D:dR:)) 
ek Ba(Red De + DidR» 2) + dm; 
if é*< 4. 


and EU! = f U! (¥s(@))fs(0) a8 
1 


The change in expected utility can be 
related to the change in the value of the 
equity of the firm by substituting (6) and (7) 
into to obtain!’ 


(11): a" dts + 8indS2+Bnd Ds 


0 


+â J. dw,(0) 
oe 


“((1+6)R(M2)—R2D2)d6 
g* 


+ô; duw;(6)(1+-6)k(M 2) d0 
-1 


+8: f dwo;(0) Ro Dod8 
gr : pie 


For a purely financial transaction in which 
the funds raised by. issuing debt are dis- 
tributed to shareholders, the change in in- 
vestor borrowing (lending) is 


(12) dm; = (i — An)dVr + (Big — Bia) dS2 
+ (ae = Bis)d Da 


With a financially complete capital market 
and a purely financial transaction, the ex- 
pression in (11) reduces to 


dE; U; 
E,Ui 





(13) = dS: + Gnd De 


+ @a — @a)dVi = 
since dS,= —d Da from (9) and thus dVi=0. 


1% The analysis here is analogous. to that of Hayne- 
Leland (1973), Theorem V. 
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All investors therefore are indifferent to a 
purely financial transaction. The second and 
third facets of the M-M theorem as stated 
in the introduction then hold with default 
risk for fixed-scale firms when the capital 
market is financially complete.!4 

If the debt is used to finance an increase 
in the scale of the firm instead of being dis- 
tributed to shareholders, an initial share- 
holder (@&2>0) can be shown to prefer an 
increase in debt-financed scale if and only 
if it increases the value of the equity of the 
firm.’ This may be demonstrated by sub- 
stituting the change in investor borrowing 
(lending) 


(12°) dm: = (Gin — @i2)dS, — Bid Do 
into (11) to obtain 


(14) om Rade 


Since the preferences of all initial sharehold- - 


ers depend only on the sign of dS, all those 
shareholders will be unanimous with respect 
to their preferences for debt-financed invest- 
ment and will prefer that debt-financed in- 
vestment if and only if it increases the value 
of their equity holdings. 

The change in the value of the equity of 
the firm resulting from debt-financed invest- 
ment may be determined by rewriting (9) as 


(15) dS = (k! (M2) V2/k(M2) =, 1)dD2 


The initial shareholder will prefer an in- 
crease (decrease) in debt if and only if the 
value of the firm is greater (less) than the 
total product divided by the marginal prod- 
uct k’ (M). The preferred debt level will be 
that at which Vz=k(M:)/k'(M:), and the 
level of debt that yields this equality will 
maximize the value of the equity of the firm!® 
as well as the expected utility of all initial 
shareholders. Acting so as to increase the 
value of the equity of the firm will thus be in 
the interests of shareholders. Since the opti- 


M4 Milne (1975) has provided a similar analysis of the 
M-M theorem. 

15 Since the scale of firm 1 does not change, dV:=0. 

16 The preferred level of debt-financed investment will 
be less than that which maximizes the total value of the 
firm. 
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mality condition in (15) is independent of 
shareholder characteristics, the firm may act 
to maximize the expected utility of its share- 
holders without any knowledge of its share- 
holders except that they are expected utility 
maximizers. 


C. Investor Preferences in an 
Incomplete Market 


If the capital market is neither: scale nor 
financially complete, a purely financial trans- 
action or debt-financed investment will 
create a new security and a new capital mar- 
ket equilibrium will result. The implicit 
prices are then not independent of the firm’s 
financing and the above results do not ob- 
tain. Further results can be obtained how- 
ever by substituting (4) and (5) into (10) to 
obtain!” 


i 


16 
(16) EU! 





= Bio( Dok" (M2)dM o/k(M2) —d D2) 


+@io(Sok’ (M2)dM 2/k(M2) —dS2) 
+@2dS2+ai2d D: 

+ (Bi2— âi) [Rod Do-+ Dod Re 

— ReDok! (M)dM2/k(M;)| 


: t w:(0)d0 


For fixed-scale firms and a purely financial 
transaction in a financially incomplete capi- 
tal market, dM.=0, and the expression in 
(16) is," using dS2=dV2—dDn, 
dE;U; 
EU! = (@2~ Ai) dV» 





+ (Ĝia— âi) (Ro—1)d Dat Dod Rs) 


‘ L w:(0)d0 


The preferences of a shareholder will not in 


1 For this analysis a capital market consisting only 
of the securities of one firm and the risk-free asset is 
considered. If more securities are available, the in- 
vestor’s preferences also depend on the changes in the 
return and in the values of those securities. 

18 The example given by Hagen involves such an in- 
complete capital market for which dV2/dD2=dV./dDe 
#0. 


210 THE AMERICAN ECONOMIC REVIEW 


general be in accord with the shareholder’s 
gain or loss ((@2—@j2)dV2) resulting from the 
change in the value of the firm. If, however, 
i a= ân, preferences will be in accord with 
changes in value only if the investor will sell 
(&2—A2>0) some of his equity holdings. 
For debt-financed investment with no de- 
fault risk cr for the case in which investors 
hold equal final proportions (@i2= 82) of the 
bonds and equity of the firm, the expression 
in (16) is? 
U; 
(17) GEV 


E uy! = BiodS2 + Qie(Vok'(M2)dM 2 


/k(M2) — dV») 


The preferences of an investor for debt- 
financed investment then depend on both the 
change in wealth due to initial holdings and 
the marginal gain on the new equity holdings 
as represented by the last term in (17). This 
need not, however, be coincident with an in- 
crease in the value of the equity of the firm.” 
The model used by Smith involves an in- 
complete financial market and hence una- 
nimity results do not obtain, in general, as 
indicated in the following section. 


Ill. A Paid-In Capital Model 


Smith was perhaps the first to consider in- 
vestor preferences for debt-financed invest- 
ment. In his model the scale Ma of the firm 
is obtained by the funds V2=(S2+D,) sup- 
plied by investors from their initial wealth 
(i.e, &a=0). Their preferences for debt- 
financed investment when there is no default 
risk is then determined from (17) as 


19 Tf all investors have identical expectations and all 
have quadratic utility functions, for example, every 
investor will hold the same proportion of all securities. 
Under these strong assumptions the implicit prices are 


independent of the change in the capital structure and ` 


dVo=0. 

20 With a scale and financially complete capital mar- 
ket the last term in (17) is zero from (12). 

*1 Additional results can be obtained by analyzing 
the capita] market at an ex posi equilibrium i in which 
investors already hold optimal portfolios; i.e. » Bs =Q; 
and Bi2= Bie where the bonds are considered as having 
been retraded. Leland (1974) and Ekern (1974) have 
analyzed such a case and have developed unanimity 
results. 
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dEU; 





(18) = ĝl — 1)dM2 
where e=d log rn, log (Mə) is the 
elasticity of the total product with respect to 
paid-in capital. An investor prefers an in- 
crease (decrease) in the scale of the firm if 
the elasticity is greater (less) than one. With 
constant returns to scale the investor is in- 
different to changes in capital structure as in- 
dicated by Smith in his Theorem 1. In the 
terminology utilized in this paper, the capital 
market in Smith’s model is scale and finan- 
cially complete if e=1 for all My. If «1, 
changes in scale introduce a new security 
(pattern of return) into Smith’s capital mar- 
ket even if there is no default risk, so the 
capital market is incomplete. 

With default risk the capital market is in- 
complete in Smith’s model, and an increase 
in debt is preferred if and only if? 


dE:U; , 
(19) —— = (fe 


— â) A >00 
EU} i 


where 


= (DəxAM:/M2 — dD) + (Rod Do- 
+ DAR — RDA M/M) w;(6)d0 


oe 


Consequently, if there is default risk, the 
investor. under Smith’s. assumptions will be 
indifferent to changes in the debt level of the 
firm only if either ĝ:2= å or A equals zero. 
ne the investor’s debt holdings be 

Dh= B.D and equity holdings be Sh = iSo, 
the investor with &.2= 8, is indifferent to a 
change in the debt level if D?,/S% ==, where 
wis the debt-equity ratio of the firm. Thus if 
the firm’s debt-equity ratio is equal to the 
ratio of the investor’s holdings of the firm’s 
debt and equity, the investor is indifferent to 
changes in the debt level of the firm. This is 
in accord with Smith’s Theorem 2 for the 
case of stochastic constant returns to scale. 
If, however, u D}2/ S92, the preference of the 
individual cannot be predicted without 

2 The condition in (19) is obtained by letting dM:= 
@D.-+-dS2, So= M2— Dh, and simplifying. 
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knowledge of his portfolio holdings, utility 
function, and probability assessments. A 
shareholder will prefer an increase (decrease) 
in the firm’s debt if 


(200) 4 > (<)Db/Sp and A <0 


or u< (>) Dia/Sh and A >0 


The result given by Smith in Theorem 2 dif- 
fers from that in (20) because he stated the 
preferences in terms of the debt-equity ratio 
instead of the debt level and because he as- 
sumed that the nominal interest rate on the 
firm’s bonds was independent of the debt- 
equity ratio. 


IV. Conclusions 


The appropriate criterion for financial and 
investment decisions is to take those deci- 
sions that are desired by shareholders. De- 
termining what actually is in the interests of 
shareholders is in general difficult, since an 
investor’s preferences depend on his utility 
function, probability assessments, and port- 
folic holdings. When, however, the proposed 


financing or investment by a firm does not- 


alter the available returns in the capital mar- 
ket, the implicit prices for every investor will 
be unaffected by the proposals, and all 
shareholders will have unanimous prefer- 
ences regarding such proposals. All investors 
then are indifferent to an alteration in the 
capital structure of a fixed-scale firm, and 
the value of that firm is independent of its 
capital structure. For variable-scale firms all 
shareholders prefer an increase in debt- 
financed investment if and only if it increases 
the value of the equity of the firm. In this 
case the firm may act in the best interests of 
its shareholders by maximizing the value of 
the equity of the firm. The second and third 
facets of the M-M theorem thus obtain. 

If the financing-investment alters the 
space of available returns in the capital mar- 
ket, the implicit prices will depend on the 
firm's decisions except under certain special 
assumptions such as those that lead to 
separation. When the implicit prices are not 
independent of the firm’s proposals, a purely 
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financial transaction by one fixed-scale firm 
will change the value of all fixed-scale firms 
in a risk class by the same amount, since 
those firms must have the same value. With 
a variable scale the value of a firm will de- 
pend both on its financing and its investment 
opportunities. In such cases where the im- 
plicit prices are not independent of the deci- 
sions of the firm, the firm is without a guide 
as to how to work in the best interests of 
shareholders, since the best interests of share-. 
holders are not. in general coincident with 
changes in the value of the equity of the 
firm. Also, shareholders will not in general be 
in agreement with respect to their prefer- 
ences for the proposals of a firm, and the 
firm is then without an unambiguous cri- 
terion for its financial and investment policies. 
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The Xistence of X-Efficiency 


By GEORGE J. STIGLER* 


Harvey Leibenstein called attention in an 
influential article (1966) to a source of eco- 
nomic inefficiency which was given the awful 
name of X- [in Jefficiency. He cited studies in 
which misallocations of resources due to 
monopoly or tariffs had trifling social costs, 
whereas simple failure to attain the produc- 
tion frontier apparently led to social losses 
of a vastly greater magnitude. I propose to 
argue that this type of inefficiency can use- 
fully be assimilated into the traditional 
theory of allocative inefficiency. 

It is a question (to be discussed below) 
whether one ascribes failures to reach the 
ultimate limits of output from given inputs 
in any state of technology to inadequacy of 
knowledge alone, or adds also inadequate 
“motivation.” Leibenstein (1966) separates 
the two: 


It is obvious that not every change in 
technique implies a change in knowl- 
edge. The knowledge may have been 
there already, and a change in circum- 
stances induced the change in technique. 
In addition, knowledge may not be used 
to capacity just as capital or labor may 
be underutilized. More important, a 
good deal of our knowledge is vague. 

[pp. 404-05] 


He ascribes increases in X-efficiency to 1) in- 
creases in motivational efficiency—workers 
are stimulated by incentive pay, or manage- 
ment by competition or other adversities; 
and 2) improvements in the inefficient mar- 
kets for knowledge. I shall first deny the 
propriety of treating changes in motivation 
as a source of changes in output, and then 
proceed to the question of knowledge. 


I. Motivational Losses 


Leibenstein (1973) has emphasized that X- 
inefficiency arises largely from losses of out- 
put due to motivational deficiencies of re- 
source owners: 


* Graduate School of Business, University of Chicago. 


[Flor the same set of human inputs pur- 
chased and the same knowledge of pro- 
duction techniques available to the firm, 
a variety of output results are possible. 
If individuals can choose, to some de- 
gree, the APQT bundles [choice of Ac- 
tivity, Pace, Quality of work, Time 
spent] they like, they are unlikely to 
choose a set of bundles that will maxi- 
mize the value of output. [p. 768] 


If management seeks to impose output- 
maximizing APQT bundles on the workers, 


‘indeed, these assignments of tasks would 
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likely be “ . . . less efficient than those that 
individuals would choose themselves under 
an acceptable set of [managerial] restraints” 
(p. 769). 

In this case, and in every motivational 
case, the question is: what is output? Surely 
no person ever seeks to maximize the output 
of any one thing: even the single proprietor, 
unassisted by hired labor, does not seek to 
maximize the output of corn: he seeks to 
maximize utility, and surely other products 
including leisure and health as well as corn 
enter into his utility function. When more 
of one goal is achieved at the cost of less of 
another goal, the increase in output due to 
(say) increased effort is not an increase in 
“efficiency”; it is a change in output. 

The concept of motivational efficiency 
seems to extend also to the task of getting a 
“predetermined output” from hired factors 
(see Leibenstein, 1966, pp. 408, 412). There 
are important and pervasive problems in all 
contracts between people, in seeking the 
fulfillment of the reciprocal contractual 
promises, and substantial resources are 
necessary to enforce the agreements (see 
Armen Alchian and Harold Demsetz). Both 
the avoidance of unpleasant tasks and the 
enforcement activity designed to curtail this 
avoidance can be carried on to the utility- 
maximizing degree and generate no ineffi- 
ciency in producing utility. Output and 
utility would be larger if resources were not 
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„necessary to the enforcement of contracts, 
but output and utility would also be larger 
if water boiled at 180°F or a day had 25 
hours. New techniques of contract enforce- 
ment may be as productive as other improve- 
ments of technology. 

Thus X-inefficiency attributed to motiva- 
tional factors characterizes as inefficiency 
either the existence and pursuit of other de- 
sired outputs or the expenditure of resources 
required for the optimal enforcement of con- 
tracts. This tunnel vision of output seems en- 
tirely unrewarding: it imposes one person’s 
goal upon other persons who have never ac- 
cepted that goal. There is no waste in this 
sort of X-inefficiency: waste is a foregone 
product that could be acquired for less than 
its cost. 


Leibenstein achieves much of the impor- l 


tance of motivation in X-efficiency by that 
ancient and powerful scientific technique, 
definition. When he copiously illustrates that 
“changes in incentives will change produc- 
tivity per man” (1966, p. 401), he is assigning 
motivation an independent role whereas 
ordinary economic language would classify 
the methods of remuneration of employees 
as a part of the state of technology. Again, 
when an Egyptian petroleum refinery becomes 
more “efficient” with a change of manage- 
ment, we are told that “It is quite possible 
that had the motivation existed in sufficient 
strength, this change could have taken place 
earlier” (1966, p. 398). Potential motivation 
could indeed rewrite all history: if only the 
Romans had tried hard enough, surely they 
` could have discovered America. (Thus moti- 
vation can be invoked to explain every un- 


performed task that is physically possible, 


no matter how unrewarding.) We may sym- 
pathize with Leibenstein’s desire to associate 
his X-efficiency with economic behavior, but 
this shotgun marriage is not fertile. 


II. The State of Technology — 


The near-universal tradition in modern 
economic theory is to postulate a maximum 
possible output from given quantities of pro- 
ductive inputs—this is the production func- 
tion—and to assert that.each firm operates 
on this production frontier as a simple corol- 
lary of profit or utility maximization. The 
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merit of this conventional tradition is also 
its demerit: it eliminates the problem of the 
choice of technology. 

Alfred Marshall followed an entirely dif- 
ferent approach, and it is remarkable that he 
had virtually no followers. He proposed to 
characterize production possibilities by the 
average outputs obtained from given inputs, 
and in particular labelled the user of this 
average relationship the Representative 
Firm: 

We shall have to analyse carefully the 

normal cost of producing a commodity, 

relatively to a given aggregate volume of 
production; and for this purpose we shal] 
have to study the expenses of a represen- 
tative producer for that aggregate vol- 
ume. On the one hand we shall not want 
to select some new producer just strug- 
gling into business, who works under 
many disadvantages, and has to be con- 
tent for a time with little or no profits, 
but who is satisfied with the fact that 
he is establishing a connection and tak- 
ing the first steps towards building up a 
successful business; nor on the other 
hand shall we want to take a firm which 
by exceptionally long-sustained ability 
and good fortune has got together a vast 
business, and huge well-ordered work- 
shops that give it a superiority over al- 
most all its rivals. But our representa- 
tive firm must be one which has had a 
fairly long life, and fair success, which is 
managed with normal ability, and which 
has normal access to the economies, ex- 
ternal and internal, which belong to that 
aggregate volume of production; ac- 
count being taken of the class of goods 
produced, the conditions of marketing 
them and the economic environment 
generally. [p. 317, and Bk. IV, ch. 13] 


Marshall suggested two causes of variation 
among firms in costs of a given output: the 
age of the firm (which he emphasized), and 
variations in entrepreneurial capacity. 
Strictly speaking, the latter element (the de- 
parture from “normal ability”) is inap- 
propriate: differences in quality of an input 
do not lead to differences in outputs from 
given inputs. 

The reason Marshall’s approach was not 
adopted by the science is lucidly presented 
in the leading attack that was made on the 
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representative firm by Lionel Robbins. In a 
.once-famous essay, Robbins argued per- 
suasively that when costs of firms differed 
because of quality of entrepreneurs (or other 
inputs), the differences in productivity would 
be reflected in differences in profits (or other 
input prices). Just as differences in efficiency 
of workers are reflected in their wages, so dif- 
ferences in entrepreneurial skills (including 
the choice of technology) will be reflected in 
their “profits.” He states: 


There is no more need for us to assume 
a representative firm or representative 
producer, than there is for us to assume 
a representative piece of land, a repre- 
sentative machine, or a representative 
worker. [p. 393] 


Robbins was of course correct: the Repre- 
sentative Firm is not needed to reconcile the 
existence of differences among entrepreneurs 
with the existence of stable competitive 
equilibrium. 

What one may Jament, however, is the 
failure of Robbins and Leibenstein, and all 
of us in between, to recognize the problem of 
determining which technologies will be used 
by each firm (and, for that matter, each 
person). The choice is fundamentally a mat- 
ter of investment in knowledge: the costs and 
returns of acquiring various kinds and 
amounts of technological information vary 
systematically with various characteristics 
of a firm: its size, the age of its present capital 
assets, the experience of its managers, the 
prospects of the trade. No attention has been 
paid by economists to the analysis of the 
optimal amount of technological knowledge 
that a firm should possess. Leibenstein de- 
serves credit for reviving this Marshallian 
question, but his attention to X-inefficiency 
as the explanation is an act of concealment: it 
simply postulates the differences in technol- 
ogy among firms which should be explained. 


HI. The Interpretation of 
Output Differences 


We observe two farmers with reasonably 
homogeneous land and equipment, who 
nevertheless obtain substantially different 
amounts of corn. We measure this corn out- 
put over some period of time to reduce the 
effects of stochastic variation (i.e, un- 
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enumerated inputs such as weather). The ob- 
served variation is due, perhaps, to differ- 
ences in knowledge, including the knowledge 
of technology or the knowledge of how far to 
carry the application of each productive 
factor. The farmers will differ in the cost of 
learning new things or the expected returns 
from new knowledge—one may be planning 
to leave agriculture shortly—so they “ra- 
tionally” devote different amounts of re- 
sources to acquiring knowledge. Or one is 
simply more intelligent than the other, and 
learns more quickly or thinks more precisely 
(for example, makes fewer mistakes in 
arithmetic). 

The effects of these variations in output 
are all attributed to specific inputs, and in 
the present case chiefly to the differences in 
entrepreneurial capacity. In neoclassical 
economics, the producer is always at a pro- 
duction frontier, but his frontier may be 
above or below that of other producers. The 
procedure allocates the foregone product to 
some factor, so in turn the owner of that 
factor will be incited to allocate it correctly. 

Leibenstein does not attempt to under- 
stand the allocation of “inefficient” re- 
sources, and hence does not see the necessity 
for attributing his X-inefficiency to specific 
inputs. Just as automobile accidents are 
palpable inefficiencies to many people so 
X-inefficiency is a palpable inefficiency to 
Leibenstein. But accidents and “‘inefficien- 
cies” are associated with returns as well as 
costs, and a useful theory must take both 
sides of their roles into account. 

Indeed, Leibenstein’s apparatus does not 
allow him to analyze effectively concrete 
economic problems. Consider his argument 
that monopoly is less efficient than competi- 
tion. To reach this result, he must assume 
that 1) monopolists do not maximize profits, 
and 2) competitors are driven closer to “the” 
minimum costs by the entry of new rivals, 
some of whom are efficient, by a Darwinian 
process. The first assumption is an abandon- 
ment of formal theory, and one which we 
shall naturally refuse to accept until we are 
given a better theory. It “solves” the ques- 
tion of the effect of monopoly on efficiency 
without argument or evidence. The latter 
assumption of competitive selection coolly 
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ignores the problem- of general equilibrium 
(where do the driven-out entrepreneurs go?, 
and where do the efficient entrepreneurs 
come from?), and fails to demonstrate (or 
even to argue) that inflows and outflows of 
entrepreneurs `of various qualities will con- 
verge on a high-efficiency equilibrium in each 
competitive industry. 

Earlier I defined waste as the situation in 
which foregone products could be obtained 
for less than they cost. Waste can arise ex 
post because ex ante plans rested upon errone- 


ous predictions. This type of waste is un-. 


avoidable, although its magnitude is subject 
to control. Waste can also arise in the ab- 
sence of uncertainty if the economic agent 
is not engaged in maximizing behavior. Un- 
less one is prepared to take the mighty 
methodological leap into the unknown that a 
nonmaximizing theory requires, waste is not 


L. Robbins, 
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a useful economic concept. Waste is error 
within the framework of modern economic 
analysis, and it will not become a useful con- 
cept until we have a theory of error. 
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A Note on Quantitative Restrictions 
and Capital Mobility 


By Ropney E. Fatvey* 


The link between international factor mo- 
bility and commodity trade has received 
some attention in recent years. In the main, 
this analysis has served to extend and 
“tighten” Robert Mundell’s original demon- 
stration of the basic substitutability between 
goods and factor movements in the standard 
trade model,! and to expand the discussion 
to examine the interaction between com- 
modity and factor taxation.? In the absence 
of impediments to factor movements (physi- 
cal restrictions or differential taxation on 
foreign and domestic earnings), any import 
tariff is prohibitive, in the sense that the 
factor flows it induces will eliminate inter- 
national commodity exchange.’ 

„Unless both commodity and factor taxa- 


~, tién are possible, it appears a country has 





“little influence over the composition of its 
trade or domestic production. When factors 
are immobile, the optimal policy to achieve 
some desired production level other than the 
free trade level is to use the appropriate 
production tax-subsidy scheme. With factor 
mobility, however, this runs into the same 
problems as the tariff and would eventually 
force the country to specialize in the pro- 
tected industry. But tariffs (or price restric- 
tions) represent but one major form of com- 


* Assistant professor of economics, Virginia Poly- 
technic Institute and State University. I am indebted to 
Rudiger Dornbusch, Michael Mussa, and a referee for 
comments and suggestions. 

1See Mundell and, for example, Frank Flatters, 
Douglas Purvis, and Melvyn Krauss. Certain ambigui- 
ties can arise if both factors are internationally mobile, 
however. First, determining what it is that defines a 
country (usually its endowment), and second, if tastes 
are different in the two countries, determining who it is 
that holds these tastes. 

2 See Ernest Nadel. Particularly when the assump- 
tion of identical technologies is relaxed—see Ronald 
Jones and John Chipman. 

3 A one-way commodity flow will still occur, however, 
if foreign earnings are repatriated. Alternatively, the 
import restriction could force specialization in produc- 
tion of the importable. 


mercial policy. Previous analysis has ne- 
glected the other—quantitative restrictions. 
The object of this note then is two-fold. 
First to demonstrate that quantitative re- 
strictions on commodity trade will permit a 
country to influence its trade and production 
patterns, despite factor mobility, and with- 
out requiring distortions in both factor and 
commodity markets. Second, while doing 
this, to demonstrate the basic differences in 
the adjustment processes under these two 
commercial policy regimes. Although, in a 
static framework they are essentially equiva- 
lent, once factor mobility is introduced the 
distinction between a price and a quantity re- 
striction becomes important. This last result 
is quite general and readily extends beyond 
the confines of the structure examined here. 
I begin by briefly considering the effects of 
an import tariff on trade and production in 
this system, and then go on to compare this 
with the effects of an import quota. 
Suppose the world: is composed of two 
countries (home and foreign), each of which 
produces two goods (the home exportable X, 
and the home importable Xm), through the 
services of two factors of production (labor 
and capital). Assuming identical linear 
homogeneous technologies in each country, 
let the factor endowments be such that the 
initial free trade equilibrium implies factor 
price equalization. Thus, although capital is 
assumed internationally mobile, there exists 
no incentive in the form of a return differen- 
tial for it to move. There are two aspects of 
this equilibrium which are important for 
future results: First, the allocation of capital 
between the two countries which would give 
this equilibrium is not unique.* Second, 


- within a certain range,’ shifting capital from 


217 


4 There is a range of “endowment allocations” for 
which the same total world production, relative prices 
and factor returns could occur. See Robert Warne. 

5 Depending on how close each is to specialization 
initially. Again see Warne. 





FIGURE 1 


one country to the other simply changes the 
location of production without altering its 
total, because of linear homogeneity. 

For convenience, it is assumed both coun- 
tries own their entire initial domestic capital 
stocks, and, in what follows, that any foreign 
earnings on capital will be repatriated in full. 
This initial equilibrium is demonstrated for 
the home country in Figure 1. As shown, TT 
is the domestic production-possibility fron- 
tier for its initial endowments of factors; P 
represents the free trade production point; 
and C the consumption point, when the terms 
of trade are represented by the tangent at P. 

Now let the home country place a tariff on 
its imports with any tariff proceeds being 
redistributed in a neutral manner. Imagine, 
for a moment, capital is immobile. Then, 
barring a Metzler Paradox,® the domestic 
relative price of the importable would rise 
and the home terms of trade improve. Thus, 
relative prices would move in opposite direc- 
tions in the two countries, and the real 
return to the factor used relatively more in- 
tensively in the production of the home im- 
portable would increase at home and decline 


6 A possibility under a tariff regime but precluded by 
an import quota—see the author. The results are un- 
affected by this possibility however. 
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abroad.” Conversely for the other factor. 

Should capital’s domestic return tend to 
rise, the home country will experience a 
capital inflow, otherwise a capital outflow. 
In either event, the force of the resulting 
capital movement is toward expanding do- 
mestic production of importables, inde- 
pendent of factor intensities. Foreign pro- 
duction of their exportable correspondingly 
contracts. This capital flow will continue as 
long as the international differential in rent- 
als exists—that is, until either the home 
country becomes specialized in the produc- 
tion of the importable, or commodity prices 
return to their original levels.§ Neglecting 
specialization, the price and rental differen- 
tial persists until production changes have 
eliminated trade in the importable (whence 
the tariff becomes redundant). At this point 
world prices, incomes, and hence, desired 
consumption will have returned to their 
initial levels (i.e., C in Figure 1). 

Consider the two alternative aN RELY, as- 
sumptions. vet 

1) The importable is capital intens” % 
At constant commodity prices, the capital 
inflow following the tariff shifts the corre- 
sponding production poirt alc the Ryb- 
czynski line RX, until poir.'A‘is reached. At 
A, domestic production of the importable is 
just sufficient to satisfy desired consumption 
at free trade prices and thus imports cease. 
The quantity CA of the exportable represents 
the income to foreign-ywned capital. 

2) The importable i is labor intensive. At 
constant commodity prices, capital leaves 
shifting the production point down the 
Rybczynski line R7, until B is reached. Here 
the home country is self-sufficient in the im- 
portable and receiving BC of the exportable 
as income from its foreign investments.’ 


"T The Stolper-Samuelson Theorem: 
Stolper and Paul Samuelson. 

8 Since the thrust of the capital movement is toward 
reduced foreign production of their exportable, trade 
will be eliminated long before the foreign country could 
become specialized. 

3 If the tariff did not apply to earnings repatriated in 
units of the importable, the new production equilibrium 
could be at D, where the home country is self-sufficient 
in the exportable, or at any point on DB. 


see Wolfgang 
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-. Basically the reason the solution goes this 
far is as follows. When both countries are 
nonspecialized in this model, factor returns 
depend on commodity prices and the tech- 
nology alone, and thus are unaffected by the 
capital movements in themselves. The shift 
in capital from one country to the other 
merely serves to shift the location of produc- 
tion without altering its total. What this 
result illustrates is the basic substitutability 
between commodity and factor movements 
in this model. Any tariff, by creating a fixed 
price distortion between the two countries, 
prompts counteracting capital flows which 
eliminate trade. 

A tariff alone is not a flexible instrument 
in these circumstances. With unrestricted 
capital movements, any tariff is prohibitive. 
There are but two production levels the 
country can choose—‘free trade” or “no 
trade.” A dilemma then arises if our country 
desires production at some intermediate 
point.!? Can this be achieved without dis- 
tortir+ hoth factor and commodity markets? 
The, aaron lies in quantitative restrictions. 
While ‘a tarif creates a constant price dif- 
ferential between the two countries as long 
as any trade in the importable occurs, an im- 
port quota aibtont: rices only to the extent 
trade is restrained by the quota. By im- 
posing the appropriate import quota, our 
country can shift. production of the import- 
able to any level between the free trade and 
no trade production levels it chooses. For 
example, consider a quota limiting imports to 
the level shown by distance EC in Figure 1. 
In the absence of capital mobility, this forces 
the domestic relative price of the importable 
to rise above its free trade level, expanding 


_production and discouraging demand to the 
“extent necessary to reduce imports to the 


quota level. Conversely, the relative price of 
the home importable will fall in the foreign 
country. Again, we have two alternative- 
pressures on factor returns, depending on 
which factor is used intensively in production 
of the importable. In either case, domestic 


10 Perhaps in pursuit of some “noneconomic ob- 
jective.” For a discussion of such objectives, see Jagdish 
Bhagwati. Note I am assuming our country is uncon- 
cerned about capital movements per se. 
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import competing production will expand as 
a consequence of the resulting capital move- 
ment. Here the difference between a price 
and a quantity distortion becomes impor- 
tant. As long as the quota is binding, it sepa- 
rates the markets for the home importable in 
two countries and the location of production 
is no longer immaterial. 

As production of the home importable 
shifts with the capital fow from the foreign 
to the home country, we get an excess supply 
at home and an excess demand abroad at the 
initial postquota prices. The relative price of 
the domestic importable tends to fall at home 
and rise abroad, pulling the real returns to 
capital closer together in the two countries. 
Thus, unlike the tariff, under a quota regime 
the flow of capital is able to influence the 
differential in the real returns to capital 
through the resulting shifts in the location 
of production. 

As before, this capital flow continues until 
returns are equalized. Again, barring spe- 
cialization, this occurs when relative prices 
return to their former levels. However, un- 
like the tariff, imports are not eliminated but 
simply reduced to the level established by 
the quota where the price and return dif- 
ferentials, and hence the incentive for further 
capital movements are eliminated. In Figure 
1, we are now back at free trade prices, pro- 
duced either at A’ or B’. 

This demonstrates that quantitative re- 
strictions retain their “flexibility” in forcing 
production adjustments, despite the possi- 
bility of capital movements." An import 
tariff and quota pair which will be equivalent 
with capital immobile are no longer equiva- 
lent when capital can move. The rigid price 
differential forced by the tariff persists as 
long as trade in the importable exists. With 
the quota, however, a price differential 
exists only to the extent trade is limited by 
the quota. So any tariff has as its equivalent 
the prohibitive quota. 


14 Note, however, that while the quota is a flexible 
instrument with respect to the national origin of pro- 
duction, it remains ineffective with respect to factor 
rentals and goods prices. The main thrust of Mundell’s 
argument, that capital mobility frustrates attempts to 
alter prices and rentals, is unchanged. 
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The adjustment process also differs under 
the two regimes, since the link between prod- 
uct, and hence factor, prices in the two coun- 
tries is fixed under the tariff but free to vary 
with the capital movements under the quota. 
Thus, as the capital flows occur, they exert a 
direct effect reducing the return differential 
under the quota but not under the tariff. 
This property will carry over to more com- 
plex structures where capital’s return de- 
pends on both relative prices and the capital 
“endowment.” Now capital flows will have 
a direct influence on the return to capital, 
independent of any change in relative prices 
that may occur. In addition the pattern of 
relative prices in the two countries converg- 
ing with the capital flow under the quota, 
yet remaining separated by a fixed wedge 
under the tariff, will persist. Given this, in 
such a more general structure one expects 
smaller flows and production shifts under the 
quota regime. 
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Black-White Differences in Returns to Schooling: 
Some New Evidence 


By CHARLES LINK, EDWARD RATLEDGE, AND KENNETH LEwis* 


` During the 1960’s it was generally believed 
that policies of providing additional educa- 
tion would go a long way toward equalizing 
the large income differentials between blacks 
and whites. But in light of recent studies on 
the subject, serious doubt has been cast on 
the sanguine view toward education’s ability 
to accomplish income equality (see Giora 
Hanoch, Randall Weiss, and Lester Thurow). 
While most research has centered on returns 
to years of education, Christopher Jencks has 
gone even further to argue that the quality 
of education has a negligible part to play in 
the process. Recently, however, the studies 
by Leonard Weiss and Jeffrey Williamson, 
Link and Ratledge, and Finis Welch have 
yielded more optimistic findings regarding 
the role of educational quality on black- 
white earnings differences.! 

The present note deals specifically with the 
recent article by Welch. He presents evi- 
dence suggesting that blacks for the past 
several years have finally begun to receive 
monetary benefits from education com- 
mensurate with those of whites. Most im- 
portantly, he argues that this change is due 
to an increase in the quality of black educa- 
tion. Welch observes in his earnings equa- 
tions a decline in the coefficient of the years 
of schooling variable (â) for older cohorts of 
blacks and whites in his samples.? More 


* Associate professor of economics; associate director, 
Division of Urban Affairs; and associate professor of 
economics; respectively, at the University of Delaware. 
We would like to thank the anonymous referee and 
George Borts for comments on earlier drafts of the 
paper. The research was made possible by a UNIDEL 
grant from the University of Delaware. 

1 James Morgan and Ismail Siragelden as well as 
Frank Stafford and George Johnson found a positive 
association between average state expenditures per 
student in elementary and secondary education and 
subsequent earnings for whites. 

* Weich utilizes samples of urban males from the 1 in 
1000 sample of the 19€0 Census and the 1966 Survey of 
Economic Opportunity. 


221 


important from Welch’s point of view, the 
rate of decline in (â) is larger for blacks than 
whites, implying blacks are catching up. It is 
the catching up which Welch attributes to 
increased quality of education for blacks. 

There are several potential interpretations 
of Welch’s results. One is that life cycle or 
credential effects may be present that lessen 
the impact of schooling on earnings as one 
is out of school longer.? However, even if life 
cycle effects are nonexistent, two additional 
explanations of the greater dropoff for blacks 
are possible. On the one hand, changes in the 
quality of education may cause higher re- 
turns to an additional year of schooling for 
blacks than whites. In other words, Welch’s 
“so-called” vintage effect is greater for blacks 
than whites Alternatively, the quality of 
education may be rising more quickly for 
blacks than for whites.* 

The regression results presented below 
indicate that the vintage effect is only 
slightly larger for blacks, corroborating 
Welch’s hypothesis that improved quality of 
black education is indeed responsible for 
blacks’ relative income gains. Similar to 
Welch’s findings, life cycle effects are non- 
existent for the sample of young males 
analyzed below. 

To gain insight into the issues posed 


3 Thurow (1972) has argued that the impact of edu- 
cation on earnings does not arise from the cognitive 
skills imparted to an individual but is instead the result 
of the information it provides the employer about the 
trainability of the prospective employee. Thus as one 
gets further away from school, experience would be- 
come more important. Welch argues that life cycle ef- 
fects are small and to support his claim makes cohort 
comparisons involving the direct effects in 1959 and 
1966; within cohort groups he finds that the effects of 
schooling do not diminish over time. 

4 The three propositions discussed in the text are de- 
veloped in a technical appendix available on request 
from the authors. Of course, the increases in the educa- 
tion coefficient for younger cohorts may reflect less dis- 
crimination in the labor market. 
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above, an earnings regression is estimated 
which directly incorporates a measure of 
elementary and secondary educational qual- 
ity. The data are derived from the National 
Longitudinal Survey of the Labor Force 
which is being conducted by the Center for 
Human Resources Research at the Ohio 
State University under contract to the U.S. 
Department of Labor. The sample utilized 
consists of 1,562 males who were between the 
ages of 17 and 27 in 1969; and it includes 326 
young blacks and 1,236 young white males 


who were out of school at least one year in - 


1969 

The advantages of the data are three- 
fold. First, they supply a proxy for the 
quality of elementary and secondary edu- 
cation received by each respondent. Second, 
blacks were oversampled by a factor of three, 
allowing greater precision in a statistical 
analysis of their labor force behavior. Finally, 
because the sample is composed of young 
males, we can examine the cohort of blacks 
which Welch argues has been the main bene- 
ficiary of increased educational quality. 

The dependent variable is 1969 annual 
wages and salaries (Y). Explanatory vari- 
ables included in the regression are: the 
natural logarithm of the number of weeks 
worked (Im W); potential labor market ex- 
perience designated as age—education—5, 
subject to the constraint the useful experience 
starts at age 16 (Exper); experience squared 
(Exper)?; an interaction between years of 
schooling (S) and the natural logarithm of 
expenditures per student as of 1968 in the dis- 
trict where the respondent went to high 
school (ln Expend); and an interaction be- 
tween years of schooling (S) and experience 
(Exper). The two interactions allow us to de- 
termine whether or not Welch’s “vintage” 
effect (i.e., ð In Y/OS=f (quality)) and life 
cycle effects (ð In Y/OS) = g (experience)) are 
present. A positive sign is predicted on the 
coefficient of S x ln Expend and a zero or 
negative sign on the coefficient of S x Exper. 

The interaction between S and ln Expend 
is employed instead of the additive variable 
years of schooling because units of education 
should be conceptually viewed as being the 
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TABLE [—Earnincs MODELS INCLUDING 
ln EXPENDITURES/STUDENT® 





Variable White Black 
Weeks 96> 8715 
(.040) (.059) 
Experience 290 149 
(.052) (104) 
.Experience Square —.0155 —.008¢ 
(.002)  (.004) 
Schooling x Expenditures .O17> 0195 
(.002) (.005) 
Schooling x Experience — .003 .000 
(.003)  (.007) 
Constant 2.729 3.083 
Adjusted R? .56 51 


® Standard errors in parentheses. ` 
b Significant at 1 percent level. 
c Significant at 5 percent level. 


product of the years of schooling (5) and 
quality of education (In Expend). 5'The un- 
weighted schooling variable is in fact inap- 
propriate unless the quality of a year of 
schooling is approximately the same for 
everyone in the sample. 

Expenditures on education rose rapidly 
during the 1960’s implying that our ex- 
penditure measure most likely overstates ex- 
penditures for young males educated prior to 
1968. The coefficient of the schooling-ex- 
penditures interaction is likely to be biased 
downward. In other words, when these over- 
stated expenditures (for those educated 
before 1968) are associated with low earnings 
in 1969, the observed relationship will tend 
to “wash out.” If, as Welch (p. 901) suggests, 
expenditures per student on blacks have 
risen relative to whites, the bias will even be 
larger in the black equations. 

The results of the earnings regressions are 
shown in Table 1.8 The main coefficients of 
interest are those attached to the interactive 
variables S x In Expend and S x Exper. Of 


5 Welch (p. 896) also recognizes this point, but data 
limitations prevented him from using the preferred 
formulation. 

§ Covariance analysis reveals that the structure of the 
black and white equations are significantly different at 
both the 1 and 5 percent levels of significance, even 


“when we allow for differences in the black-white inter- 


cepts. 
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these only the former is significant at the 
5 percent level. Most importantly the results 
in Table 1 confirm the existence of a vin- 
tage effect (i.e, ð ln Y/ðS=f (quality)). 
Second, the effect appears to be at least as 
large for blacks (.019) as whites (.017).7 The 
data do not reflect life cycle effects, which is 
not surprising since the sample has a range of 
only eleven years of experience. 

The major findings of the study indicate, 
as Welch suggested, that the great increase 
in returns to black versus white education is 
due to changes in the quality of education as 
opposed to differential vintage effects.§ In 
addition, the interactive relationships for 
blacks exhibited between years and expendi- 
tures may partially explain the pessimistic 
finding of education’s lack of impact on 
earnings of blacks found by researchers 
using the 1960 data. At the least the find- 
ings suggest that there is still a role for the 
quality of education to play in reducing 
black-white earnings differences. Of course a 
definitive statement on the issue awaits fur- 
ther research. However, even though Welch 
raised more questions than he answered, it 
appears that his major conclusions still hold 
and provide the basic hypothesis upon which 
future research can be based. 


7 The black-white differential is understated to the 
extent the black expenditure component of the inter- 
action term reflects a larger downward bias compared 
to that of whites. 

E The conclusions regarding quality remain when the 
sample is divided into groups of urban blacks and 
whites. 
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The Effect of Compensated Price Changes on Expenditures. 


By C. ROBERT WicuErs* 


After a compensated or overcompensated 
increase of the price of a commodity, the 
consumer buys fewer units of that commod- 
ity. Does he pay more for those fewer, more 
expensive units, or less? The Slutsky equa- 
tion holds no answer (see John Hicks, p. 36). 
It will be shown, however, that an answer 
can be found through a slightly different 
definition of (over)compensation. Specifi- 
cally, if a change of the price of a commodity 
is accompanied by (over)compensation in 
terms of that commodity, the consumer’s ex- 
penditure for that commodity will change in 
a predictable direction (opposite to the direc- 
tion of the price change, in fact). This is an 
empirically verifiable result. 

Compensation or overcompensation in 
terms of commodities is of course less effi- 
cient in the welfare-theoretical sense than 
compensation or overcompensation in terms 
of money. This consideration plays no role 
here, however. The sole purpose of this paper 
is to establish an empirically verifiable result. 

The result to be proved can be geometri- 
cally illustrated—quite easily so when money 
is treated as one of the utility-carrying com- 
modities, less easily when money is not so 
regarded. (Either way, the result holds.) 
Only the easy case is sketched here. Figure 1 
depicts a situation with two utility-bearing 
commodities, one of which is money. The 
individual’s budget line is marked J, his 
initial bundle is °, and the equilibrium 
bundle is x. When p, increases, and a com- 
pensating quantity of good / is added to the 
initial bundle x°, the initial bundle becomes 
Z°. Az the same time, the budget line becomes 
the line marked ZZ, and the equilibrium 
bundle becomes #. As can be seen in Figure 1, 
the consumer now buys less of good 1 than 
before (bë<ax) and pays less money than 
before (62°<ax°). (Compare the more con- 


* Assistant professor of economics, State University 
of New York at Stony Brook. I should like to thank 
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good 2 (money) 





good 1 


FIGURE 1. COMPENSATION IN Terms or Goop 1 


ventional situation of Figure 2, where com- 
pensation is made in terms of money. Here, 
too, the compensated price increase induces 
the consumer to buy less of good 1 than 
before (6z<ax), but it is not clear whether 
the consumer pays less money than before, 
or more, or exactly as much (b2°Saz").) 

It may appear strange, at first glance, that 
there should be a difference between the 
effects of compensation in terms of money 
and compensation in terms of a commodity. 
For if the consumer is given a few units of 
commodity 7 to make up for an increase of 
pi, he could begin by exchanging those units 
for money, after which the situation would 
be conventional. The point is, however, that 
such an initial exchange may be counted as 
part of the consumer’s transactions. Only if 
it is so counted—and in Figure 1 it is—will 
the effect of a compensated price change on 
expenditures be predictable. 

The rest of the paper consists of two sec- 
tions. In Section I, the result described is 
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proved for the case of a compensated price 
change. In Section II, the result is proved for 
the case of an overcompensated price change, 
that is, a price change accompanied by such 
a change of the initial bundle that the old 
equilibrium bundle becomes reattainable. 
The overcompensated case is also easy to 
illustrate geometrically; Figure 1, slightly 
changed, could serve. Details are omitted. 


I. Effects of a Compensated Price Change 


Consider a consumer in a market where n 
commodities and money are exchanged. 
Money is regarded as a noncommodity, ex- 
cept when explicitly specified otherwise. 
Commodity bundles are denoted generically 
by {#1,...,%,} or x, except for the con- 
sumer’s initial bundle, written {x{,..., æf} 
or x°. The equilibrium bundle will be repre- 
sented by x; confusion with bundles in gen- 
eral seems unlikely. 

In addition to the bundle x°, the consumer 
brings an amount of money to the market. 
This amount is m, say; the budget constraint 
is then given by 


D Py = De pitty +m 
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or p's = p'x® +m 


The consumer’s behavior is described in 
terms of a utility function U(X... , £n) 
or u(x), maximized, subject to the budget 
constraint, by the equilibrium bundle x. The 
utility function is taken to be defined over 
1 >0,...,%,>0, and to have positive first- 
order partials, “j as well as continuous sec- 
ond-order partials, u, everywhere in its 
domain of definition. Furthermore, the con- 
strained utility maximum is assumed regular, 
that is, d?#() is negative. Less stringent con- 
ditions would suffice, but those here chosen 
serve to keep the exposition simple. 

Let the price p: change, all other prices 
remaining constant. (Throughout, 7 is arbi- 
trary but fixed.) The price change is as- 
sumed to be accompanied by an addition of 
a possibly negative quantity to xf, the initial 
stock of good 7. Also, the added quantity is 
taken to constitute compensation, in the 
sense that it just enables the consumer to 
reattain his old utility level. Both the old 
and the new budget constraints are then tan- 
gent to the same indifference surface, so that 
the envelope theorem applies: 


0= Ip (p'x — p'x® — m) 
0 Ox; 
= v; — £i — Pi— 
p api 


(Since there is no compensation in terms of 
money, 0m/dp;=0.) Solving, 


g 0, 
(1) Oxi/Opi = (æ: — x) /pi 
If (1) is met, the change of p; is exactly com- 
pensated. 


The Slutsky equation is usually derived 
under the assumption that compensation is 
made in terms of money, often also under the 
assumption that the individual’s initial 
commodity bundle is null. Different assump- 
tions are being made here, leading to a dif- 
ferent version of the Slutsky equation. This 
different version, easily found by making 
minor and obvious changes in any one of the 
familiar proofs of the Slutsky equation, is 
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6 

Ox; =] (xi S x) Ox; 

Op;  LOPitumug pi OM 
In the course of the proof, 0%;/0;| u=u, is 
found to be symmetric in 7 and 7, and nega- 
tive if i=7. Compensation in terms of good 7, 
rather than in terms of money, is thus seen to 
leave the usual Slutsky properties intact. 

This completes the preliminaries. It will 

now be shown that the price of good i and 
expenditures for good i change in opposite 
directions, after compensation. Expendi- 
tures for good i are p:(x:—x9), and 


ES yy : 


| Ox; an, Hi " 
Pi abi pi ape Xi — Hi | 
By (1), the right-hand side equals ;(dx,/ 
O:)uxuo, Which is negative. This proves the 
assertion. 

Compensation in terms of money would 
require that a quantity Am be added to the 
consumer’s initial money holdings, m. In the 
present paper, which takes compensation to 
be made in terms of a commodity, Am is 
zero, and m is a constant. The value of this 
constant has played no role. Our conclusions 
are therefore valid also if m=0, and if m=0. 
The meaning of m=O is clear. The identity 
m=0 holds if there exists no money in the 
economy. It also holds, less obviously, if 
money is assumed to be a (utility-bearing) 
commodity. In the latter case, let money be 
good r; then p,=1, the budget constraint is 
p'x= p'x°, and the conclusions derived so far 
are valid for all ir. (For i=r, the conclu- 
sions become meaningless: p; cannot change 
if $i= p= 1.) 


II. Effects of an Overcompensated 
Price Change 





Uu=uo 


If a price change is accompanied by an 
addition to the initial bundle so-that the old 
equilibrium bundle becomes just reattain- 
able, the consumer is said to be overcom- 
pensated (see Peter Newman, p. 156). The 
magnitude of the overcompensation can be 
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objectively determined. Compensation, by 
contrast, requires that the consumer be able 
to tell exactly how much of an addition to his 
initial bundle he needs in order to be exactly 
as well off as before. Empirically speaking, 
therefore, overcompensation is preferable to 
compensation. On the other hand, with over- 
compensation there does not seem to exist 
an analogue of the Slutskian symmetry 
property, and this should perhaps be counted 
as a weakness of overcompensation. The 
weakness has its attractive side, however: if 
a search for the symmetry property is as- 
sumed destined to be fruitless, the condi- 
tions imposed upon the utility function may 
be considerably relaxed. 

In this section, the utility function is 
taken to be strictly quasi concave and to 
have positive first-order partials, everywhere 
in the positive orthant. As before, utility is 
maximized subject to the budget constraint 
by the equilibrium bundle y. As before, the 
budget constraint is given by p’%= p’x°-+m. 

Unlike before, we make a notational dis- 
tinction between pre- and postcompensation 
magnitudes. The latter are marked as such 
by a bar: x+dx=2, «°+dx°=*9, p+dp=Bf, 
and so on. No limits are used in this section. 
Thus, d represents differences, not differen- 
tials; differences of first- or even second- 
order of smallness are not considered negligi- 
ble; expressions like ðx;/ðp; have no mean- 
ing. l 

Let p: change to p:+dp:= P; all other 
prices remaining constant. Further, let the 
change be accompanied by an addition 
dx? = (x;—x°)dp./f; to x?, the initial stock of 
good i. It will first be proved that this addi- 
tion constitutes overcompensation in the 
sense that it just enables the consumer to 
reattain his old equilibrium bundle. 

The old equilibrium bundle satisfies the 
old budget constraint, or p’%=p'x°+-m. 
From the definition of dx? as (x;—1?)dp./p: 
follows that x:dp:= pda} +x?dp,; adding this 
to p’x= p’x°+ m gives p’x= p'x°+ m, showing 
that « satisfies the new budget constraint, 
too. This was to be proved. 

It is next shown that the Slutskian nega- 
tive-definiteness property holds: dpidx;<0. 
The individual, enabled by the overcompen- 


VOL. 66 NO. 1 


sation to reattain x, chooses #=x+d% 
instead. Apparently, # was too costly before, 
implying 

(2) pdx > 0 


(A less intuitive proof is the following. By 
the strict quasi concavity of the utility func- 
tion, md%+ ...+u,d%,>0, where the 
marginal utilities are considered evaluated 
at the equilibrium bundle. By the first-order 
condition for a constrained utility maximum, 
the u; are positive multiples of the p;. Com- 
bining results gives (2).) Since, furthermore, 
both g and æ satisfy the new budget con- 
straint, one has p/x=#’s, or p’dx=0. But 
p'dx = p'dx+dp’dx, and so, by (2), dp’dx<0. 
By assumption, p:is the only changing price. 
We may therefore write, equivalently, 


(3) dpidx; < 0 


This was to be shown. 

Finally, it will be proved that a change of 
pi, overcompensated in terms of good 3, 
induces a change of expenditures, p,(%:—2?), 
in the opposite direction. : 

The induced expenditure change is 
d[pi(a;~x?)], which equals (#;—a?)dp;+ 
pid(a,— a?) +-dpid(x;—27), a sum of three 
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terms. The first term equals f,dx?, by the 
definition of overcompensation. The other 
two terms add to f,d(x;—x?). Altogether 
then, the induced expenditure change is 
pidx;. Expenditures are thus seen to change 
in the same direction as %;. By (3), that is the 
opposite of the direction in which p; changes. 
This was to be shown. 

Now that an overcompensated price in- 
crease has been found to induce an expendi- 
ture decrease, it is natural to ask whether the 
larger of iwo overcompensated price in- 
creases will necessarily induce the larger 
expenditure decrease. The answer is no, asis 
easy to verify diagrammatically. 

The conclusions of this section are, like 
those of Section I, independent of the value 
of the consumer’s initial money holdings m. 
The conclusions therefore hold if m=0 and 
if m=0; they hold, in particular, when 
money is regarded as a commodity (other 
than good 7). 
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Liability Rules and Income Distribution 
in Product Liability 


By Korcut Hamapa* 


The Coase Theorem states that under cer- 
tain ideal conditions resource allocation is 
unaffected by liability rules. This result, 
however, applies only in the absence of trans- 
action or negotiation costs. Moreover, even 
though resource allocation remains un- 
affected, the income distribution between the 
parties is largely influenced by the liability 
rule. Take the celebrated example of a con- 
fectioner and a dentist. The final level of 
production activity after negotiation be- 
tween the parties remains the same regard- 
less of which party is liable. But the distri- 
bution of income between the confectioner 
and the dentist depends crucially on which 
party has the right to the environment. 

One of the characteristics of product lia- 
bility is that producers and consumers are 
directly or indirectly associated through the 
price relationship. This very fact gives rise 
to a case where the conclusion of the Coase 
Theorem holds true even in the absence of 
explicit negotiations between the parties. 
Moreover, under certain conditions, the in- 
come distribution in terms of consumers’ 
and producers’ surplus could remain the 
same regardless of the liability rule. 

The purpose of this paper is to explore the 
implication of this price relationship on the 
` product liability. In Section I, I shall analyze 
the case of product liability where the prob- 
ability of damage is independent oi the level 
of care taken by producers and consumers. 
It will be shown in a partial equilibrium 
framework that not only resource allocation 
but also income distribution in terms of con- 
sumers’ and producers’ surplus is unaffected 
by the liability rule, provided that consumers 
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are fully informed of the intensity and the 
probability of the danger, In Section II, the 
assumption of the independence of the prob- 
ability of damage from the care level is 
dropped. It will be shown that the game 
theoretic result obtained by John Brown! is 
still valid even if the quantity to be produced 
and consumed is a variable. 


I. A Partial Equilibrium Analysis 
of the Product Liability 


Let us begin with the analysis of the 
simplest case where there is a product, say 
bottled beer, which may cause damage with- 
out a safety measure. If the producer spends 
some additional expenditure on the product, 
the damage can be prevented. Moreover, we 
shall assume in this section that the expected 
value of the damage does not depend on the 
level of consumers’ care nor any other kind of 
producers’ care other than the expenditure 
on the safety measure. 

Suppose the consumers consist of homo- 
geneous individuals and their marginal 
utility of income can be regarded as con- 
stant. Then they are risk neutral, and we are 
allowed to use the apparatus of partial equi- 
librium analysis and the concept of con- 
sumers’ and producers’ surplus in a market 
of a single good. 

In Figure 1 let DD be the demand curve 
for a product on the condition that it is per- 
fectly safe, and let SS be the supply curve 
of the product without expenditure on the 
safety measure. Under the validity of the 
partial equilibrium analysis, the social gain 
is expressed by the social surplus, that is, the 
sum of the consumers’ and producers’ sur- 
plus. If the risks from the product, for exam- 
ple, due to the explosion of the bottle, can be 
neglected, then the maximum social surplus 


1 See also Diamond. 
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PRICE 





QUANTITY 


FIGURE 1 


is realized as the area of triangle DPS in the 
competitive market, OP’ being the competi- 
tive price. 

Now we shall turn to the case where there 
exists danger from the product. If the ex- 
pected value of the damage of explosion is 
DD*, the demand curve for the unsafe prod- 
uct becomes as D*D* if the consumers know 
exactly the probability of damage. Also let 
SS* be the cost of the safety measure for the 
product, so that SS* is the supply curve of 
the safe product inclusive of the expenditure 
on the safety measure. 

If the producers are liable, they will com- 
pare the expected value of the compensation 
with the cost for implementing the safety 
measure. Figure 1 is drawn in such a way 
that S.S* is smaller than DD*. Accordingly, 
the economic calculation of the producers 
lets them implement the safety measure in 
this case because the producers’ surplus is 
larger with the safety measure. Thus equi- 
librium R is realized, OR’ being the price. 

If the consumers are liable, that is, if they 
cannot sue the producers for the damage, it 
may appear that Q will be realized. However, 
it is not so. So long as the consumers are 
perfectly aware of the probability and the 
magnitude of the damage, it is more profit- 
able for the producers to produce the safe 
product because the producers’ surplus 
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S*RR’ with the safe product is larger than 
SQQ’ with the unsafe product. Thus R is 
realized in this case as well. Similarly, if SS* 
were larger than DD*, the equilibrium cor- 
responding to Q in Figure 1 would be chosen 
regardless of which party be liable for the 
damage. 

Thus regardless of the liability rule, and 
even in the absence of explicit negotiations, 
the competitive market realizes the maximi- 
zation of the total surplus, provided that the 
victims are limited to the purchasers of the 
product, and that the consumers are fully 
aware of the expected cost of the danger. The 
direct or indirect price relationship between 
producers and consumers enables them to 
engage in implicit negotiations by imputing 
the burden of risk through the price. More- 
over, the distribution between consumers’ 
surplus and producers’ surplus remains the 
same so long as the equilibrium is given by R. 
Thus the liability rule affects neither re- 
source allocation nor income distribution 


. defined in terms of consumers’ and producers’ 


surplus. This invariability of income distri- 
bution with respect to the liability rule is 
contrasted with the case of tort in general, 
where the Coase Theorem gives the invari- 
ability of resource allocation but not that of 
income distribution. 

Thus we can state: 


PROPOSITION 1: Neither the resource allo- 
cation nor the distribution between the con- 
sumers’ and the producers’ surplus is affected 
by the liability rule, provided that the consumers 
are fully aware of the probability and the mag- 
nitude of the damage due to the product hazard, 
and that the victims are limited to the purchasers 
of the product. 


We should make here, however, the follow- 
ing reservations: First, even though the 
independence of distribution in terms of pro- 
ducers’ and consumers’ surplus from the 
liability rule implies that the ex ante expected 
cost for the damage remains the same for 
every consumer, it does not preclude the 
possibility that the ex post, that is, after the 
accident, situation of consumers may differ, 
depending on the rule. In the absence of a 
perfect insurance market, the same distribu- 
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tion in terms of surpluses may mean different 
social situations. Under caveat venditor, all 
the consumers pay a higher price, the victims 
being compensated by the producers; under 
caveat emptor, the consumers pay a lower 
price, the unfortunate victims being left 
uncompensated. 

Secondly, the above conclusion applies 
only when the consumers perfectly foresee 
the possibility of damage. If for some reason, 
say, due to the newness of the product, con- 
sumers do not foresee the risk, then the de- 
mand curve does not shift by the full 
amount to DD*. Consider the extreme case 
where DD does not shift at all. Suppose here 
consumers are not allowed to sue the pro- 
ducers. Since consumers are unaware of the 
result, there is no incentive for the producers 
to spend on safety. Accordingly, equilibrium 
P in Figure 1 is reached with the unsafe 
product. The producers’ surplus equals the 
area of triangle SPP’. Consumers first con- 
ceive the consumers’ surplus as equal to the 
area of triangle DPP’, but they will realize 
later that they have to subtract the cost of 
damage equal to the area of parallelogram 
DD*VP. Of course, once consumers are fully 
aware of the danger, DD will shift downward 
to D*D* and the long-run equilibrium will 
turn out to be R. However, it is quite possible 
that during the transition period consumers 
lose parallelogram DD*VP and society loses 
triangle QVP. If the producers are liable, 
they will shift to the safe product as soon as 
they realize the danger. Thus even though 
the dead-weight loss QVP is unavoidable 
even under caveat venditor so long as the 
producers are ignorant, the lag to the effi- 
cient response could be much shorter in this 
case. 

Thirdly, if the victims are not the pur- 
chasers of the product as in the case of any 
bystanders on the explosion of a bottle, the 
above reasoning does not apply. Between the 
third party and the producers, the problem 
is reduced to that of the effect of the liability 
rule in usual tort cases such as pollution or 
automobile accidents. Since it is hardly con- 
ceivable that the possible bystanders are able 
to unite and negotiate for the possible dam- 
age, the conditions for the Coase Theorem 
are not satisfied, the case for caveat venditor 
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could be stated. Of course, if the third party 
could sue the consumers, then the validity 
of Proposition 1 would be restored. 

Finally, let us notice that the above result 
is also at least approximately applicable to 
the case of monopolistic suppliers. In fact, if 
the expected cost of damage is constant re- 
gardless of the quantity produced, MR shifts 
downward by the amount exactly equal to 
DD*, leaving the conclusion of Proposition 1 
to hold (see Figure 2). Even though the social 
surplus is not maximized under any liability 
rule, if the producer monopolizes the market, 
the amount of commodity produced and the 
distribution of surplus between consumers 
and producers are unaffected by the liability 
rule. 





QUANTITY 


FIGURE 2 


II. The Optimal Level of Care 
in Product Liability 


Now let us relax the assumption that the 
probability of accidents is independent of 
the level of care of consumers as well as that 
of producers. An accident due to a power 
mower, for example, depends not only on the 
care taken by its producer but also on the 
care by its operator. In his illuminating 
article, Brown (pp. 323 ff) analyzed the inter- 
dependence of care by the parties in the 
framework of a two-person noncooperative 
game. According to his analysis, the non- 
cooperative solution coincides with the co- 
operative solution, namely, the Pareto opti- 
mal solution under a certain set of rules, pro- 
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vided that the required levels of care are 
determined by what he calls the full informa- 
tion incremental standard. The rules are: 
i) negligence; ii) strict Hability with con- 
tributory negligence; ili) negligence with 
contributory negligence; iv) strict liability 
with dual contributory negligence; v) rela- 
tive negligence. These rules induce both par- 
ties to act in an efficient manner if the re- 
quired levels of care are set equal to the 
socially optimal levels. 

In Brown’s analysis, the question of the 
optimal combination of care levels is con- 
sidered under the assumption of a constant 
level of economic activity. When one wants 
to apply his analysis of the accident in gen- 
eral to the case of product liability, the ques- 
tion arises whether one can discuss the prob- 
lem independently of the quantity of the 
good to be produced and accordingly con- 
sumed.? Under certain assumptions to be 
specified below, the optimal liability rules 
derived by Brown’s analysis will be shown to 
remain optimal even when the quantity 
produced is a variable. 

Let the level of care by the producer and 
that by the consumer per unit of product 
be denoted respectively by X and FY. They 
are measured in such a way that the marginal 
increase in X and Y will incur the constant 
cost of W, for the producer and W, for the 
consumer per unit of product. The magnitude 
of the damage per unit of the unsafe product 
is equal to a constant 4.3 The probability of 
the nonoccurrence of an accident per unit of 
product is expressed by (X, Y), which is an 
increasing function of X and Y. That is, 


(1) Tz > 0, Ty > 0 
Moreover we shall assume 
(2) Tzz < O, Tyy < 0, 


and‘ 


Try < 0 


? This point is discussed also by W. Y. Oi. 

3 The following qualitative result would still hold 
even though A is a function of X and F. 

4 Conditions (1) and (2) are explicitly made in Brown, 
that is, the convexity of the isoquant is also required for 
the stability of his noncooperative solution. Inciden- 
tally, we follow the notation of Brown except for the 
probability of nonoccurrence of the accident which is 
denoted here by v instead of P. 
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(3) WeeVyy T (Tay)? >0 


Let £.(X, Y) and L,(X, Y) be fractions of 
the damage that must be borne respectively 
by the producer and by the consumer. 
Naturally, 


(4) LAX, Y) + LX, Y) =1 


We shall list our assumptions as follows: 

Assumption I: The victims of the un- 
safe product are limited to the buyers of 
product who know the probability function 
aw(X, F) and the magnitude of damage A. 

Assumption II: The marginal utility of 
income for the consumer can be regarded as 
constant, and the social benefit can be mea- 
sured by the sum of producers’ and consum- 
ers’ surplus. 

Generally speaking, the cost of extra care 
as well as the probability of accident may 
depend on the quantity of the product. But 
for simplicity we shall regard them as inde- 
pendent of the quantity of the product. 

Assumption III: The unit costs of care 
Wz, Wy, and the probability of prevention of 
an accident per unit of product purchased 
a(X, Y) are independent of the quantity 
being produced. 

Let q be the quantity of the product to be 
produced and consumed, and let p be its 
market price. If we denote by D(q) the 
(inverse) demand curve for the product in 
the absence of the possibility of an accident, 
then the consumers’ surplus is expressed as 


O sox, Y= f Dd- pa 


— g{W,Y + L,(X, Y) A(1 — 2(X, Y))} 


From Assumption II the consumer is risk 
neutral, so that we can just deduct from the 
surplus the expected value of the uncompen- 
sated damage. On the other hand, let C(q) 
be the total cost curve of the product without 
the cost of implementing the safety measure 
at all. The producers’ surplus is then ex- 
pressed as 


— q{W.X + L.(X, Y) AQ — (X, Y))} 
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Accordingly, the total social surplus is 


D Sax, n) = f Dou- co 


—q{ W:X + W,Y + A(t — (X, Y))} 


The social optimum is achieved when the 
social surplus is maximized with respect to 
X, Y, and q. Define the unit cost to the pro- 
ducer Cz, the unit cost to the consumer Cy, 
and the unit social cost C, as: 


Ca = WiX + L(X, YA — (X, Y)) 
Cy = W,Y + LX, YA — 1(X, Y)) 
Ce = W:X + W,Y + AQ — x(X, Y)) 
It is easy to see: 
Remark: If q is given, then the social 
optimization (= maximization of S.) is 
equivalent to the minimization of the unit 


social cost C;. Similarly, if g is given, then the 
optimization of each party (= maximization 


© Sz or Sy) is equivalent respectively to the 


minimization of the unit cost to the producer 
or that to the consumer. 

Therefore, given q, the analysis of the reac- 
tion curves made by Brown is valid. The 
social optimum is achieved by the optimal 
liability rules derived by Brown, provided 
that the optimal value of q is realized. . 

As long as one of the ideal rules is imple- 
mented, X and F are set to the values Xp 
and Vp that minimize the unit social cost. 


Formally, Xo and Fo are given by W,= | 


An,(Xa, Yo) and W,=Am,(Xa, Yo). Here, 
by Assumption III, Xg and Fo are indepen- 
dent of g, and moreover, identical for every 
producer and for every consumer. Let 
W.Xa= 8, W,Ya=ĝ, and 1(Xo, Yo) =#, then 
â, Ê, and # are all constant and independent 
of q. Moreover, if we write L.(Xo, Vo)= 
Lz, L,(Xa, Yo)=Ly, then so long as one of 
Brown’s optimal rules is taken, Z, and L, do 
not depend on q either. Therefore after opti- 
mizing with respect to X and Y, we can write 
(5), (6), and (7) as follows: 


(8) Sy(q) = I " Digg — £4 


— @{8+T,A—a} 
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(9) Se(g) = pg — Cla) 
— q{@+T.A(1 — 4)} 


(10) Sg) = f " Daa — C(@) 


— gla +Ê +AU- â), 


where £,+Z,=1. 

Therefore the Pareto-efficient quantity of 
production g is given by differentiating (10) 
with respect to q, 


01) Dg =C +++ AU- 4) 


On the other hand, under the perfect compe- 
tition, consumers maximize (8) with respect 
to q given p leading to the demand curve: 


(12) D =p+8+L,A(1 — 4) 


Similarly, supply curve of competitive pro- 
ducers is given by 


(13) p= ++ LAI- #) 


The competitive price and quantity are 
given by a pair ($, q) satisfying (12) and 
(13). If we take the relation Z,+-Z,=1 into 
consideration, we can derive (11) from (12) 
and (13). Thus we have seen that the com- 
petitive solution under care levels Xa and Fo 
achieves also the Pareto-efficient quantity of 
production. That is, the care levels Xo, Yo, 
and accordingly the liability rules that are 
derived as optimum without reference to the 
level of quantity produced are socially opti- 
mal even if the level of economic activity it- 
self is a variable. 

Generally speaking Z, and Ly differ de- 
pending on a particular rule among the ideal 
liability rules. But it is clear from (11) that 
the values of Z, and I, do not affect the 
value of q. Nor do they affect S, or Sz. For 
by substituting (12) into (8), and (13) into 
(9), one obtains 


(14) s= f " Digdg — qD) 


(15) ` S = gC"(g) — CQ) l 
PROPOSITION 2: If perfect competition pre- 


VOL. 66 NO. 1 


vatls under Assumptions I, II, and ITI, the 
rules for minimizing the unit social cost also 
maximize the total social surplus. Neither the 
level of production (consumption) nor the dis- 
tribution of surplus between consumers and 
producers is affected by the liability rule. 


This proposition is a generalization of the 
analysis of the optimum combination of the 
levels of care to the case of product liability, 
and at the same time a generalization of the 
discussion in the last section that the divi- 
sion of surplus is independent of the liability 
rule in the context of product liability when 
the probability of damage and its magnitude 
are completely foreseen. If the supplier is a 
monopolist, then the socially optimal quan- 
tity is not produced. But the neutrality of 
the division of surplus between the con- 
sumers and the producers with respect to the 
liability rule still holds. 

Let us relax Assumption III and let W,, 
W, depend on the amount of production or 
consumption. In fact, for example, when 
there are economies of scale in preventing 
danger—that is, the greater the production, 
the less costly to produce a safe product— 
marginal cost of care W, is a decreasing func- 
tion of the amount of production or con- 
sumption. If the cost of care to an individual 
producer depends on the amount of his own 
production, and if the cost of care to am indi- 
vidual consumer depends on the amount of 
his own consumption, then the same conclu- 
sion as in Proposition 2 will hold true under 
the following additional assumptions: 

Assumption IV: All the producers are 
identical; all the consumers are identical. 

Assumption V: W, and W, depend on q. 
But D(qg)—-W,(g—AU—7(X, VY)) is a de- 
creasing function of q, and C’(q)+W.(q¢)+ 
A(i-—7(X, Y)) an increasing function of g. 
Then we can state: 


PROPOSITION 3: If perfect competition pre- 
vails under Assumptions I, II, IV, and V, the 
rules for minimizing the unit social cost also 
maximize the total social surplus. Neither the 
level of production (consumption) nor the dis- 
tribution of surplus between consumers and 
producers is affected by the liability rule, so 
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long as the society sticks to a single rule. 


Assumption IV is necessary in order to 
analyze the situation in terms of the repre- 
sentative producer and the representative 
consumer. Assumption V is required to 
ensure the second-order condition. The proof 
goes in a similar manner as that of Proposi- 
tion 2, utilizing the remark stated there, so 
that it will be omitted here.’ 

One cannot help feeling uneasy about the 
above results because the court has to know 
in advance the socially optimal level of care 
in order to determine the care standard. In 
the case of product liability, however, there 
is a direct or indirect relationship between 
the consumers and the producers, which 
enables both parties to engage in implicit 
negotiations through price. This raises the 
question whether in some ideal situations 
the price mechanism itself could achieve the 
efficient combination of care levels as well 
as the efficient amount of production without 
any care standard. 

Define the uninsured price as 


pt = p — L,A(1 — r(X, Y)) 
and the risk-free price as 
pt = p + L,A( — r(X, Y)) 


The uninsured (supply) price is the price 
that would prevail if the producer were not 
liable, and the risk-free (demand) price is 
the price that would prevail if the consumer 
were free of any damage. Ultra-considerate 
or ultra-rational consumers may take the 
uninsured price as given, and ultra-consider- 
ate or ultra-rational producers may take the 
risk-free price as given in each case instead 
of the market price. Under these extremely 
hypothetical assumptions, one can prove the 
efficiency of price systems without any pre- 
scribed care standard, and also the neutrality 
of the liability rule on the distribution of the 


5 The main difference is that the optimal levels of care 
(Xo, Yo) are no longer independent of g but are func- 
tions of q. But if we notice that Z, and Ly are irdepen- 
dent of q so long as a single rule among the ideal rules is 
adopted, we can prove the proposition almost in the 
same way as we proved Proposition 2. 
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social surplus. Needless to say, this last re- of Liability,” J. Legal Stud., June 1973, 2, 
mark should be interpreted not as the mani- 323-49. 
festation of the feasibility of the complete R. H. Coase, “The Problem of Social Costs,” 
market deterrence, but as the indication of J. Law Econ., Oct. 1960, 3, 1-44. 
the unrealistic and restrictive nature of the W. Y. Oi, “The Economic Analysis of Prod- 
assumptions that are required for its feasi- uct Safety,” Bell J. Econ., Spring 1973, 4, 
bility. 3-28. 

REFERENCES P. A. Diamond, “Single Activity Accidents,” 
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The Social Cost of Input Distortions: 
A Comment and a Generalization 


By James E. ANDERSON* 


Daniel Wisecarver and Richard Schmalen- 
see in two recent papers on the social cost of 
input market distortions have committed a 
rather interesting error. They find a different 
measure of welfare loss due to an input price 
distortion depending upon whether the mea- 
sure is in the output or input market. This is 
incorrect, as intuition surely argues. and the 
source of the error lies in improper use of the 
Taylor’s series expansion. Correcting the 
error suggests a worthwhile generalization. 


I. The Error 


The error is clearest in the case, consid- 
ered by both, of price change in a single input 
used exclusively to produce a single output 
in competitive partial equilibrium. I first set 
out the correct analysis. Output X is pro- 
duced by a degree one homogeneous function 
of labor Z and land R, both available in 
infinitely elastic supply at rates wo and ro, 
respectively. Labor is subsidized at rate 
Aw/w, and the welfare loss is to be com- 
puted. Let ap =L/X, ap=R/X. For a degree 
one homogeneous function, the a; are func- 
tions solely of w, r: ar=ar(w, ro), ar= 
ar(w, ro). Then we may use the identity to 
obtain input demand functions: L= 
Xaz(w, ro), R= Xaz(w, fo). In competitive 
equilibrium with positive production there 
are no profits, so that P=arw+ arro, where 
P is the price of output. Furthermore, by the 
envelope theorem (unit cost minimization), 
wdar+rdar=0 and thus 0P/dw=a,,. All out- 
put is sold, so that the output X=C(P), 
where C is consumption. Measuring the 
welfare change exclusive of the subsidy pay- 
ment in the input market yields 


* Associate professor of economics, Boston College. 
I am indebted to J. Huston McCulloch and a referee 
for helpful comments. I also benefited from conversa- 
tions with Michael Klass concerning a related paper he 
coauthored with Alan Deardorff. 
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AS = f "" X(P(qw)) an (w)dw 


Substituting 
(0P/dw). dw=a1(w)dw=dP(w), we have 
P(w1) 
AS = X(P(w))dP(w) 
P(wo) 


which is the measure of change in the output 
market. Net welfare changes by AS+AG 
where! AG= (wi—wWo)az(w1) X(P(w1)) = (wi— 
Wo) Ly. 

How do Wisecarver and Schmalensee ob- 
tain different measures? By failing to change 
w in the output measure to a consistent order 
of expansion with w in the input market 
measure. Consider the quadratic approxi- 
mation in the input market: 


1 ðL 
AS = L(wo)dw +- — (wo) dw? 
2 dw 
= d1(wo) X(P(wo))dw 
L X(P(wo)) ČE (aos) deo? 
+3 (P(wo)) To (wdw 


1 dX 


t3 dP 


(Plwo))ar(w)dw 


This translates into the output market as: 


ee P(w)) [di P(w) |? 
1s ap (wo)) (dP (w) 


where daP(w) denotes the second-order ap- 
proximation to the change in P(w) and 
dıP(w) denotes the first-order approximation 
to the change in P(w). 


1 Note that Li(wı—wo) £X (P (w:)) [P (w) —P (wo) | in 
general. 
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FIGURE 1 


In terms of Figure 1, AS=Ai+Bi+D,. 
Schmalensee argues that Ai+B, is the 
correct measure of the change in surplus, 
while Wisecarver argues for A1+B1+D,. 
Schmalensee’s A1+B; is not a correct mea- 
sure under any circumstances. Wisecarver’s 
measure is the true quadratic approximation 
(in dw) in either market. His participation 
in the error lies in failing to see the source of 
the problem and accepting Schmalensee’s 
finding that input and output market mea- 
sures are different. The confusion over con- 
sistent expansion can also be seen in higher 
order terms. Suppose the change in surplus 
is measured in Figure 1 to the second order 
in dP(w). The areas Cı and Æ; are added to 
AS. They are third and fourth powers of dw, 
but do not represent the true third- and 
fourth-order approximation terms. Measur- 
ing AS as A:+Bi+C,+Di+ £1 would es- 
sentially repeat Schmalensee’s error. The 
Taylor’s series approximation always gives 
the same answer in input and output markets 
provided it is used to a consistent order of 
expansion. 

A further diagrammatic analysis may be 
instructive. In Figure 2, land is used as a 
numéraire (ro= 1). As shown ff’ is the initial 
budget line and is tangent to Xo at the initial 
production point. In terms of land, total 


cost of Xo is Of. The wage decrease causes a 
shift in cost at constant employment of fac- 
tors to Oe; the difference being fe. The value 
of labor employed in the initial situation is 
hf, and after the tax he; the difference again 
being fe. With substitution occurring, the 
difference rises to fd.* This demonstrates that 
in both markets withdC/dP=0 (dX =0), the 
welfare change in either market exclusive of 
subsidy payment is AS=fd. Any consistent 
degree of approximation of AS must obtain 
the same measure in either market. 

Now consider Xo changing to X1. For sim- 
plicity, assume C is linear in P. In this case 
we have: 


AS = XAP + 3(X1 — Xo) AP 
= 4X AP + 3X1AP 
Allowing substitution to occur, we obtain: 
AS = $fd + ab 
AS + AG = 3(fd + ab) — ac 


This measure is also the net loss in the labor 
market. If L(w) = X(P(w))az(w) is forced to 
be linear in w, a mistake made by both au- 


2 For the labor market, fd is the familiar Hicksian 
compensating variation measure. 
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de’ 


FIGURE 2 


thors, we obtain an erroneous different 
answer. 


AS’ = LoAw + (Li — Lp) Aw 
= 4L,Aw + $LiAw 
= 7(fe + ac) 
AS’ + AG = 3(fe + ac) — ac = 3fe — ac 
= (AS + AG) — (ed — be) 


Note that dc>ed in general (given degree 
one homogeneity and downward sloping 
final demand). Therefore the input market 
approximation understates the loss. 

The lesson in these mistakes is that 
quadratic approximations must be used 
carefully, and perhaps that where theoretical 
doubts exist, integration should be used. 


II. A Generalization 


Studying the correct solution to the error 
above suggests a generalization. We have 
seen that: L(w) =e,(w)X(P(w)) =X(P(w)) 
‘AP /dw. The derivative of the expenditure 
function (the rate of change of the compen- 
sating variation) with respect to the price of 
labor is precisely the demand for labor. This 
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is quite generally true. Let S= J}; PiC; be 


the consumer’s expenditure, (P1,..., Pn) 
= P be the commodity prices, (w1,.. . , Wm) 
=w be the input prices, and R;,..., Rn be 


the factor demands. Make the one-person 
economy assumption and consider the con- 
sequence of changing ány factor price. 





With utility held constant, 











os OC; í 
= C; P = Ci(P 
OP; jä 2 ‘ il comp ( ) 
Then 
os OP; 
— = Ci — = D City = Rw) 


Ow; i Ow; i 


In measuring the welfare consequences of a 
factor price change we can integrate either 
with compensated output demands or with 
compensated factor demands.’ 

The latter measure involves compensating 
variations on factor indifference curves. These 
were invented by N. F. Laing for the 2x2 
general equilibrium model some years ago. 
Each such curve gives the locus of factor 
endowment points which enable utility to be 
at the given level provided the economy 
operates with technical efficiency (marginal 
value products=factor prices and marginal 
costs= commodity prices). The set of factor 
indifference curves give (ordinal) utility as a 
function of endowments. It can be shown 
that this is a quasi-concave function (Laing 
has a geometric proof for the 2x2 case). 

The geometry may suggest an economy of 
effort in welfare measurement. Suppose the 
impact of a vector of factor price changes is 
to be evaluated. If there are many more 
factors than goods it may pay to estimate 
the implied commodity price changes (shifts 
in unit cost) and then measure the compen- 


3 Note that the symmetry condition holds for the 
compensated factor demands. This ensures the path 
independence of the line integral used to evdluate AS. 
Some paths correspond to evaluation over output de- 
mands while others correspond to evaluation over input 
demands. 
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sating variation by moving a budget plane 
around an indifference curve in commodity 
„space. On the other hand, with more goods 
than factors it may pay to aggregate factor 
demands and measure the compensating 
variation by moving a budget plane around 
an indifference curve in factor space. 

In practice this discussion suffers from the 
defects of all surplus analysis—it assumes 
equilibrium prices are somehow known with- 
out solving the general equilibrium problem 
and it ignores the serious difficulty in in- 
ferring aggregate compensating variations 
from aggregate data.4 One’s reaction to these 
defects is apparently a matter of taste, but 


4 For a good discussion, see Donald Richter. 
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even at a theoretical level there is an ap- 
pealing convenience to reducing the dimen- 
sionality of the compensating variation 
measure. 
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Another Look at the Social Valuation 
of Input Price Changes 


By RICHARD SCHMALENSEE* 


In an earlier paper in this Review, I con- 
sidered the Marshallian consumer’s surplus 
valuation of changes in the private and social 
cost of an intermediate good used by a com- 
petitive industry that produced a consumer 
good under constant returns to scale.! I 
noted that Marshallian measures of the dol- 
lar values of such changes could be computed 
in either the input or final product market 
and argued that the results would differ 
unless no substitution were possible in the 
production of the final good. I concluded 
that, since the input market can at best 
reflect the consumer’s surplus generated in 
the final product market, the measure com- 
puted in the latter should be used. 

Recently, Daniel Wisecarver described 
this conclusion as “faulty” and “incorrect.” 
Wisecarver was concerned with the social 
cost of a tax on (or other distortion affecting 
the market for) an input used in the produc- 
tion of a consumer good; he retained the as- 
sumptions of competition and constant re- 
turns. He too found that the input and 
product market valuations would generally 
differ, but he presented cogent arguments for 
the superiority of the former measure. 

Since Wisecarver did not attempt to ex- 
hibit my errors, and since the situations we 
considered were different, I first suspected 
that as often happens in economics, we were 
both right, but about different things. A re- 
examination of the question, however, did 
not support this suspicion. We were in fact 
both wrong and about the same thing. In 
both situations, the Marshallian valuations 
computed in the input and product markets 
are identical. Under competition, either 
measure can thus be used in practice; the 


* Associate professor of economics, University of 
California, San Diego. I would like to thank, with the 
usual disclaimer, Elizabeth Bailey, George Borts, R. 
Robert Russell, and Robert Willig. 

1 For an interesting recent discussion of the Marshal- 
lian measure, see Willig. 
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choice between them can properly be made 
on the basis of convenience. 

The following section proves this assertion 
for a model which contains the two earlier 
papers as special cases, and it indicates 
where Wisecarver and I went astray. Section 
II reexamines a related question considered 
in my earlier paper: the valuation of input 
price changes when sellers of the final prod- 
uct have monopoly power. 

Let Q be the amount of the final product 
produced, let P and MR be the correspond- 
ing price and marginal revenue, and let 
(X1,..., Xa) be the vector of the quantities 
of the n inputs employed in production.? Let 
(ri, 72,-- + , fn) be the vector of private and 
social marginal costs of these inputs. It is 
assumed throughout the formal analysis that 
all inputs are in perfectly elastic supply and 
that (72... , 7na) are fixed, so that we can 
write r for ři and X for Xj. It is assumed 
throughout that all the X; are positive, and 
the production function for Q is assumed well 
behaved. 

Let TC(Q, n,..-, fn) be the minimum 
private cost of producing output Q with 
fixed private input prices (m,..., 7,), and 
let MC(Q, n,..., fa) be the corresponding 
marginal cost function. If the underlying 
production function is homogeneous of de- 
gree h, it is easy to show that TC may be 
written as 


(1) TCO, Piyee; Ya) = Q'"'G(n4, EEY Tn) 


where G is concave, nondecreasing, and in- 
creasing in 7. Finally, Shephard’s lemma 
implies that the cost-minimizing input de- 
mands are given by? 


(2) X:(Q, Tipe sey Yn) = 
ƏTC(Q, ri,- -y Ta) /ðri 


2 This essay thus relaxes Wisecarver’s assumption 
that z=2. 
3 See, for instance, W. E. Diewert, pp. 595-96. 
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The following two sections consider the 
social valuation of a change in the social cost 
of the first input from 7; to (m1-++et), accom- 
panied by a change in the private cost from 
nto (71+24). In Wisecarver’s analysis, a was 
zero, and ¢ was positive, since he was con- 
cerned with the impact of taxes or other dis- 
tortions. My earlier paper was concerned 
-with government actions like research and 
development projects that would lower both 
costs equally, so I assumed a=1 and <0. 
A variety of other assumptions are possible. 
A government investment that lowered the 
cost of irrigation water and was amortized 
by pricing the water above marginal cost, 
for instance, would involve a>1 and ‘<0. 

Regardless of conditions in the final prod- 
uct market, the Marshallian surplus that 
would be measured in the market for the 
first input can be written as 


X(t) 
3) Ss) = Í i= eA 


where X(#) is the amount of the first input 
used when its cost is (r+d), and p(x) is the 
inverse demand curve for the first input.* 


The value S;(¢) is simply the usual area under. 


the (input) demand curve, minus the social 
cost of the (input) quantity actually de- 


manded. The functions X(é) and p(x) depend ` 


on technology, demand, and behavior in the 
final product’ market. Differentiation of (3) 
yields 


(4) dS:()/dt = 
— aX(t) + (t — a) [dX ()/dt|t 


The social valuation of the change in ¢ de- 
scribed above that would be computed in the 
input market is given by 


(5) ~ Vit) = Silt) — S:(0) 


2 Í. “[dSiln)/de]er, 


4 That is, p [X (H ]= (+42). If this integral, or the one 
defined by (7), fails to exist because of the behavior of 
the inverse demand function near zero, the lower limit 
of integration may simply be changed to some small 
positive number, without affecting anything that fol- 
lows. 
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For small #, the first two terms of the Taylor 
series expansion about /=0 can be used to 
approximate this quantity: 


(6) V.() ~ El = t[dS;(0)/dt] 
+ (#/2)[d5;(0)/dé?| 


In the final product market, on the other 
hand, the net Marshallian surplus as a func- 
tion of ¿ can be written as 


nr Q(t i 
 S= Jf P@d— e+ no] 


n 
— >D r:Xi(t) 

i=? 
This is simply the area under the demand 
curve minus the sozial cost of production. 
Note that factor demands. are based on 
private cost, while inputs are valued at their 
social costs. The functions Q(f) and Xi(4)... 
X,(é) again depend on technology, demand, 
and behavior ir: the final product market. An 
analyst working in the final product market 
would attempt to measure as accurately as 
possible the change in Sy caused by a change 
in £. If the Marshallian approach is accepted, 
it seems obvious that this change is the 
correct measure of the social value of changes 
in ¢. Differentiation of (7) yields 


(8) dS;(t)/dt = P|dQ(s)/dt] 
— (r + at) [dX (t)/dt} 


= = ri{dX ;(t)/dt] — aX (Ù 


The quantities V;(¢) and Z,(é) are defined by 
the obvious analogs of (6) and (7). 


I. Competition 


In this section and the next, equilibrium 
final good output and input demands de- 
pend on ¢ only through its effect on the pri- 
vate cost of the first input since production is 
assumed to minimize private cost, and the 
private costs of all other inputs and the de- 
mand and production functions are assumed 
fixed. Thus the derivatives of the input de- 
mand functions appearing in (4) and (8) 
are given by 
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(9)  dXj/dt = dXi/dr = (8X;/8Q)(dQ/dr) 
+ (0X,/dr), t= 1,...,0 


where the partial derivatives on the right are 
those of the input demand functions in (2). 
Similarly, dQ/di=dQ/dr. 

Using the superscript c to denote the com- 
petitive case, we first prove that Vi(d) = VÒ 
for any ¢ by showing that dS{/dt and dS$/dt 
are identically equal for all 4. If MP; is the 
marginal physical product of input i, dif- 
ferentiation of the production function for 
the final product with respect to r yields 


(10) dQ/dr = 32 MP.(dX,/dr) = 


i=l 


[e+ )(dX/dr) + È r(dX v/a) | A MC 


ix? 


where the last equality follows from the 
private efficiency of production. Under com- 
petition P= MC so that substitution for the 
summation in (8) from (10) yields immedi- 
ately 


(11)  dS;(t)/dt = — aX + (1 — a)(dX/dr)t 
= dS;(t)/dt 


from (4), and the proof is complete. Note 
that it required only private efficiency of 
production and marginal cost pricing. In par- 
ticular, it did not require the assumption of 
linear homogeneity that both Wisecarver 
and I made in our earlier work. It should 
also be noted that since it has just been 
proven that Vi(4) = V;(é) for any £, it follows 
that analysis of the two markets will yield 
precisely the same results even for large #. 

How then did Wisecarver and I conclude 
that for small ¢ these measures generally 
differed by a term in £? To answer this, let 
us first differentiate (11) and form the 
Taylor approximation 


(12) E) = EK) 
= aXt— ('/2)(1 — 2a)(dX/dr) 


where both X and (¢dX/dr) are evaluated at 
i= Q, Under the assumption of linear homo- 
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geneity, (1) holds with k=1. This implies 
that G= MC, 


(13) X = 0(dG/dr) = O(OMC/2dr) 
and 
(14)  dX/dr = (dQ/dr)(@G/dr) 
+ Q(0°G/dr’) 
= (dQ/dP)(@MC/ar)? 
+ Q(@?MC/dr?) 


using the assumption of marginal cost 
pricing. Substituting into (12), we have 


(15) EO = EA = Q(@MC/an)t 
— (1 ~ a) Xt — [(1 — 2a)/2) 
-[(dQ/dP)(@MC/ar)' | 
+ [(1 — 2a)/2] 
[o MCa] 


Both Wisecarver and I used (12) to define 
Ej. We used something like (15) to define 
Fj, but since we both considered only a first- 
order approximation to the change in margi- 
nal cost, we omitted the final term on the 
right. Under fixed coefficients, 0?MC/dr? is 
zero, and we correctly concluded that the 
two approximations were equal in this case. 
But when substitution is possible, this 
quantity is negative, so that its omission 
from our expressions for Ey led us to the con- 
clusion that this quantity was not equal to 
Ei unless substitution was impossible. This 
conclusion, to repeat, is wrong; it was shown 
above that under competition, identical 
measures of the surplus change will be ob- 
tained in the affected input market and in the 
final product market even for substantial 
changes in input prices and costs. 


II. Monopoly Power 


We will use the superscript m to denote the 
case where the final product is produced 
by firms with monopoly power. Equation 
(10) can be used to simplify the expression 
for dS”/dt as before, but the substitution 


5 Compare my equation (3) and Wisecarver’s equa- 
tion (4). 
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P=MC cannot be made. Instead, equations 
(4), (8), and (10) yield 


(16) dS;/dt = dS;/dt ~ (P — MC)(dO/dr) 


Assuming the first input is not inferior, 
(dQ/dr) is negative as long as marginal 
revenue is declining, and it follows that 
dS? /dt is greater than dS;'/di, the true mea- 
sure of surplus change. Since an increase in ¢ 
must serve to lower consumer’s surplus, 
dS; /dt is negative. It then follows that both 
the social costs of increases in ¢ and the social 
gain from decreases in this quantity will be 
underestimated by analysis of the input 
market. 

The basic reason for this bias is simple. 
Under perfect competition, the net Marshal- 
lian surplus S is maximized for given input 
prices by marginal cost pricing of the final 
product, so that the partial derivative of S 
with respect to output is zero. Under im- 
perfect competition, however, this partial 
derivative is positive since the community 
as a whole would benefit from increased out- 
put. But the welfare effect of ceteris paribus 
output changes is not reflected in input de- 
mand functions, and it thus cannot be de- 
tected by analysis of input markets.® 

Things are clearest under the assumption 
of pure monopoly, which implies MC= MR. 
A monopolist’s input demand functions are 
exactly those of a competitive industry with 
the same technology and a demand curve 
equal to the monopolist’s marginal revenue 
schedule. Thus the monopolist’s input de- 
mands, which depend on marginal revenue 
products, in effect value changes in final out- 
put at MR, while the community as a whole 
values them at P. There is simply no way for 
the (P—MR) difference to show up in 
analysis of input markets. 

One way to salvage input market analysis 
in this case suggests itself. It might seem 
that if one knew that the input were sold to 
a pure monopolist, this knowledge could be 


used along with additional information to, 


correct the input market valuation of a 
change in ¢. In fact this can be done for small 


€ Effects of this sort are briefly discussed in Wise- 
carver’s Section IIT. 
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t, but the additional information needed is 
considerable. 

To see this, let FE? and FE,” be the first 
terms in the Taylor approximatious F;’ and 
E To compare these first approximations, 
first note that under pure monopoly 


(17) dO/dr = (dQ/dMR)(dMC/dr) 
= (dQ/dMR)|{(@MC/aQ)(dQ/dr) 
-+ (@MC/ar)| 


Second, for any inverse demand function 
P=P(Q) 


(18) dM R/dQ = 2(dP/dQ) + Q(a?P/dQ”) 


Finally, if the monopoly’s production func- 
tion is homogeneous of degree k, equation 
(1) yields 


(19) OMC/dar = X/hQ, 
(20) dMC/dQ = (1 — h)MC/hO 


Solving (17) and substituting from (18)- 
(20), it follows that for a pure monopoly with 
a homogeneous production function 


(21) dQ/dr = — XE/PZ 


where ŒE is the absolute value of the price 
elasticity of demand 


(22) Z=- W) +(1— h(E- 1) 
(23) W = (£Q?/P)(@?P/dQ’) 


It is easy to skow that W is less than two if 
marginal revenue is declining and that the 
second-order condition for monopoly equi- 
librium requires Z to be positive. 

Equations (4), (6), (16), and (21) along 
with the first-order conditions for monopoly 
equilibrium serve to establish the appropri- 
ate correction:" 


(24) FE; = FE; [1+ (1/aZ)] 


where Z is evaluated at ¿=0. First note that 
if æ is zero, no loss is estimated in the input 
market if terms involving / are neglected, In 
this case, (24) cannot be.used and there is no 
alternative to analysis of the final product 


T Equation (24) generalizes equation (12) of my 
earlier paper. 
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market. Second, even if @ is positive, and 
even in the very special case where k. is 
known to be unity, W must be estimated in 
order to estimate Z. Since Z equals two 
when final demand is linear under these 
assumptions, while it equals (2E—1)/E when 
E is constant, it is clear that one must be 
quite certain of the form of the final demand 
function to estimate this quantity with any 
precision. 

Things become even more complicated if a 
second-order approximation is required. Un- 
der the homogeneity assumption, differenti- 
ation of (16) and use of (1) and (19)-(21) 
yields 


(25) E = E; — (X/ZDi ` 
— (1/2Z)(8@MC/dr) (dQ/dr)i? 
— (hO/2Z)(8A°MC/dr)? 
+ (X/22%) (dZ/dr)t? 
The second and third terms on the right 


of this expression are nonzero in general, and 
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they involve the difficult-to-estimate quan- 
tity Z. The fourth term, which also involves 
Z, is zero if and only if input ratios are fixed 
by technology. From (22) and (23), the final 
term vanishes if Æ is constant along the de- 
mand curve, or if demand is linear and A=1. 
In general, from (23), it will involve the 
third derivative of the inverse demand 
function. f 
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IN MEMORIAM 


JOSEPH STANCLIFFE DAVIS 


1885-1975 


Joseph S. Davis, Emeritus Professor of 
Economic Research and former Director of 
the Food Research Institute of Stanford 
University, died in Los Altos, California, on 
April 23, 1975, at the age of 89. He served as 
president of the American Economic Asso- 
ciation in 1944. 

Joseph Davis was born on a small farm 
in Chester County, Pennsylvania, on No- 
vember 5, 1885. He graduated from Harvard 
University summa cum laude in 1908 and 
was awarded the Doctorate of Philosophy in 
1913. He served as a member of the Harvard 
faculty from 1913 to 1921, with an interrup- 
tion for service on the Allied Maritime 
Transport Council in London in 1918-19. In 
July 1921, he was appointed as one of the 
three original directors of the Food Research 
Institute at Stanford University. That Insti- 
tute was his primary concern until he be- 
came emeritus in 1952. 

The years from 1921 to 1952 were ones of 
great achievement in scholarship and insti- 
tution building. In 1970 Davis recounted 
how he and the other two directors set out to 
build an “accurate and increasingly com- 
prehensive body of significant knowledge on 
world food production, distribution, and 
consumption.” They took as their goals “to 
analyze, objectively, issues of public policy, 
and to express the findings clearly and forth- 
rightly, orally and in print.” The results of 
much of this research were embodied in 
twenty volumes of Wheat Studies that were 
published from 1925 to 1944; they contain 
twelve special studies and thirty-one survey 
and review issues of which Davis was author 
or coauthor, despite the fact that he was 
away from the university for extended peri- 
ods in government service. There were also 
books and very many professional papers. 
His first book Essays in the Early History of 
American Corporation was published in 1917; 
his last, The World Between the Wars, was 
published in 1975. 
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Various of Davis’s published essays are 
landmarks. In August 1949 he presented a 
paper to the Farm Economic Association at 
Laramie, Wyoming, entitled “Our Amazing 
Population Upsurge,” that was the opening 
salvo in his attack on accepted projections of 
the population of the United States, an 
attack that ended the interwar belief in a 
static American population. That paper re- 
sulted from his thoroughness in research, his 
insistence on having the latest information, 
and his reluctance to trust standing estimates 
or received doctrine. He had been working 
for some time on a book on consumption 
economics, and as he reviewed population 
projections for the United States and com- 
pared them with current population figures 
he began to sense that something was wrong. 
As he probed more deeply into the matter, 
the book was set aside and he concentrated 
almost exclusively on the population ques- 
tion; it continued to be a matter of special 
interest into the 1960s. 

An article of September 1934, entitled 
“Agricultural Fundamentalism,” is a superb 
exposition and critique of beliefs then widely 
held—and still held in some circles—about 
the place of agriculture in national econo- 
mies; and it is a model essay, balanced, 
thoughtful, informed, and lucid. 

A third article was published in July 1932 
and is particularly apt today. It was en- 
titled “The Specter of Dearth of Food: 
History’s Answer to Sir William Crookes.” 
(It is not, of course, the only article that 
Davis wrote on this general subject. A par- 
ticularly cogent statement on the same sub- 
ject was “Adam Smith and the Human Stom- 
ach” in 1954.) Crookes was one of the most 
eminent scientists of his generation, and in 
his presidential address to the British As- 
sociation for the Advancement of Science in 
1898 he had forecast a crisis in world food 
supplies by 1931. Davis carefully examined 
all of the elements of Crookes’s argument and 


VOL. 66 NO. 1 


the quality of his information as a way of 
getting a better understanding of why the 
forecast had been so wrong and how better 
forecasts might be made. He concluded that 
“political and social factors, not natural or 
economic limitations, are the principal ob- 
stacles to continuous advance in the plane 
of living.” 

From his earliest years as an economist, 
Davis was able to combine scholarly research 
of the highest quality with the strenuous 
demands of public service. In 1918-19 he 
served as an assistant statistician for the 
American Shipping Mission to London and 
also as statistician for the Allied Maritime 
Transport Council. He was a member of the 
staff of the Dawes Commission on Repara- 
tions in 1924, a member of a team studying 
the Fiscal and Economic Position of Mexico 
in 1928, chief economist of the Federal Farm 
Board in 1929 to 1931, a member of the 
Food and Nutrition Board of the National 
Research Council from 1940 to 1945, and of 
the Institute of Pacific Relations from 1941 
to 1947. In 1955, three years after his official 
retirement, he was called to serve for nearly 
four years as a member of President Eisen- 
hower’s Council of Economic Advisors. 

The years were also not without their 
honors. In addition to being president of 
this association, Davis was elected president 
cf both the American Statistical Association 
and the American Farm Economic Associ- 
ation in 1936, and in 1957 he was made one 
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of the first Fellows of the American Farni 
Economic Association. But he cherished just 
as much the “Distinguished Alumnus 
Award” he received in 1973 from West- 
chester (Pa.) State College, where he gradu- 
ated in 1902. 

Davis used to say that he felt more at 
home in research than in teaching, and that 
he had no real gift for classroom teaching. He 
did in fact have a great gift for teaching, by 
a word here, a sharp question there, a turn 
of phrase, or an aphorism. And many. young 
scholars found his probing interest in their 
research the finest reward they could wish 
for and the greatest possible stimulus to 
their best efforts. At the same time, he rarely 
engaged in small talk, and those who did not 
know him were sometimes taken aback by 
the abruptness with which business conver- 
sations began and ended. 

Joseph Davis was a teacher as well as a 
devoted seeker of knowledge and a loyal 
servant of his society. As he taught himself, 
he taught others, and his persistent empha- 
sis on “expressing findings clearly and forth- 
rightly” was an essential element in this 
teaching. He never lost his desire to know, 
and he was indomitable in overcoming igno- 
rance. In a talk toa Stanford undergraduate 
group in 1961 he said “Life has been far 
tougher, but much richer, than I dimly 
anticipated when I was twenty.” He would 
surely have said the same thing fourteen 
years later. 
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Economists who are strongly oriented toward the hu- 
manities, who use humanistic methods in their research, 
and who will be participating in meetings abroad that 
are concerned with the humanistic aspects of their dis- 
cipline are eligible to apply for travel grants of the 
American Council of Learned Societies. Specifically, 
economists may be eligible if (a) they deal with the 
history of economic thought or economic history, and 
(b) if their approach is qualitative and descriptive 
rather than quantitative and statistical. Conferences 
dealing with the establishment of social policy or legis- 
lation are generally ineligible. The deadlines for ap- 
plications to be received in the office of the American 
Economic Association are: for meetings scheduled be- 
tween June and September, February 15; for meetings 
scheduled between October and January, June 15; for 
meetings scheduled between February and May, Oc- 
tober 15. Application forms may be obtained from 
C, Elton Hinshaw, Secretary, American Economic Asso- 
ciation, 1313 21st Avenue South, Nashville, Tennessee 
37212. 


Nicolaus and Associates have been appointed the 
official travel coordinator for the Atlantic City meetings 
of Allied Social Science Associations. Group air fares 
may be arranged from your city and for groups as small 
as fifteen. These fares usually run about 25 percent be- 
low regular coach fare. Some examples using current 
fares subject to change are: 


< Round Trip: Coach Group 
New York-Atlantic City $ 61.46 $ 41.46 
‘Detroit-Atlantic City 161.46 87.46 
San Francisco-Atlantic City 389.46 310.46 


Flights will be arranged for other cities if enough indi- 
viduals show interest. Air reservation forms and general 
information on flights and costs will be mailed to you in 
April with the preregistration material. In the mean- 
time if you have any questions on group flights, please 


call Nicolaus and Associates collect at 800-+433-2897,- 


or write them at 1201 N. Watson Road, Suite 118, 
Arlington, Texas 76011. 


The Research Program on Population and Develop- 
ment Policy, sponsored jointly by the Rockefeller and 
Ford Foundations, is interested in receiving proposals 
that examine empirical relationships between develop- 
ment processes and population trends; reciprocal effects 
of development and population policies; and means by 
which development processes and population trends 
might be modified to achieve improvements in human 
welfare. The submission deadline is July 1, 1976 and 
awards will be announced in December. For further in- 
formation outlining application procedures, write The 
Rockefeller-Ford Foundations’ Research Program on 
Population and Development Policy, The Rockefeller 


Foundation, 1133 Avenue of the Americas, New York, 
NY 10036. . 


Change Magazine, under a grant from the Fund for 
the Improvement of Post Secondary Education, has 
launched a program of undergraduate teaching recogni- 
tion. The purpose of the program is to identify, with the 
cooperation of the disciplinary associations, examples of 
the best efforts to improve undergraduate teaching. 
Faculty members so identified will receive recognition 
through publication of a detailed description of their 
work in a series of reports on teaching, In order to par- 
ticipate, faculty members must share their experiences, 
through written material and in person, with other 
teachers, students, and outside evaluators. The ex- 
perience should be adaptable to other institutions and, 
if possible, to other disciplines. A complete announce- 
ment of this program, together with the criteria to be 
used in choosing the courses recognized, was published 
in Change Magazine, November 1975. Faculty members 
interested in submitting an application for consideration 
should send a brief description of their work to C. Elton 
Hinshaw, Secretary, American Economic Association, 
1313 21st Avenue South, Nashville, Tennessee 37212. 


Fulbright-Hays Program for Senior American 
and Foreign Scholars 


Applications will be accepted this spring for more 
than 500 university lecturing and advanced research 
awards during 1977-78 in over 75 countries under the 
senior Fulbright-Hays program, the Council for Inter- 
national Exchange of Scholars announced recently. 
Specialists in economics and business administration 
who are U.S. citizens and have a doctorate or college 
teaching experience are invited to indicate their interest 
in an award by completing a simple registration form, 
available on request from the Council, Eleven Dupont 
Circle, Washington, D.C. 20036. In April 1976, each 
registrant will be sent an announcement of opportunities 
under the 1977-78 program. Applications for 1976-77 
are at present under review, but some awards remain 
open to application. Inquiries about remaining openings 
are welcomed by the Council. 

Each year Fulbright-Hays agencies abroad forward 
to the Council applications of senior: foreign scholars 
who are interested in remunerative appointments for 
lecturing and postdoctoral research at American uni- 
versities or colleges for temporary periods. Approxi- 
mately 500 foreign scholars are awarded grants to come 
to the United States after arrangements are made for 
lecturing or research assignments. Colleges or uni- 
versities interested in having a foreign Fulbright-Hays 


. scholar on campus during 1976-77 should write to the 
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Council as soon as possible. A directory of foreign Ful- 
bright lecturers and research scholars in the United 
States is available on request to the Council. 
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The Fifth World Congress of the International Eco- 
nomic Association, “Economic Growth and Resources,” 
will be held in the Tokyo Prince Hotel, from August 29 
to September 3, 1977. The Program Committee is under 
the Chairmanship of Edmond Malinvaud (France), 
president of the International Economic Association, 
with the collaboration of Shigeto Tsuru (Japan), Mekki 
Abbas (Sudan), Moses Abramovitz (USA), S. Chakra- 
varty (India), T. Khachaturov (USSR), Assar Lindkezk 
(Sweden), R. Mazthews (UK), D. Sadowski (Poland), 
Robert Solow (USA), O. Sunkel (Chile), H. Uzawa 
(Japan), C. von Weiszäcker (FRG). 

Arrangements are being made to provide special 
travel and accommodation for participants, including, 
when desired, pre- or post-Congress tours. Participants 
will receive periodic information on the progress of its 
preparation on request to the Local Organizing Com- 
mittee (Chairman, Shigeto Tsuru), Tokei Kenkyu Kai, 
1-10 Shinbashi 4-chome, Minato-ku, Tokyo 105, Japan. 

Suggested contributions to the scientific work of the 
Congress should deal with the general topic of “Eco- 
nomic Growth and Resources,” broadly understood, 
and be submitted to the Members of the Program Com- 
mittee or sent to the Secretariat of the International 
Economic Association in Paris, 54 Boulevard Raspail 
(bureau 428), 75270 Paris Cedex 06, for transmission to 
the Committee. 


The Administration on Aging of the Department of 
Health, Education, and Welfare announces continua- 
tion of its Dissertation Research Grant Program for 
1976. A limited number of stipends of $5,000 each will 
be awarded to graduate students at the Ph.D. level in 
social science who agree to devote one year full time to 
the research and writing of a dissertation that focuses 
or. the elderly or the aging process. Students in social 
gerontology, socioiogy, social work, economics, psychol- 
ogy, political science, public administration, and other 
relevant social sciences are eligible. The application 
deadline is March 31, 1976, Copies of the Guidelines can 
be obtained by writing Dissertation Fellowship Pro- 
gram, Division of Research and Analysis, Department 
of Health, Education, and Welfare; Office of Research, 
Demonstrations, and Manpower Resources, Adminis- 
tration on Aging, 400 Sixth Street, S.W., Washington, 
D.C. 20201. 


‘The Conference on Social Sciences in Health is seeking 
contributed papers for part of its program at the annual 
meetings of the American Public Health Association in 
Miami Beach, Florida, on October 17-21, 1976. Inter- 
ested persons should submit an abstract of up to 200 
words as promptly as possible to Irving Leveson, Senior 
Professional Staff, Hudson Institute, Quaker Ridge 
Road, Croton-on-Hudson, NY 10520. 


Omicron Delta Epsilon, the International Honor So- 
ciety in Economics, invites the submission of entries for 
the eighth year of the Irving Fisher Graduate Mono- 
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graph and Frank W. Taussig Award Undergraduate 
Competitions. The Fisher Award consists of $1,000 and 
publication as a book by Princeton University Press, 
subject to approval of its editorial board. In addition, 
the winner will be invited to submit a paper based on 
the winning entry to the American Economic Review. 
The recommendations of the Final Selection Board of 
the Competition will be considered by the Review in the 
refereeing process. All finalists will be invited to submit 
a paper for publication in The American Economist. The 
Taussig Award consists of $100 and publication in The 
American Economist. Entries for the Fisher Award 
should be submitted to Departmental Selection Com- 
mittees by January 1, 1976 and entries for the Taussig 
Award by May 15, 1976. They will be judged by the 
International Editorial Board and finalists by the Final 
Selection Board, consisting of Professors William J. 
Baumol, Frank H. Hahn, Robert M. Solow, Arnold 
Zellner, and Egon Neuberger (editor). For more in- 
formation, write Professor E. Neuberger, Editor, Eco- 
nomic Research Bureau, State University of New York, 
Stony Brook, NY 11794. 


The Faculty Exchange Center, founded and admin- 
istered by faculty members, helps to arrange college and 
university faculty exchanges within the United States 
and overseas where the language of instruction is En- 
glish. For more information, write to Faculty Exchange 
Center, P.O. Box 1091, Lancaster, Pennsylvania 17604. 


Papers are solicited for the eighth Amos Tuck School 
Seminar on Problems of Regulation and Public Utili- 
ties, sponsored by the American Telephone and Tele- 
graph Company, to be held August 1-5, 1976 at Dart- 
mouth College. The seminar will be attended by thirty 
conferees chosen from academic institutions throughout 
the country. It consists of seven or eight sessions over a 
four-day period. The sessions provide a forum for the 
presentation and discussion of new ideas and innovative 
work in analyzing regulated firms, regulatory processes, 
and problems of public welfare. Those with an interest 
in this area are invited to suggest names of possible 
speakers or to apply themselves. The aim of the seminar 
is to introduce the research both of young scholars be- 
ginning their careers and of scholars who have only 
recently turned their attention to public utility prob- 
lems. Therefore, suggestions of speakers must be limited 
to scholars in these categories. Those chosen to present 
papers will receive support for research and writing, in 
addition to travel and living expenses at the seminar. 
This is not a request for conferee applications. Applica- 
tion forms and further information will be mailed to in- 
stitutions in March 1976. The directors of the seminar 
are Professor Duncan M. Holthausen, Jr., and Pro- 
fessor Dennis E. Logue. Please direct all suggestions 
and correspondence to Directors, Seminar on Problems 
of Regulation and Public Utilities, The Amos Tuck 
School of Business Administration, Dartmouth College, 
Hanover, New Hampshire 03755. 
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Papers are being accepted for presentation at a con- 
ference, “Major International Policy Issues,” to be held 
at the Malibu (California) Campus of Pepperdine Uni- 
versity in the fall of 1976. The papers are expected to be 
policy oriented and to explicate the various dimensions 
of and alternate policies and consequences related to 
such major international issues as resource shortages, 
indexation, detente and disarmament, worldwide stag- 
flation, comparative productivity, comparative quality 
of life, new economic order, food and population, evolu- 
tion of economic systems, managed growth vs. limits to 
growth, trade and aid, multinational corporations, 
transfer of technologies, international oligopolies, and 
world monetary systems. Maximum size of papers is 40 
typewritten double-spaced pages. Proceedings will be 
published. Interested scholars. should submit prelim- 
inary outlines to Professor Nake M. Kamrany, Massa- 
chusetts Institute of Technology, Bldg. 20B-221A, 
Cambridge, MA 02139. 


The tenth annual meeting of the Pacific Northwest 
Regional Economic Conference will be held May 6-8, 
1976 in Victoria, British Columbia. Academic, business, 
and government economists concerned with the U.S, 
and Canadian northwest economies are invited to par- 
ticipate. Persons interested in presenting papers on any 
subject relevant to the northwest economy are invited 
to submit abstracts to the program chairman, Professor 
G. R. Walter, Department of Economics, University 
of Victoria, Victoria, B.C., Canada, V8W 2Y2. 


Deaths 


Ralph E. Burgess ITI, international economist, U.S. 
Treasury Department, Jan. 3, 1975. 

Carroll L. Christenson, department of economics, 
Indiana University, Bloomington, Oct. 11, 1975. 

Edward Everett Hale, emeritus professor of eco- 
nomics, University of Texas, Austin, Feb. 3, 1975. 

Samuel M. Levin, emeritus professor, Wayne State 
University, Oct. 2, 1975. 


Retirements 


J. C. D. Blaine, University of North Carolina, Chapel 
Hill, June 30, 1975. 

Robert W. Bradbury, professor of economics, Uni- 
versity of Florida, June 1975. 

Elmo L. Jackson, professor of economics, University 
of Florida, June 1975. 

Donald Marschner, professor of business administra- 
tion, Whittemere School of Business and Economics, 
University of New Hampshire, July 1, 1975. 

Clarence E. Philbrook, University of North Carolina, 
Chapel Hill, May 31, 1975. 


Visiting Foreign Scholars 


Emil-Maria Claassen, University of Paris: visiting 
professor of economics, University of Florida, Jan— 
Mar, 1976. 
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Ehud Kalai, Tel Aviv University: department of 
managerial sciences, Northwestern University, 1975-76. 

Jean Parent, Université de Paris I: visiting scholar, 
department of economics, Université de Moncton, Sept. 
1975. 


Promotions 


Lewis M. Abernathy: professor of economics, North 
Texas State University, Sept. 1, 1975. 

Byron B. Brown, Jr.: professor of economics, South- 
ern Oregon State College, Sept. 1, 1974. 

Steven T. Call: assistant professor, department of 
economics and Center for Community Leadership De- 
velopment, University Extension, University of Wis- 
consin, Milwaukee, July 1, 1975. 

Sidney L. Carroll: associate professor, department of 
economics, University of Tennessee, Knoxville, Sept. 1, 
1975. 

David A. Denslow: associate professor of economics, 
University of Florida, Mar. 1975. 

Joseph S. De Salvo: professor, department of eco- 
nomics, University of Wisconsin, Milwaukee, July 1975. 

Richard J. Gelson: chief, Financial Statistics Divi- 
sion, Federal Reserve Bank of New York, Oct. 16, 1975. 

Morley Gunderson: associate professor, University of 
Toronto, July 1975. 

John S. Hill: senior economist, Open Market Opera- 
tions and Treasury Issues Function, Federal Reserve 
Bank of New York, Sept. 18, 1975. 

Ivan Iskroff: special assistant, foreign department, 
Federal Reserve Bank of New York, Oct. 2, 1975. 

Feng-Yao Lee: professor, department of economics, 
University of Tennessee, Knoxville. 

Fred J. Levin: manager, domestic research depart- 
ment, Federal Reserve Bank of New York, Sept. 18, 
1975. 

Steven An-Yhi Lin: professor of economics, Southern 
Ilinois University, July 1975. 

Milo F. McCabe: associate professor, department of 
economics, University of South Dakota, Aug. 1975. 

Ann-Marie Meulendyke: chief, Securities Analysis 
Division, Federal Reserve Bank of New York, Oct. 16, 
1975. 

Peggy B. Musgrave: professor of economics, North- 
eastern University, July 1, 1975. 

C. Louise Nelson: professor of economics, Davidson 
College, July 1975. 

Albert W. Niemi, Jr.: professor, department of eco- 
nomics, University of Georgia, July 1975. 

Paul H. Rubin: associate professor, department of 
economics, University of Georgia, Sept. 1975. 

Pawan K. Sawhney: assistant professor of economics, 
Northeastern University, July 1, 1975. 

Richard M. Scheffler: associate professor of econom- 
ics, University of North Carolina, Chapel Hill, July 1, 
1975. 

Stephen L. Shapiro: associate professor of economics, 
University of North Florida, July 1975. 

Dennis E. Smallwood: associate professor of econom- 
ics, University of California, San Diego, July 1, 1975. 

Sheila L. Tschinkel: adviser, Open Market Operation 
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and Treasury Issues Function, Federal Reserve Bank of 
New York, Sept. 18, 1975. 

William G. Tyler: associate professor of economics, 
University of Florida, Mar. 1975. 

Mira Wilkins: professor of economics, Florida Inter- 
national University, Sept. 1975. 


Administrative Appointments 


David F. Baron: chairman, department of managerial 
economics and decision sciences, Northwestern Uni- 
versity. 

Joel Bergsman, The Urban Institute: chief, com- 
munity Development and Housing, Congressional Bud- 
get Office, Sept. 15, 1975. 

Emery N. Castle, Oregon State University: senior 
fellow and vice president, Resources for the Future, 
Inc., Jan. 1, 1976. 

Arnold Collery, Council on Wage and Price Stability: 
professor of economics and acting dean of the faculty, 
Amherst College, July 1, 1975. 

Stephen L. Fink: associate dean, Whittemore School 
of Business and Economics, University of New Hamp- 
shire, Sept. 1, 1975. 

Joseph W. Ford: chairman, department of economics, 
St. Francis College, Sept. 1975. 

Richard T. Froyen: chairman, graduate studies in 
economics, University of North Carolina, Chapel Hill. 
© Stuart I. Greenbaum: chairman, economics depart- 
ment, College of Business and Economics, University of 
Kentucky, Aug. 1, 1975. 

Guy C. Grenier, Florida Department of Agriculture 
ard Consumer Services: assistant dean, Jones College, 
Aug. 1975. 

David R. Kamerschen: head, department of econom- 
ics, University of Georgia, July 1, 1975. 

Michael J. Lavell: dean, School of Business, John 
Carroll University, Aug. 15, 1975. 

Ahmad A. Murad: chairman, department of econom- 
ics, Eastern Illinois University, Aug. 1975. 

James L. Murphy: chairman, department of econom- 
ics, University of North Carolina, Chapel Hill. 

Frank J. Navratil: chairman, department of econom- 
ics, John Carroll University, July 1, 1975. 

Albert W. Niemi, Jr.: acting director of research, 
College of Business Administration, University of 
Georgia, Sept. 1975. 

Arnold W. Sametz: director, Salomon Center for the 
Study of Financial Institutions, Graduate School of 
Business Administration, New York University, Sept. 1, 
1975. 

Sam H. Schurr, Electric Power Research Institute: 
senior fellow, Resources for the Future, Inc., Jan. 1, 
1976. 

Calvin D. Siebert: chairman, department of econom- 
ics, University of Iowa. 

Kenneth Smith, University of Wisconsin: director, 
hospital and health services management program, 
Graduate School of Management, Northwestern Uni- 
versity. 

A. H. Studenmund: chairman, department of econom- 
ics, Occidentai College, Sept. 1975. 

D. Babatunde Thomas: chairperson, department of 
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economics, Florida International University, Mar, 1975. 
William G. Tyler: acting chairman, department of 
economics, University of Florida, Sept. 1975. 
Walter A. Verdon: director, Cleveland Center for 
Economic Education, John Carroll University, July 
1975. 


Appointments 


James D. Adams: instructor, department of econom- 
ics, Iowa State University, Sept. 1, 1975. 

Neil O. Alper: research assistant professor, depart- 
ment of economics and Center for Business and Eco- 
nomic Research, University of Tennessee, Knoxville. 

Arthur T. Andersen: visiting professor of economics, 
College of William and Mary, Sept. 1975. 

Robert H. Andrew: assistant professor, department 
of economics, University of Georgia, Sept. 1975. 

Robert C. Baesemann, Washington University: as- 
sistant professor, department of managerial economics 
and decision sciences, and the Transportation Center, 
Northwestern University. 

Kenneth Boulding: visiting professor, department of 
economics, Wellesley College, fall 1975, 

Helen Cammarata, University of Maryland: in- 
structor in economics, Wellesley College, fall 1975. 

Anne P. Carter, Brandeis University: visiting pro- 
fessor, department of economics, New York University, 
Sept. 1975. 

George Chen: instructor of economics, Northeastern 
University, Sept. 29, 1975. 

W. Helena Choynacka: visiting assistant professor, 
Ohio State University. 

William K. Clarritt, Rutgers University: assistant 
professor of economics and business, William Paterson 
College, Sept. 1, 1975. 

Bryan C. Conley: assistant professor of business eco- 
nomics, University of Southern California, Sept. 1, 1975. 

Jacques Cremer: instructor of economics, North- 
eastern University, Sept. 29, 1975. 

Andrew Daughety, U.S. Air Force: assistant pro- 
fessor, department of managerial economics and deci- 
sion sciences, and the Transportation Center, North- 
western University. 

David B. H. Denoon, Massachusetts Institute of 
Technology: assistant professor, department of eco- 
nomics, New York University, Sept. 1975. 

Arthur G. Dobbelaere, Jr., Notre Dame: assistant 
professor of economics, Loyola University, Sept. 1, 
1975. 

Arthur L. Dolinsky, University of Pennsylvania: 
instructor of economics and business, William Peterson 
College, Sept. 1, 1975. 

Jacob S. Dreyer: assistant professor, department of 
economics, New York University, Sept. 1975. 

James E. Duffy: visiting instructor in economics, 
John Carroll University, Sept. 1975. 

Walter W. Ebanks: research associate, National 
Bureau of Economic Research, Oct. 1, 1975. 

James W. Eiler: instructor, department of economics, 
Iowa State University, Sept. 1, 1975. 

Robert F. Engle, Massachusetts Institute of Tech- 
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nology: associate professor of economics, University of 
‘California, San Diego, July 1, 1975. 

Henry H. Fishkind: assistant professor of economics, 
University of Florida, June 1975, 

James Fortson, University of Georgia: regional econo- 
mist, 6th National Bank Region, Atlanta. 

Daniel J. Gallagher, University of Cincinnati: assis- 
tant professor of economics and commerce, Niagara 
University, Sept. 1, 1975. 

Roy J. Gardner: assistant professor, department of 
economics, Iowa State University, Sept. 1, 1975. 


Hugh B. Garnett, Southern Methodist University: 


assistant professor, department of economics, North 
Texas State University, Sept. 1975. 

Gilbert R. Ghez, University of Chicago: associate 
professor of economics, University of Illinois at Chicago 
Circle, Sept. 1975. 

Michael L. Goetz, Saint Mary’s College: assistant 
professor of economics, University of Tulsa, Sept. 1975. 

Stephen E. Guisinger: research associate, National 
Bureau of Economic Research, Oct. 1, 1975. 

Richard D. Gustely: research assistant professor, 
department of economics and Center for Business and 

-Economic Research, University of Tennessee, Knoxville. 

John W. Hagens, Cornell University: assistant pro- 
fessor of economics, Colby College, Sept. 1, 1975. 

Russell I. Haley: associate professor of business ad- 
ministration, Whittemore School of Business and Eco- 
nomics, University of New Hampshire, Sept. 1, 1975, 

Robert Halvorsen: research associate, National Bu- 
reau of Economic Research, Sept. 1, 1975. 

Robert Hankin: instructor of economics, Northeast- 
ern University, Sept. 29, 1975. - 

Hiroaki Hayakawa: assistant professor, department 
of economics, University of Georgia, Sept. 1975. 

J. Stephen Henderson, University of Wisconsin: 
visiting assistant professor, Ohio State University. 

Marc W. Herold: instructor in economics, Whitte- 
more School of Business and Economics, University of 
New Hampshire, Sept. 1, 1975. 

R. Carter Hill: assistant professor, department of 
economics, University of Georgia, Sept. 1975, 

John Hiller; assistant professor of economics, Uni- 
versity of Wisconsin, Milwaukee, Sept. 2, 1975. 

“Peter N. Hopcraft: research associate, National Bu- 
reau of Economic Research, Oct. 1, 1975. 

Thomas D. Hopkins, Irwin Management Company: 
economist, Council on Wage and Price Stability, Apr. 
1975. 

James H. Hugon, Portland State University: regional 
economist, 13th National Bank Region, Portland. 

Dale W. Janowsky: instructor of economics, Niagara 
University, Sept. 1, 1975. 

Stanley R. Johnson: professor, department of eco- 
nomics, University of Georgia, Sept. 1975, 

James E. Jonish, Texas Tech University: visiting 
associate professor, department of economics, Dart- 
mouth College, Sept. 1975. 

John Joseph, Jr., Maine State Department af Com- 
merce and Industry: instructor of economics, Colby 
College, Sept. 1, 1975. 

John P. Judd: economist, Money and Finance Divi- 
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sion, Federal Reserve Bank of New York, Oct. 16, 1975. 

Nicholas Karatjas: assistant professor of economics, 
Syracuse University, Sept. 1, 1975. 

Lewis Karstensson, Ohio University: assistant pro- 
fessor of economics and associate director, Center for 
Economic Education, and Manpower and Industrial 
Relations Institute, Nerth Texas State University, 
Sept. 1, 1975. 

Lawrence W. Kenny: assistant professor of econom- 
ics, University of Florida, June 1975. 

Kenneth W. Koford, University of California, Los 
Angeles: instructor, department of economics, Occi- 
dental College, July 197£. 

Claudio Kraus: instructor of economics, Northeastern 
University, Sept. 29, 1975. 

Donald Leet, University of California, Fresno: as- 
sistant professor cf economics, Colby College, Sept. 1, 
1975, 

Philip Levine, Columbia University: assistant pro- 
fessor of economics and business, William Paterson Col- 
lege, Sept. 1, 1975. 

An-Loh Lin: economist, Business Conditions Divi- 
sion, Federal Reserve Bank of New York, Oct. 16, 1975, 

Charles W. Lindsey: instructor, department of eco- 
nomics, Trinity College, Sept. 1, 1975. 

Joseph A. Lisciandro: instructor, department of eco- 
nomics and business, Slippery Rock State College, 
Sept. 1975. 

Royce A. Lorentz: assistant professor, department 
of economics and business, Slippery Rock State Col- 
lege, Sept. 1975. 

Lawrence K. Lynch: visiting associate professor of 
economics, University of Kentucky, 1975-76. 

Thomas S. McCaleb: assistant professor of economics, 
University of Kansas, Aug. 1975. 

John F. McDonald: associate professor of economics, 
University of Illinois at Chicago Circle, Sept. 1975. 

Robert McLean: instructor of economics, University 
of Wisconsin, Milwaukee, Sept. 2, 1975. 

G. 5. Maddala: professor of economics, University of 
Florida, Sept. 1975. 

Stanley Mahlatla: instructor of economics and busi- 
ness, William Paterson College, Sept. 1975, 

Rita M. Malconado-Bear: associate professor of 
finance and economics, Graduate School of Business 
Administration, New York University, Sept. 1, 1975. 

Lewis Mandell, Southern Methodist University: 
special economic consulant, Comptroller of the Cur- 
rency, Washington, D.C. 

John T. Master, University of Georgia: visiting pro- 
fessor of economics, University of Kentucky, 1975-76. 

Laurence H. Meyer, Washington University, St. 
Louis: adjunct assistant professor, department of eco- 
nomics, New York University, Sept. 1975. 

John R. Milo, New York University: assistant pro- 
fessor of economics and business, William Paterson 
College, Sept. 1, 1975. 

Michael A. Mogavero, University of Connecticut: 
assistant professor of economics, Niagara University, 
Sept. 1, 1975. 

Andrew Moody: instructor of economics, Northeast- 
ern University, Sept. 29, 1975. 
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William S. Mounts: temporary instructor, depart- 
ment of economics, University of Georgia, Sept. 1975. 

Charles Mueller: instructor of economics, North- 
eastern University, Sept. 29, 1975. 

Neil B. Murphy, University of Maine: regional econ- 
omist, ist National Bank Region, Boston. 

Joel Naroff: instructor of economics, Northeastern 
University, Sept. 29, 1975. 

Kenneth J. Nicol; assistant professor, department of 
economics, and Center for Agricultural and Rural De- 
velopment, Iowa State University, July 1, 1975. 

Joseph Pelzman: instructor of economics, North- 
eastern University, Sept. 29, 1975. 

Doyle V. Peterson: research associate, department 
of economics, Iowa State University, Sept. 1, 1975. 

Robert L. Pirog, Columbia University: instructor of 
economics and business, William Paterson College, 
Sept. 1, 1975. 

Dean R. Plager: instructor, business administration, 
Whittemore School of Business and Economics, Uni- 
versity of New Hampshire, Sept. 1975. 

Leonard Presby, New York University: assistant pro- 
fessor of economics and business, William Paterson 
College, Sept. 1, 1975. 

David H. Pyle, University of California, Berkeley: 
regional economist, 14th National Bank Region, San 
Francisco. 

Gregory Richardson, Cornell University: professor 
of economics, University of Kentucky, July 1, 1975. 

Steven M. Rock, Northwestern University: visiting 
assistant professor of economics, University of Illinois 
at Chicago Circle, Sept. 1975. 

Roy T. Savoian, University of California, Santa 
Barbara: assistant professor of economics, University 
of Tulsa, Sept. 1975. 

Alan M. Schlottman: assistant professor of economics, 
University of Tennessee, Knoxville. 

Andrew Schotter, Syracuse University: assistant pro- 
fessor, department of economics, New York University, 
Sept. 1975. 

David L. Scott, Florida Southern College: associate 
professor of accounting and finance, Valdosta State 
College, Sept. 1, 1975. 

Richard Shick, Saint Bonaventure University: re- 
gional economist, 4th National Bank Region, Cleve- 
land. 

Constantino Sifniotis: instructor of economics, North- 
eastern University, Sept. 29, 1975. 

Kenneth Smith, University of Wisconsin: professor, 
department of managerial economics and decision 
sciences, Northwestern University. 

John F. Stewart, University of Wisconsin: assistant 
professor of economics, University of North Carolina, 
Chapel Hill, July 1, 1975. 

Roger Stover, University of Minnesota: regional 
economist, 9th National Bank Region, Minneapolis. 

Stephen H. Strand: assistant professor of economics, 
Syracuse University, Sept. 1, 1975. 

John A. Taton: temporary assistant professor, de- 
partment of economics, University of Georgia, Sept. 
1975. 
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Loren W. Tauer: instructor, department of econom- 
ics, Iowa State University, Sept. 1, 1975. 

Jerry G. Thursby: assistant professor of economics, 
Syracuse University, Sept. 1, 1975. 

Marie C. Thursby, North Carolina State University: 
assistant professor of economics, Syracuse University, 
Sept. 1, 1975. 

Frank M. Tortora: instructor of economics, North- 
eastern University, Sept. 29, 1975. 

Leonard L. Tsumba: instructor, department of eco- 
nomics, Trinity College, Sept. 1, 1975. 

Ronald S. Warren, Jr., University of North Carolina, 
Chapel Hill: economist, Bureau of Labor Statistics, 
U.S. Department of Labor, Aug. 1975. 

Bernard Wasow, Government Development Bank of 
Puerto Rico: assistant professor, department of econom- 
ics, New York University, Sept. 1975. 

Daniel H. Weinberg: research associate, National 
Bureau of Economic Research, Oct. 1, 1975. 

William D. White, Harvard University: lecturer/ 
assistant professor of economics, University of Illinois 
at Chicago Circle, Sept. 1975. 

William E. Whitesell, Franklin and Marshall College: 
regional economist, 3d National Bank Region, Phila- 
delphia. 

H. K. Wu, University of Alabama: regional econo- 
mist, 8th National Bank Region, Memphis. 

Diane Zannoni: instructor, department of economics, 
Trinity College, Sept. 1, 1975. 


Leaves for Special Appointments 


John S. Akin, University of North Carolina, Chapel 
Hill: Brookings Policy Fellow, Washington, D.C., 
July 1, 1975-June 30, 1976. 

Mukhtar M. Ali, University of Kentucky: visiting 
associate professor, Graduate School of Business, Uni- 
versity of Chicago, 1975-76. 

Michael Balch, University of Iowa: Simon Research 
Fellowship, University of Manchester, England, 1975- 
76. 

Robert R. Dince, University of Georgia: acting di- 
rector, department of research and analysis, Comptrol- 
ler of the Currency, U.S. Treasury, Washington, D.C. 

Lehman B. Fletcher, Iowa State University: chief, 
Agricultural Economics and Sector Planning Division, 
Bureau of Technical Assistance, USAID, Washington, 
D.C., to Aug. 31, 1976. 

Irving J. Goffman, University of Florida: assistant 
secretary for income security policy, U.S. Department 
of Health, Education, and Welfare, Oct. 1, 1975. 

Victor P. Goldberg, University of California, Davis: 
postdoctoral fellow in public choice, Virginia Poly- 
technic Institute and State University, 1975-76. 

Ann R. Horowitz, University of Florida: senior econ- 
omist, Council on Wage and Price Stability, Washing- 
ton, D.C., June 1975. 

William J. Kelly, University of Georgia: Manpower 
and Welfare Division, U.S. General Accounting Office, 
Washington, D.C., Sept. 1975. 

C. A. Knox Lovell, University of North Carolina, 
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Chapel. Hill: associate professor, University of British 
Columbia, Jan 1,.1975-Sept. 1, 1976. 

John H. Makin, University of Wisconsin, Milwaukee: 
visiting associate professor, faculty of commerce and 
business administration, University of British Colum- 
bia, July 1, 1975-June 30, 1976, 

Peter B. Meyer, Pennsylvania State University: 
senior research associate, Correctional Economics 
Center, American Bar Association, Washington, D.C., 
winter 1975-76. 

Donald O. Parsons, Ohio State University: National 
Bureau of Economic Research, Palo Alto. 

Inderjit Singh, Ohio State University: World Bank, 
Washington, D.C. 

Robert P, Strauss, University of North Carolina, 
Chapel Hill: staff, Joint Committee on Internal Reve- 
nue Taxation, Washington, D.C., Sept. 1, 1975-Aug. 
31, 1976. 

John C. Weicher, Ohio State University: deputy as- 
sistant secretary for economic affairs, U.S. Department 
of Housing and Urban Development, Washington, D.C. 

Daniel Wisecarver, Ohio State University: economic 
advisor, National Planning Council of El Salvador. ` 
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Resignations 


Daniel J. Ableman, University of Georgia, 

Neil H. Garston, Trinity College: California State 
University, Los Angeles, Aug. 31, 1975. 
` Donald J. Harris, University of Wisconsin, Madison: 
Stanford University. 

Richard S. Higgins, University of Georgia: Auburn 
University, Sept. 1975. i 

Donald B. Keesing, University of North Carolina, 
Chapel Hill: International Bank for Reconstruction and 
Development, June 30, 1975. 

John E. Kwoka, University of North Carolina, 
Chapel Hill: Federal Trade Commission, June 30, 1975. 

Martin Landsberg, Trinity College, Aug. 31, 1975. 

David G. Tarr, Ohio State University: Bureau of 
Industry Analysis, Federal Trade Commission, Sept. 
1975. 

Garrett A. Vaughn, University of Tennessee: Senate 
Subcommittee on Antitrust and Monopoly. 

Obie G. Whichard, University of Georgia: Inter- 
national Investment Division, U.S. Department of 
Commerce, Sept. 1975. 


NOTE TO DEPARTMENTAL SECRETARIES AND EXECUTIVE OFFICERS 
When sending information AS the Review for inclusion in the Notes Section, please use the following style: 


A. Please use the following categories: 


1—Deaths 

2—Retirements 

3—Foreign Scholars (visiting the USA or Canada) 
4—~Promotions 

5 —Administrative Appointments 


6—New Appointments 

7—Leaves for Special Appointments (NOT Sabbaticals) 
8—Resignations 

9— Miscellaneous 


B. Please give the name of the individual (SMITH, John W.), his present place of employment or enrollment; 
his new title (if any), his next place of employment (if known or if changed), and the date at which the change will 
occur. 


C. Type each item on a separate 3X5 card, and please do not send public relations releases. 


D. The closing dates for each issue are as follows: March, November 1; June, February 1; September, May 1; 
December, August 1. 


This announcement supersedes and replaces a letter which was sent annually from the managing editor’s office. 
All items and information should be sent to the Assistant Editor, American Economic Review, Box Q, Brown Uni- 
versity, Providence, Rhode Island 02912. 
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HISTORY OF ECONOMIC THEORY: 
Scope, Method, Content 
Harry Landreth, Miami University at Miami 
In a lucid text for undergraduates, Landreth thoroughly covers eco- 
nomic ideas from mercantilism to the present with an integrated exam- 
ination of their scope, method, and content. While his use of both ab- 
solutist and relativist positions affords a balanced view of theory de- 
velopment, his evaluations of theories’ significance will stimulate your 
students’ analytical thinking and class discussion. 
524 pages/February 1976/$11.50 (tentative) 


ECONOMICS OF URBAN PROBLEMS, Second Edition 
Arthur F. Schreiber, Georgia State University; Paul K. Gatons and Richard B. 
Clemmer, both of the Department of Housing and Urban Development 

_ Schreiber, Gatons, and Clemmer have rewritten and greatly expanded Economics 

of Urban Problems to provide an up-to-date text in urban economics which em- 
phasizes urban problems. Analyzing these problems in detail, they equip students 
with tools for evcluating proposed solutions. Basic to their analysis are the concepts 
of efficiency and equity. As an economics background is not required to understand 
this text, you car- use it with business and liberal arts students as well as economics 
majors. i 
416 pages/Janucry 1976/$11.95 (tentative) 


FINANCIAL INTERMEDIARIES 
Benton E. Gup, University of Tulsa 
Gup offers a framework for understanding the “hows” and “whys” of financial 
systems and the changes occurring in response to new economic developments. 
Examining a brcad range of institutions, he emphasizes their dynamic nature and 
delineates clearly their interrelationships with business. Gup’'s discussion of cur- 
. rent trends includes comments on the Hunt Commission Report. 
448 pages/Janucry 1976/$11.95 (tentative)/with Instructor's Manual by T.. Gregory Morton 


For adoption consideration, request examination copies from your Houghton Mifflin regional office. 
a a 
Houghton Mifflin ananta,casoces Danas, 7x75005 


Geneva, IL 60134 Hopewell, NJ 08525 Palo Alto,CA94304 Boston, MA 02107 
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THE NATURE OF POVERTY 
A Case History of the First Quarter-Century After 
World War If 
Margaret Haswell 
This unique case study surveys the health, food con- 
sumption, food production, and social and economic 
status of a rural people in a tropical climate in the 
twenty-five years following World War 1]. The author 
asserts that the failure of the western world to under- 
stand the intricacies of human relationships in low- 
income tropical nations has led to the institutionaliza- 
tion of poverty. This will be an important book for 
anyone concerned with economic development or 
agricultural economics. 
February 1976 300 pages 75-21705 

$16.95, clothbound 


ECONOMIC INTEGRATION 

The East African Experience 

Arthur Hazelwood 

Evaluating the past, assessing the present, and ana- 

lyzing possibilities for the future, the author offers an 

overall study of economic integration in East African 

nations since 1917. Coverage includes treatment of 

unionization, industrialization, the Raisman Report, 

and the Treaty for East African Cooperation. 

January 1976 192 pages, illustrated 75-19687 
$15.95, clothbound 


IN ECONOMICS 


MONEY AND CREDIT IN DEVELOPING AFRICA 
Eric L. Furness 

In this important new work the author presents an 
analytical study of the role of the financial systems in 
the developing countries of Africa. Although relevance 
to the developing economy is the primary theme, the 
book also considers the functioning of finance in 
developed countries for purposes of comparative 
study. 

January 1976 300 pages 75-27161 

$19.95, clothbound 


THE ORIGINS OF CAPITALISM 

Jean Baechler 

Focusing his study upon the origin of the capitalist 
system and making from this inquiry an outline of a 
theory of historical evolution, the author poses the 
following problem: what results can be achieved by 
studying the origins of a total social phenomenon? 
Professor Baechler rep! es not to the how, the when, 
or the where, but to the why of this phenomenon — 
one which has governed the destiny of western civili- 
zation for several centuries and will most probably 
continue to do so in the future. 


February 200pages 75-21971 $16.95, clothbound 


VALUE FOR MONEY IN HEALTH SERVICES 
Brian Abel-Smith 

This book provides a hard-hitting analysis of the re- 
turns that the British public gets for the huge amounts 
spent on the National Health Service. Professor Abel- 
Smith also compares the British system with those 
operating in Europe, America, and elsewhere in the 
developed world, focusing on both underlying ideol- 
ogy and value for money, 

July 1976 250pages 75-37423 $16.95, clothbound 


TECHNOLOGY AND ECONOMIC 
INTERDEPENDENCE 

World Economic Issues Series 

Harry G. Johnson 

The author places technology in the context of inter- 
national trade and investment and analyzes its per- 
tinence to comparative national economic growth and 
the general ecoromic growth in the world economy. 
It is Professor Jchnson’s premise that it is necessary 
to understand the economics of technology before 
one can think sensibly about devising policies — es- 
pecially those for subs dization of trade intervention 
which are aimed at bending technology to the service 
of economic growth. 


April1976 200 pages 75-34703 $16.95, clothbound 
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MACROECONOMICS: 

Measurement, Theory, and Policy 

Michael C. Lovell, Wesleyan University 

This is an outstanding text for intermediate 
and upper level courses in macroeconomics. 
Lovell stresses modern theoretical advances 
in analyzing unemployment, inflation, bal- 
ance of payments, disequilibrium, business 
cycles, growth. Contains schematic flow- 
charts, key concepts, exercises, and prob- 


lems to aid in comprehension. 
1975 $14.95 


ECONOMICS AND SOCIETY 

Leonard W. Weiss, University of Wisconsin, 
Madison 

An outstanding economics book that builds 
its analysis around supply and demand, and 
aggregate supply and demand. Theory re- 
mains as straightforward as possible—never 
presented for its own sake. Concepts are 
applied to such policy issues as monopoly 
discrimination, labor market, balance of pay- 
ments, and public goods. Each concept is 
developed practically, realistically to give 
students the major elements of economics. 


1975 = $11.95 


MICROECONOMICS: 

Theory and Applications 

Robert Y, Awh, Mississippi State University 
Awh offers a balanced, comprehensive 
coverage of up-to-date intermediate micro- 
economics, combining a solid treatment of 


theory with real-world applications. 
1976 $11.95 


MACROECONOMICS: 

Money, Prices and Income 

Dudley W. Johnson, University of Washington 
Presents an integrated approach to macro- 
economics that covers traditional subject 
matter as well as the economics of money 
and banking, and international monetary 
economics. Provides a thorough analysis of 


monetarism vs. fiscalism. 
1976 $12.95 


MACROECONOMICS Third Edition 
dohn Lindauer, Murray State University 

A thorough, straightforward, graphic treat- 
ment of macroeconomics. This edition has 
been revised to provide an up-to-date analysis 
of the state-of-the-art. 

1976 $13.95 


ECONOMICS: 

Facts, Theory and Policy 

Chris Rhoden, Solano College 

Perfect for a one-term basic economics 
course, this text features basic concepts and 
contemporary issues. Provides objectives, 
summaries, glossaries, and discussion 
questions for each chapter, plus related read- 


` ings from informative periodicals. 


1976  $9.95—paper 


THE ECONOMIST LOOKS AT 
SOCIETY 

Gustav Schacter, Northeastern University, 
& Edwin Dale, Jr, The New York Times 
1973 $6.75 


THE ECONOMICS OF 
INTERNATIONAL BUSINESS 

Hal R. Mason, University of California, 
Los Angeles, Robert R. Miller, University of 
Iowa, & Dale R. Weigel, University of Iowa 
& International Finance Corporation 

1975 $14.95 


To be considered for your complimentary copies, con- 
tact your Wiley representative, or write George Thomsen, 
Dept. 052. Please include course title, enrollment and 
title of present text. 


WILEY/HAMILTON 
The Business and Economics 
Publishing Group 

of John Wiley & Sons, Inc. 
1129 State Street 
Santa Barbara, California 93101 


Prices subject to change without notice. A 5366-HP 
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MACROECONOMICS: THE THEORY OF INCOME, EMPLOYMENT, AND THE PRICE LEVEL 
Michael R. Darby, University of California, Los Angeles, 1976, 480 pages (tent.), $12.95 
Reflecting developments in macroeconomic theory over the past fifteen years, this text 
presents a new, teachable synthesis of modern macroeconomics within a dynamic frame- 


work. Its central theme is that macroeconomic shocks begin processes of adjustment 
toward long-run growth equilibriums, processes which may take several years. 


MACROECONOMICS, Fifth Edition 

Thomas F. Denburg, American University, and Duncan M. McDougall, University of 
Kansas and Queens University, 1976, 528 pages (tent.), $12.50 (tent.) 

Completely revised and updated, the Fifth Edition of this popular intermediate macro- 
economics text takes a contemporary look at inflationary-recession and problems of policy 
mix. It also comprehensively discusses international policy problems and the policy 
choices available to economies under new international arrangements. 
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SOLUTIONS: ANEW ECONOMIC HISTORY OF AMERICA 

Gerarld Gunderson, North Carolina State University, 1976.640 pages (tent. }, $11.95 (tent.) 
This comprehensive, up-to-date text excellently applies economic analysis to help readers 
understand economic behavior—past and present. The broad approach includes the 
entire span of American history, starting with the economies of the pre-Columbian Indians 
and ending with modern economic developments after World War II. 


AN INTRODUCTION TO MODERN THEORIES OF ECONOMIC GROWTH 
Hywel G. Jones, Oxford University, 1976, 304 pages (tent.), $14.95 (tent.) 

Systematic and precise, this intermediate text surveys the principal theories and models of 
economic growth. Emphasizing economic rather than mathematical problems, the text 
shows how these theories are linked with other areas of economics and discusses why 
strong controversies have occurred. 


MONEY AND BANKING 

Dudley G. Luckett, lowa State University, 1976, 544 pages (tent.), $13.95 (tent.) 
Covering material previously available only in professional journals, this text uses 
regression analysis to treat economic theory and describe economic institutions. Factual 
material is arranged in a cause-and-effect framework, permitting economists to test 
theoretical hypotheses against factual evidence. 


COLLEGE DIVISION McGRAW-HILL BOOK COMPANY 1221 Avenue of the Americas, New York, New York 10020 


PUBLIC FINANCE IN THEORY AND PRACTICE, Second Editon 

Richard A. Musgrave, Harvard University, and Peggy B. Musgrave, Northeastern 
University, 1976, 768 pages (tent.), $14.50 

The Second Edition of this widely acclaimed text combines sound economic analysis with 
rich empirical and institutional material. Discussing such major topcis as the proper size 
of the public sector, issues of income redistribution, welfare and social security, among 
others, the text examines the economics of fiscal policies in conjunction with politcal and 
social forces surrounding them. 


THE ECONOMICS OF POVERTY 

Richard Periman, University of Wisconsin, 1976, 224 pages (tent.), $4.95 (tent.) soft 
Presenting a balanced, objective view of the economics of poverty in the United States, this 
text closely relates poverty to economic institutions within the framework of back- 
ground, causes, and corrective measures. It uses elementary data analysis to explain and 
exemplify the theoretical and conceptual issues examined. 


ECONOMETRIC MODELS AND ECONOMIC FORECASTS . 

Robert S. Pindyck, Massachusetts Institute of Technology, and Daniel L. Rubinfeld, 
University of Michigan, 1976, 704 pages (tent.), $14.95 (tent.) 

Introducing the science and art of building models, the authors help readers determine the 
` type of model to build, test the model statistically, and apply itto practical forecasting and 


analytic problems. 
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THE NEW INDUSTRIAL ORDER: concetrraTion REGULATION, AND PUBLIC POLICY 
Samuel R. Reid, University of New Hampshire, 1976, 256 pages (tent.), $8.95 (tent.) 
Focusing on microeconomic developments within industrial and financial organization, 
Professor Reid examines economic concentration as a comprehensive phenomenon, treat- 
ing both international and national dimensions. Concerned with issues, he examines a 
variety of empirical studies, and makes public policy suggestions covering federal, state, 
and local levels of action. 


REGULATION: A CASE APPROACH 

Leonard W. Weiss, University of Wisconsin, Madison, and Allyn Strickland, University of 
Wisconsin, 1976, 224 pages (tent.), $5.95, soft cover 

This is the first junior/senior level case book in regulation. Broad in scope, its case studies 
include the constitutional and economic basis for control, regulatory rate-making (and 
marginal cost pricing), regulation in transportation, and others. All case studies are care- 
fully excerpted and prefaced by an introduction for each major set of cases. 





Leading Issues in Economic Development 
Third Edition 


Edited by GERALD M. MEIER, Stanford University. Now in its third edition, 
this well-known text has been revised in response to changes in development 
analysis, events and policies. The selections deal with the central themes 

of poverty, inequality and unemployment, providing in each chapter a 
progressively interrelated approach. Extensive notes and commentary by 
Professor Meier are a major feature of the book. 


May 1976 850 pp. paper $9.50 


Microeconomics 
The Analysis of Prices and Markets 


DONALD DEWEY, Columbia University. One of the most readable introductions 
to modern microeconomic theory presently available, this text is the first 

to deal rigorously with the large, multinational enterprise and market 
concentration. “An excellent book for an intermediate microeconomics 
course."’~—Leonard A. Dente, Western Connecticut State College 


1975 352 pp. 95 graphs $9.95 


Agriculture and Structural Transformation 
Economic Strategies for Late-Developing Countries 


BRUCE F. JOHNSTON, Stanford University; and PETER KILBY, Wesleyan 
University. “This is an excellent study of the policy alternatives for late- 
developing countries in regard to food and agriculture. It appraises the general 
problem and suggests practical steps for food improvement.” — 

Harold G. Halcrow, University of Illinois {Economic Development Series) 


1975 500 pp. graphs and tables cloth $11.95 paper $6.95 


Employment, Technology, and Development l 

A. K. SEN, London School of Economics and Political Science. This book 
focuses on the interrelationship between institutions, technology, and 
employment, investigating the institutional factors which affect policy making: 
modes of production, patterns of ownership, and systems of employment. 
(Economic Development Series} 

1975 175 pp. cloth $7.50 paper $3.50 


Oxford Regional Economic Atlas of the 
United States and Canada 
Second Edition 


JOHN D. CHAPMAN, University of British Columbia, and JOHN C. SHERMAN, 
University of Washington. Second Edition prepared with the assistance of 
QUENTIN H. STANFORD, Don Mills Collegiate Institute. Foreword by 

J. H. PATERSON. Prepared by the Cartographic Department of Oxford 
University Press. “An excellent updating of a valuable reference and instruc- 
tional atlas which presents both comprehensive and accurate maps, while 
preserving clarity.” —James P. Latham, Florida Atlantic University 


1975 126 pp. of maps; gazetteer cloth $21.95 paper $7.95 


Prices and publication dates are subject to change. 


Siy \h| OXFORD UNIVERSITY PRESS 


\ | f 200 MADISON AVENUE 
NEW YORK, N.Y. 10016 
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New Publications in 1975-1976 


G. C. Archibald and Richard G. Lipsey 
AN INTRODUCTION TO MATHEMATICAL ECONOMICS 
Methods and Applications 





William H. Branson and James M. Litvack 
MACROECONOMICS 


Barry Bressler 
A UNIFIED INTRODUCTION TO MATHEMATICAL ECONOMICS 


Dascomb R. Forbush 
PROBLEMS IN ECONOMICS 


Stanley Kaish 
MICROECONOMICS 
Logic, Tools, and Analysis 


Sar A. Levitan, Garth L. Mangum, and Ray Marshall 
HUMAN RESOURCES AND LABOR MARKETS 
Labor and Manpower in the American Economy, Second Edition 


Richard G. Lipsey, Gordon R. Sparks, and Peter O. Steiner 
ECONOMICS 
Second Edition 


no 


Theodore Morgan 
ECONOMIC DEVELOPMENT 
Concept and Strategy 


Douglass C. North and Roger LeRoy Miller 
THE ECONOMICS OF PUBLIC ISSUES 
Third Edition 


Richard Thorn 
INTRODUCTION TO MONEY AND BANKING 


Leland B. Yeager 
INTERNATIONAL MONETARY RELATIONS 
Theory, History, and Policy, Second Edition 


Pan A. Yotopoulos and Jeffrey B. Nugent 
ECONOMICS OF DEVELOPMENT 
Empirical Investigations 


To request examination copies. write 
to Lilian Schein. Dept. 154. Please 
include course title, enrollment, and 
present text. 


r3 10 East 53d Street 


E New York, N.Y. 10022 
1817 
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AA SENGA, 


Now there's a microeconomics text that helps make sense of price 
theory for undergraduates. Robert A. Meyer's Microeconomic Decisions 
develops concepts intuitively, formalizes them theoretically, gives con- 
crete meaning to them empirically, then further illustrates them with 
contemporary applications. For example, Meyer provides an analysis of 
water and air pollution abatement policies to illustrate the conse- 
quences of following alternative control policies. He discusses energy 
conservation issues in terms of current proposals to revise electricity 
pricing to incorporate peak-load pricing rules. Applications combine 
- relevance and clarity to keep student interest high. In pre-publication 
review, Professor Knox Lovell, University of North Carolina, stated: 
“Meyer's examples and applications are more than just interesting, they 
are clearly relevant. Alternatively, they are not only relevant, they are 
really interesting.” 

The text focuses on the decision-relevant content of microeconomics 
and familiarizes students with the use of economic decision-making 
tools such as linear programming and capital budgeting. Each chapter 
devotes a section to uncertainty analysis in the decision-making proc- 
ess. Analysis of business and government policy is emphasized 
throughout. 

A workbook, Problems in Price Theory, provides a sensible way for 
students to apply microeconomic concepts and tools to the solution of 
interesting and instructive problems. Answers to all are included. 


MICROECONOMIC DECISIONS 

by Robert A. Meyer, University of California, Berkeley. 416 pages/just 
published/$11.95 (tentative) /Problems in Price Theory (workbook) 325 
pages/paper/1973/$3.95/with Instructor's Manual. 


For adoption consideration, request examination copies from your regional 
Houghton Mifflin office. 


Ry Houghton Mifflin Altanta, GA30324 Dallas, TX 75235 


Geneva, IL 60134 Hopewell, NJ 08525 Palo Alto, CA 94304 Boston, MA 02107 
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FISCAL CENTRALIZATION AND TAX 
BURDENS 

State and Regional Finance of City Services 

Roy W. Bahi and Walter Vogt, Syracuse University 
Strong evidence that shifting the responsibility for 
financing city services from individuals to state or 
regional governments could heighten the regres- 
sivity of tax structures. Available 144 pp $13.50 


ADVERTISING, COMPETITION, AND PUBLIC 
POLICY: A Simulation Study ` 

Paul N. Bloom, University of Maryland, College 
Park 

Refuting claims that advertising can be anticompe- 
titive, Bloom uses a computer simulation modei to 
explore how competition might be affected by 
taxes, limitations, depreciation requirements, and 
similar control devices on advertising expenditures. 
Available 144 pp $14.50 


THE ECONOMICS OF EDUCATION 

Elchanan Cohn, University of South Carolina 

“The author’s analysis and discussion of studies of 
aggregate production functions and education's 
contribution to economic growth ... are among the 
most informative and useful found in the litera- 
ture.” Journal of Educational Research 
Available 416 pp $15.00 


TRENDS AFFECTING THE U.S. 

BANKING SYSTEM 

Cambridge Research Institute, Paul V. Teplitz 

This important work examines the economic, 
competitive, regulatory and technological environ- 
ments of commercial banking within an analytical 
framework indispensable to an understanding of 
continuing change — an eminently useful resource. 
Available 256 pp $16.50 


IMPROVING ACCESS TO ECONOMIC 

_ OPPORTUNITY — Nonmetropolitan Labor 
Markets in an Urban Society 
Niles M. Hansen, University of Texas 
Economic development and manpower problems in 
nonmetropolitan areas — public policy measures 
enacted to alleviate these problems and specific 
suggestions for improving economic opportunities. 
Spring, 1976 ca. 156 pp ca. $13.50 


EVALUATION AND REFORM 

The Elementary and Secondary Education Act 

of 1965, Title | 

Milbrey W. McLaughlin, The Rand Corporation 
(Rand Educational Policy Series) 

An examination of the initiation, implementation, 
outcome, and impact of major Title | evaluation 
efforts from 1965 through 1972. 


Available 160 pps; $12.00 
PROJECTING STATE AND LOCAL 
POPULATIONS 


Donald B. Pittenger, Office of Program Planning 
and Fiscal Management, State of Washington 

Population forecasting techniques for sub-national 
areas — includes an analysis and projection of 
migration as well as numerous examples of tech- 
niques based on real data for actual localities. 

Available 144 pp $13.50 


THE ECONOMICS OF REFUSE COLLECTION 
John M. Quigley, Yale University and Peter 
Kemper, Swarthmore College 

Policy recommendations for improving economic 
efficiency in refuse collection — based on analysis 
of costs, demands and incentives for economic 
efficiency. Spring, 1976 ca.152pp ca. $13.50 


ECONOMICS AND FREEDOM OF 

EXPRESSION 

Media Structure and the First Amendment 

Bruce M. Owen, Stanford University 

Professor Owen argues that public policy regulating 
U.S. media is based on erroneous technical and 
economic assumptions, conceived in a climate of 
emotional preconceptions, and detrimental to the 
realization of free expression. He develops a critical 
distinction between “editorial-newsgathering” and 
“production-transmission” functions that serves as 
the basis for his specific recommendations to 
reformulate U.S. communications policy. 

Available 244 pp $15.00 


NEGOTIATING THIRD WORLD MINERAL 
AGREEMENTS: Promises as Prologue 

David N. Smith, Harvard University School of Law; 
and Louis T. Wells, Jr., Graduate School of 
Business Administration, Harvard University 

Issues affecting the negotiation of natural resource 
agreements in the developing nations — an indis- 
pensable reference for those concerned with the 
future of trade in the developing countries. 
Available 288 pp $17.50 


A MODEL OF MACROECONOMIC ACTIVITY 
Volume I: The Theoretical Model 
Ray C. Fair, The Cowles Foundation, Yale Univer- 
sity 
"This book is the first of two volumes in which 
Ray Fair presents a new, highly original, large-scale 
macroeconomic model... The amount of work, 
intelligence, and knowledge of the U.S. economy 
involved in the construction, ‘from scratch’, of a 
quantitatively-sserious model of this size is truly 
impressive.” 
Robert E. Lucas, Jr. 

JOURNAL OF ECONOMIC LITERATURE 

Available 256 pp $15.00 


NEW — AVAILABLE SOON 


A MODEL OF MACROECONOMIC ACTIVITY 
Volume Il: The Empirical Model 

Ray C. Fair, The Cowles Foundation, Yale Uni- 
versity 
Spring, 1976 


ca. 208 pp ca. $17.50 


For information on these and 
related Ballinger titles, 
please write for our catalog. 


Ballinge 
PUBLISHING COMPANY 


17 Dunster St., Cambridge, Ma. 02138 
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Give your students more than theory. 


Teach Economics With 
“Real World” Examples... 


Casebook of Economic 
Problems and Policies 


—New 76-77 Edition 


Rendigs Fels, Vanderbilt University 
Robert G. Uhler, 
Federal Power Commission 


174 Pages (t.) Paper $4.95 (t.) 


Students learn to apply economic prin- 
ciples to real world cases. Gets stu- 
dents truly involved in today’s ‘‘hot” eco- 
nomic issues: inflation . . . pollution 
.. . tax loopholes .. . and others. Is- 
sues that today’s students can relate to. 


Includes a handy glossary of important 
principles and concepts. An ideal sup- 
plementary text for your Principles of 
Economics courses. Also available in 
2 vol. format Micro Cases Macro 
Cases. 


Economic Issues 
For Consumers 


Roger Leroy Miller, University of Miami 


494 Pages Cloth Published 1975 $13.95 


Meets today’s economic issues head 
on! Tells the student what inflation is 
and how it affects consumers ... how 
to cope with a limited budget .. . what 
you should know about credit, invest- 
ments, buying transportation, renting or 
buying a place to live. Urges the stu- 
dent to think and analyze. Visually ex- 
citing! Photographs, cartoons and 
graphs help explain important topics. 
Designed for consumer economics and 
family finance courses. Comprehensive 
Instructor’s Manual and Study Guide 
available. 


Write for your complimentary examination copy now—giving course, 


number, enrollment and present text. 


Larry Schneider 
West Publishing Co. 


Managerial Economics 


Thomas Joseph Coyne, 
University of Akron 


500 Pages (t.) Cloth $12.95 (t.) 


Challenges the student with “real life” 
company problems, including: forecast- 
ing the Cleveland Browns home game 
attendance . . . determining the value 
of the Ohio state lottery .. . the prob- 
ability of increased profits for Schlitz 
Brewing Company. Prompts the student 
to think in terms of supply and demand 
and arrive at economically sound busi- 
ness decisions. 


It's the perfect blend of managerial eco- 
nomic theory supported with real life ex- 
amples. No need for supplemental! texts 
or materials. 


Prices and Markets: 
Microeconomics 
Charles W. Baird, 
California State University 
247 Pages Cloth Published 1975 $11.95 


The economics of OPEC .. . the Civil 
Aeronautics Board . . . the NFL player 
draft. Baird shows students how micro- 
economic theory applies to these as well 
as other real world phenomena. 


All the important topics are discussed 
. . with emphasis on application rather 

than mechanics. For intermediate-level 

microeconomics courses. 


west's 
college 


50 W. Kellogg Bivd. KOSAS NC 


St. Paul, MN 55192 
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Dollars and Sense 
An Introduction to 


Economics 
Marilu Hurt McCarty 
Georgia Institute of Technology 


-Dollars and Sense does more with less. 
It covers a balanced selection of macro 
and micro concepts and applies those 
principles to many varied real-life 
situations that are meaningful to students, 
so that the subject becomes a topic of 
personal involvement for readers. The 
result is mastery of the concepts, 
understanding of how economists apply 
theory, and practice in independent 
problem solving. 


Concepts and analytical tools are 
presented simply, followed by examples 
and applications that relate policies to 
the individual decision-making level. ` 
Each chapter includes learning objectives, 
self-tests, topics for discussion, and 
definitions. Special essays on economic 
issues appear throughout the book. 
Instructor’s Manual with test items. 


January 1976, 288 pages, illustrated, 
paper, $6.95 


National Income 


Analysis and Forecasting 

Edward J. Chambers, University of Alberta 
R. Haney Scott, University of Washington 
Roger S. Smith, University of Alberta 
Complete Instructor’s Manual 


_ 1975, 406 pages, illustrated, cloth $12.95 


“Problems in 
National Income Analysis 
and Forecasting 
Revised Edition 
R. Haney Scott, University of Washington 
1972, 138 pages, illustrated, paper $4.95 


Macroeconomics 
Analysis and Policy 
James L. Cochrane}University 
of South Carolina 
Samuel Gubins, Haverford College 
B. F. Kiker, University of South Carolina 
1974, 398 pages, illustrated, cloth $12.95 


For further information write to 
Jennifer Toms, Department SA 


Scott, Foresman College Division 


1900 East Lake Avenue 
Glenview, Illinois 60025 


Tl 
OScott 


ivision 
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The Manpower Connection 
Education and Work 
Eli Ginzberg 


Eli Ginzberg heads the National Commission for 
Manpower Policy, the principal group advising the President 
and the Congress on employment policy. 

Read [he Manpower Connection for his views on 
education, work, and manpower. 

Find out what he thinks about unemployment. Blue 
collar workers. Working women. Worker alienation, reform, 
and the work ethic. 

And above all, read The Manpower Connection for his 
views on the government's employment promises, programs, 
and policies. $15.00 


Harvard University Press, Cambridge, Mass. 02138 


WORKING 
PAPERS 














Credit: Stock, Boston; K. Rosenthal. 
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JUST PUBLISHED... 


ECONOMICS SECOND EDITION 

Daniel R. Fusfeld, University of Michigan 

February 1976 Cloth 928 pages 
Discussions of theoretical analysis, public policy, and institutional structures 
help students understand not only basic economic principles and the workings 
of economic models, but also how this knowledge can be used to solve real- 
world problems. The two major subdivisions of the book give balanced cover- 
age to macro and microeconomics. Two completely new chapters, Human Goals 
and Economic Values, and The Strategy of Economic Policy, have been added, 
and virtually every chapter has been extensively revised. In particular, the mate- 
tial on capital investment and economic growth, the international financial sys- 
tem, and inflation have been heavily rewritten and updated. 


INTRODUCTORY ECONOMICS THIRD EDITION 

Sanford D. Gordon, Assistant Vice Chancellor for Policy and Planning, State 
University of New York, Central Administration 

George G. Dawson, Empire State College 

February 1976 Paper 656 pages 
The third edition like the earlier versions explains basic principles and concepts 
in an explicit, lively, and uncomplicated manner that appeals to beginning stu- 
dents. It continues to use an analytical and problem-solving approach, with 
mathematics largely confined to simple geometric models, bar graphs, and sched- 
ule analysis. In this edition, five unique “review models” explain core concepts 
through a combination of graphics and the written word. All material has been 
updated to include changes in the American and the world economies. A short 
section at the close of the book examines the role of the economist in the real 
world. 

Instructor’s Manual, Study Guide, and Test Item File available for above texts. 


CURRENT ISSUES IN THE AMERICAN ECONOMY 

Edited by Robert C. Puth, University of New Hampshire 

March 1976 Paper 368 pages 
Developed in direct response to an extensive market survey of instructors teach- 
ing the principles course, this anthology exposes beginning students to a full 
range of opinions on supply and demand, government and monopoly, inflation, 
fiscal or monetary policy, pollution, poverty/income distribution, unemploy- 
ment, and economic growth. 

CAVEAT EMPTOR: 

An Introductory Analysis of Consumer Problems 

Roger M. Swagler, University of Tennessee at Knoxville 

1975 Paper 336 pages 
Requiring no background in economics, this text applies fundamental principles 
of economic analysis to the actual here-and-now problems consumers face in the 


marketplace. 
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DIALECTICAL ECONOMICS: 


An Introduction to Marxist Political Economy 

Lyn Marcus, Chairman, National Caucus of Labor Committees 

1975 Cloth 490 pages 
An unprecedented approach to Marx’s method and economic theory, this book 
explains, analyzes, and interprets Marxian economics through an interdisciplinary 
approach. 

COMPLIMENTARY EXAMINATION COPIES NOT AVAILABLE. 


THE THEORY OF MICROECONOMIC POLICY 


Nancy Smith Barrett 

The American University 

1974 Cloth 384 pages 
Rather than attempting to justify any particular economic system (capitalism, 
socialism, etc.), this intermediate-level text probes resource allocation per se, 
viewing optimal efficiency of allocation as a major economic goal. 


MONEY AND BANKING: 

An Introduction to the Financial System 

Thomas E. Van Dahm, Carthage College 

1975 Cloth 530 pages 
This book blends an institutional approach with appropriate theoretical analysis 
and a treatment of public policy issues to discuss not only institutional aspects 
of the financial system, but also the roles of non-bank intermediaries and the fi- 
nancial markets in the whole process of monetary policy. 


LABOR MARKET SEGMENTATION 

Richard Edwards, University of Massachusetts, Amherst 

David M. Gordon, New School for Social Research 

Michael Reich, University of California at Berkeley 

1975 Paper 298 pages 
This book examines persistent divisions within the labor force and proposes a 
theory of labor market segmentation to explain the continuing patterns of labor 
market differences. 


For details or sample copies, call us toll free: 800-225-1388 . 
lag In Massachusetts, call collect: 617-862-6650. 

D.C. Heath and Company 

Home Office: 125 Spring Street, Lexington, Massachusetts 02173 


Sales Offices: Atlanta, Ga. 30318 / St. Louis, Mo. 63132 / San Antonio, 
HEATH Texas 78217 / Novato, Calif. 94947 / Toronto, Ontario MSH 159 


A Raytheon Company 
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Industrial Concentration and 


Economic Power in Pakistan 
LAWRENCE J. WHITE 


In this important work, Lawrence White uses the concept of industrial organization 
analysis to achieve an overall view of the effects and problems stemming from the 
marked industrial concentration of economic power in Pakistan in the hands of a small 
number of family groups. “There have been few good studies of the nature and effect of 
this phenomenon, so this careful and well-documented account of the situation is most 
welcome.”— Virginia Quarterly Review 11.00 š 


Political Undercurrents 


in Soviet Economic Debates 
From Bukharin to the Modern Reformers 
MOSHE LEWIN 


“This is Kremlinology at a high level, an attempt to relate current economic thought and 
debate in the USSR to the views and controversies of the earlier periods of NEP, Stalinist 
command economy and Bukharinist heresy, and post-Stalin experimentation. The author 
then tackles, cautiously, the whole question of party, state, and economy, and the 
possibility of some new coalition of political forces."—-John C. Campbell, 

Foreign Affairs $16.50 


Japan in Crisis 
Essays on Taisho Democracy 
Edited by BERNARD S. SILBERMAN and H. D. HAROOTUNIAN 


The widespread changes that occurred during the years of Japan’s modernization 
movement in the early twentieth.century are discussed in thirteen essays by Japanese 
and American scholars concerned with the Taishd period. The essays relate the new 
individualism of the Taisho years to such phenomena as literary naturalism, political 
socialism, the failure of economic expansion, and industrial and agricultural 

unrest. $17.50 


Labor in the Public and Nonprofit Sectors 
Edited by DANIEL S. HAMERMESH 


Originally presented as a Conference on Labor in Nonprofit Industry and Government 
held at Princeton University, these studies are the first to provide an eccnomic discussion 
of the public sector labor market. $11.50 


Monopolistic Competition and Effective Demand 
HUKUKANE NIKAIDO 


“A very original model of the general process of pricing and allocation, and an interesting 
synthesis of Marxian and neoclassical ideas.”-—— Kenneth J. Arrow, Harvard 
University. Princeton Studies in Mathematical Economics, 6. $10.00 


PRINCETON 


Princeton University Press e Princeton, New Jersey 08540 
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Money 


And Banking... 


The NEW Sixth Edition of MONEY 
AND BANKING by Kamerschen and 
Klise has been extensively revised to 
keep pace with the rapidly changing 
field of money and banking. 

Here are just a few of the changes 
you will find: a new introductory 
chapter, “Supply and Demand: A 


Review;” a summary and conclusion 
following each chapter; an appendix 
on, the monetary multiplier and one 


comparing the Classical and Keyne- 
sian models; a new chapter, ‘‘Mone- 
tary and Fiscal Policy Since 1971;” 
and a new 2-color format. 

New with this edition is a student 
Study Guide containing reinforcement 
materials, review questions, problems, 
projects and suggested solutions. 

Write today for your copy of the 
new MONEY AND BANKING, Sixth 
Edition, by Kamerschen and Klise. 



















“This is the best undergraduate text on comparative economic systems I have seen.... 
The book’s general outline, its level of exposition, and style are fine. It is certainly more 
comparative. than previous texts, and it has an original point of view (the ‘decision- 
theoretic approach’), which is all to the good.” 


New 1976! l 
Comparative Economic 
Systems: A Decision-Making Approach 


By Egon Neuberger, State University of New York at Stony Brook, 
and William J. Duffy 


J.M. Montias, Yale University 





“Professor Neuberger’s conceptual framework is a distinctive one and, I should think, a 
very useful one for the purpose at hand. Cthers have looked at economic systems in 
similar ways, but to my knowledge no one has written a textbook that consistently follows 
this approach. It is an approach that appeals to me for teaching purposes.” 

Gregory Grossman, University of California at Berkeley 
















“The authors have written a text in comparative economic systems that I was long hoping 
for .... The style is illuminating and refreshing . ... A unique contribution of this manu- 
script is that the methodological breakthrough in comparative economics which began a 
few years ago has by now reached the textbook level. No doubt that all textbooks will 
employ such comprehensive methods eventually, but this author is the pioneer giving the 
professor and his students the materials first.” 

Janos Horvath, Butler University 


(the preceding comments are from pre-publication reviews) 





Comparative Economic Systems: A Decision Making Approach, synthesizes pure 
economic theory and economic systems theory into one conceptual framework for the 
study of economic systems. 1976, est. 378 pp. 


Also from Allyn and Bacon, Inc. 






Statistical Inference for Management and Economics 
By David W. Huntsberger, Iowa State University, Patrick Billingsley, University oft 
Chicago, and D. James Croft, University of Utah. 1975, 507 pp. 


Fundamental Statistics for Business and Economics, Abridged 4th Ed. 
By John Neter, University of Minnesota; William Wasserman, Syracuse University, and 
G.A. Whitmore, McGill University, 1975, 507 pp. 






Macroeconomics 
By Peter E. Kennedy, Simon Fraser University, 1975, 422 pp. 


Allyn and Bacon, Inc., Dept. 893, College Division 
470 Atlantic Ave., Boston, MA 02210 
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Send for help. 


Choose the text that best meets 
your course needs. 


Then, write to us for a copy. 


THE THEORY OF ENVIRONMENTAL POLICY 
by William J. Baumol, Princeton University, 
and Wallace Oates 

Setting forth the economic theory of en- 
vironmental policy, the authors interpret 
“environmental” broadly to refer to those 
factors influencing the quality of life. Thus, 
the book addresses the theory of exter- 
nalities, the allocation of exhaustible re- 
sources, and the role of the public sector in 
providing various services, Essentially a for- 
mal, theoretical treatment of economic pol- 
icy for the quality of life, it examines en- 
vironmental economic theory rather than its 
policy applications. 1974 400 pp., $15.95 


THE MAKING OF ECONOMIC SOCIETY, 
Fifth Edition by Robert L, Heilbroner 

Economics approached from a historical 
viewpoint, One of the most widely read 
books in the field of economics, it does not 
teach economics, but rather prepares the 
student fo learn economic analysis and il- 
luminates such study in historical contexts. 
Extremely readable, the text coniains a new 
chapter on Problems of the 
Mid-70's. 1975 320 pp., $8.95 


MACROECONOMICS: A PROGRAMMED 
BOOK, Third Edition by Richard Aftiyeh, 
Univ. of Califomia at San Diego, Keith G. 
Lumsden, and George L. Bach, both of Stan- 
ford University 

In a brief period of time, this text provides 
students with a working knowledge of basic 
macroecnomics. It emphasizes analytical 
tools required to understand problems of in- 
flation and unemployment, as well as 
monetary and fiscal policy. This edition 
streamlines and updates the previous edi- 
tion to provide for more effective learning 
and to incorporate material on recent 
economic events, 1974 216 pp., $4.95 


UNDERSTANDING MICROECONOMICS, 
Third Edition by Robert L. Heilbroner and 
Lester Thurow 

An introduction te the principles of mic- 
roeconomic analysis, and discussion of 
some contemporary issues and problems 
which relate to the principles discussed. This 
revision up-grades discussion of theory and 
its relation to policy issues. Contains new 
chapters on Income Distribution and 
Economics of Farming. 1975 300 pp., $6.95 


Please mention Tue American Economic Review When Writing te Advertisers 


x 


STUDENT COMPANION TO THE 
ECONOMIC PROBLEM, Fourth Edition by 
Robert L. Heilbroner and Lester C. Thurow 

The basic supplement to THE ECONOMIC 
PROBLEM, it contains readings, exercises, 
and problems to review and amplify 
theoretical concepts in the text. Each chap- 
ter contains readings, pre- and post-tests, 
learning cbjectives, exercises, true-false, 
and multiple-choice questions. It includes 
tests for each major section. 1975 448 
pp., $6.95 


THE ECONOMIC PROBLEM, Fourth Edition 
by Robert L. Heilbroner and Lester C. Thurow 
A complete revision of one of the leading 
texts for introductory economics. The new 
format includes boxed-off “asides” or data, 
historic fragments, and analytic expositions. 
Retaining its highly readable style, this edi- 
tion increases coverage of problems and 
current issues, STUDENT WORKBOOK, 
TEACHER'S MANUAL, and Transparencies 
accompany the text. 1974 736 pp. $12.95 


ECONOMICS: AN INTRODUCTION TO 
ANALYSIS AND POLICY, Eighth Edition by 
George L. Bach, Stanford University 

A major revision of a leading introductory 
text, it includes 27 real-world cases keyed to 
use of important concepts developed in 
chapters, using current policy issues. The 
book stresses independent student use of 
basic concepts and principles in solving 
current problems at national, local, and 
personal levels — while retaining solid micro 
and macro theory as the core of the 
text. 1974 700 pp. $12.95 


PROGRAMMED GUIDE AND WORKBOOK 
IN ECONOMICS by Michael K. Block, Naval 
Postgraduate School, and Henry G. De- 
mmer, University of Santa Clara 

Designed as a supplement for a course in 
elementary economics, it is keyed to 
ECONOMICS by Bach but may be used with 
other comparable texts. The book contains 
46 chapters with each chapter divided into 
four parts: Programmed Review, True-False 
Questions, Multiple-Choice Questions, and 
` Problems and Applications. 1974 400 
pp.. $5.95 


UNDERSTANDING MACROECONOMICS, 
Fifth Edition by Robert L. Heilbroner, New 
School for Social Research, and Lester 
Thurow, M.T. 

Presents the main themes of mac- 
roeconomics and discusses the basic tools 
and elements of macro analysis. This edition 
introduces current macro problems, such as 
growth and unemployment. Also new fo this 
edition is Chapter 18, which Introduces 
basic mathematical tools. Contains review 
sections at chapter-ends. 1975 300 pp $6.95 


BASIC ECONOMICS, Third Edition by 
Rudolph W. Trenton, Oklahoma State Uni- 
versity 

Provides students with key economic 
principles necessary to understand current 
issues of our society. This edition includes the 
problems of a trade-off between unemp- 
loyment and inflation, the Phillips curve, en- 


* vironmental issues and the costs involved, 


social costs and social benefits now discus- 
sed, and the Russian wheat deal. A 
Teacher’s Guide accompanies the 
text. 1974 300 pp., $8.95 


INTERNATIONAL MONETARY 
ECONOMICS by H, Robert Heller, University 
of Hawaii 

Discusses the problems of balance of 
payments adjustment. The text prepares 
students to understand and analyze bal- 
ance of payments problems encountered 
by nations. lf shows the optional way of re- 
solving these problems. Analytical in orien- 
tation, the book does not include relevant 
empirical material throughout. 1974 256 
pp. $12.95 


For further information, write: Robert Jor- 
dan, Dept. J-406, College Division, 
Prentice-Hall, Englewood Cliffs, NJ 07632 


PRENTICE-HALL 


Please mention Tur American Economic Review When Writing to Advertisers 


xxi 


The Intellectual Capital 
of Michal Kalecki 


A STUDY IN ECONOMIC THEORY AND POLICY 
By George R. Feiwel 


Foreword by Lawrence R. Klein 


“Here is the story of a great economist. ... He is Michal Kalecki. As everyone 
has now been convinced by Professor Feiwel, Kalecki, in anticipation of Keynes, 
developed the essence of Keynesian economics more clearly, more concisely and 
more rigorously than Keynes himself.” — Michio Morishima 


“Kalecki was a most original thinker in diverse branches of economics, to an ex- 
tent that is hardly every recognized and not generally understood. Not only did 
he grasp the essential point of Keynesian theory before it ever appeared, but he 
pioneered remarkable extensions into the political sphere. His integrated ap- 
proach to monopoly and income distribution and his stress on the risk elements 
in capital have still never been throughly integrated into modern thought. Dr. 
Feiwel has done us a remarkable service in surveying the range of Kalecki’s work. 
...’ — Kenneth J. Arrow 


“Any serious student of the history of economic thought in the last fifty years 
will have to examine Kalecki’s role in the development of what came to be iden- 
tified ... as the Keynesian doctrine. The biographical and bibliographical ma- 
terial presented in Professor Feiwel’s monumental volume is bound to be recog- 
nized as a principal source of information on that subject.” > 

— Wassily W. Leontief 


“Kalecki was a true original, not only in substance but in the force and clarity of 
his early intellectual style .... Professor Feiwel’s interesting and useful book can 
introduce a new generation of economists to all of Kalecki’s work, including his 
otherwise inaccessible contributions to the debate on socialist planning in 
Poland.” — Robert M. Solow 

. 604 pages, $22.50 


THE UNIVERSITY OF TENNESSEE PRESS 
Knoxville 37916 
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PRAEGER 


SPECIAL STUDIES 


*THE POWER OF THE PURSE 
A.Symposium on the Role of European 
Parliaments in Budgetary Decisions 
Edited by David Coombes 

394 pp. Jan., 1976 ISBN 0-275-05790-9 $20.00 


THE SMALL FIRM-OWNER-MANAGER 
Entrepreneurial Behavior and 
Management Practice 

John Deeks 

384 pp. Jan., 1976 ISBN 0-275-55550-X $22.50 


THE POLITICS OF NATURAL DISASTER 
The Case of the Sahel Drought 
Edited by Michael H. Glantz 

368 pp. Jan., 1976 ISBN 0-275-01180-1 


DEVELOPMENT OF 

THE IRANIAN OIL INDUSTRY 
International and Domestic Aspects 
Fereidun Fesharaki 

346 pp. Feb., 1976 ISBN 0-275-55600-X $21.50 


MARKETING MANAGEMENT 

IN MULTINATIONAL FIRMS 

The Consumer Packaged Goods Industry 
Ulrich E. Wiechmann 

122 pp. Feb., 1976 ISBN 0-275-55850-9 $15.00 


WORLD MONETARY DISORDER 

National Policies vs. International Imperatives 
Edited by Patrick M. Boarman and 

David G. Tuerck 

288 pp. Mar. 1976 ISBN 0-275-00580-1 ca. $15.00 


CHINAS PETROLEUM INDUSTRY 

Output Growth and Export Potential 
Chu-yuan Cheng 

268 pp. Mar., 1976 ISBN 0-275-01810-5 ca. $12.50 


SPAIN IN THE 1970s 

Economics, Social Structure, Foreign Policy 
Edited by Wiliam T. Salisbury and 

James D. Theberge 


ca. 180 pp. Mar, 1976 
ISBN 0-275-55800-2 ca. $15.00 


$21.50 


Please use ISBN number when ordering from: 


Praeger Publishers 
111 Fourth Avenue New York, N.Y. 10003 


INDUSTRIAL. INVASION OF 
NONMETROPOLITAN AMERICA 
A Quarter Century of Experience 
Gene F. Summers, E.M. Beck, Frank 
Clemente, Sharon D. Evans, 
ac Jon Pinon 

65 pp. Mar., 


976 
‘ ISBN 0-275-56080- 3 ca. $15.00 


TAXATION AND DEVELOPMENT 
Palag by N.T. vng 


a. 300 pp. Mar., 
ISBN 0-275- aon a $18.50 


ECONOMIC DEVELOPMENT IN THE 
SOVIET UNION AND EASTERN EUROPE 
Volume |: Reforms. Technology 

and Income Distribution 

Edited by Zbigniew M. Fallenbuchl 

372 pp. Dec., 1975 ISBN 0-275-56150-X $25.00 


ECONOMIC DEVELOPMENT IN THE 
SOVIET UNION AND EASTERN EUROPE 
Volume 2: Sectoral Analysis 

Edited by magnon M. Fallenbuchl 


ca. 400 pp. Mar., 1976 
ISBN 0-275- aeoo ca. $22.50 


SOVIET ECONOMIC AND POLITICAL 
RELATIONS WITH 

THE DEVELOPING WORLD 

Edited by Roger E. Kanet 

and Donna Bahry 

254 pp. Dec., 1975 ISBN 0-275-01350-2 $17.50 


*THE CHEMICAL AND PETRO-CHEMICAL 
INDUSTRIES OF RUSSIA AND EASTERN 
EUROPE, 1960-1980 

Cecil Rajana 

950 pp. Dec., 1975 ISBN 0-275-05800-X $55.00 


INDUSTRIAL POLICIES 

IN WESTERN EUROPE 

Edited by Steven J. Warnecke 

and Ezra N. Suleiman 

266 pp. Dec., 1975 ISBN 0-275-01670-6 $18.50 


*For sale in the U.S. and Philippines only. 
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“Probably the authoritative guide to 
the literature of the social sciences.” 
THE TIMES LITERARY SUPPLEMENT 


A London Bibliography of the Social Sciences 


This serial, begun in 1931, catalogues the holdings of 
the library at the London Schoo! of Economics. The 
collection covers the whole range of the social sciences, 
and is particularly rich in economics; commerce and 
business administration; English, foreign and 
international law; and the social, economic and 
international aspects of history. 

Reports, working papers, pamphlets and broadsheets 
are as fully represented as monographs and 
collective books. The library also acts as a depository 
for many governmental and international bodies 
throughout the world. Catalogue entries are arranged in 
conformity with Library of Congress subject headings.. 

Starting with the Ninth Supplement, supplements will 
appear annually to replace the irregular basis of 
publication in the past. Now produced and set by 
computer, each annual volume will provide more 
up-to-date coverage, increased legibility and greater 
compactness. 


The following is a complete list of supplements 
published by Mansell: 
@ Sixth Supplement, 1962-1968, Volumes XV-XXI ` 
100,000 entries £98.00 (U.S. $255.00) the set 
@ Seventh Supplement, 1969-1972, Volumes XXII-XXVIII 
110,000 entries ; £98.00 (U.S. $255.00) the set 
@ Eighth Supplement, 1972-1973, Volumes XXIX-XXXI 
45,000 entries £65.00 (U.S. $162.50) the set 
@ Ninth Supplement, 1974, Volume XXXII 
20,000 entries. £20:00 (U.S. $50.00) 


Published by Mansell 


Exclusive U.S. and Canadian distributor: 
ISBS 
10300 S. W. Allen Boulevard, Beaverton, Oregon 97005 
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ECONOMICS: 


PRIVATE AND PUBLIC CHOICE 


JAMES D. GWARTNEY 
Florida State University 





ECONOMICS: PRIVATE AND PUBLIC CHOICE provides solid 
economic analysis while illustrating that economics is powerful, 
highly relevant, and readily understandable. 


Economic tools are applied to both the market and the political 
process. The economic analysis of public choice, as well as private, 
helps explain the gulf between ideal theoretical solutions and events 
of the real world. 

Economic reasoning and its applications are emphasized. In the 


presentation of the economist’s tools of analysis, Gwartney continually 
stresses the importance of developing the economic way of thinking. 


Through consideration of the factors that influence economic choices, 
Gwartney stresses the role of the person behind the decisions. 


The macroeconomics section is built around a balanced presentation 
of the monetarist and Keynesian viewpoints. 
Just published! 731 pages 


SUPPLEMENTS TO THE TEXTBOOK— 

Accompanying the textbook are COURSEBOOK FOR ECONOMICS: 
PRIVATE AND PUBLIC CHOICE (a student guide with self-tests 

and readings) and an Instructor’s Manual with an extensive text bank 
of class-tested multiple choice questions. 


For complimentary copies, write to the Textbook Dept. 
Please indicate course, enrollment, and present textbook. 


ACADEMIC PRESS 


A Subsidiary of Harcourt Brace Jovanovich, Publishers 
111 FIFTH AVENUE, NEW YORK, N.Y. 10003 
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Random House Texts 
cover all areas of 
economics 


ECONOMICS: 
Mainstream Readings and Radical Critiques 


Third Edition 
David Mermelstein, Polytechnic Institute of Brooklyn 


This major revision and updating of a unique anthology includes 53 new selec- 
tions out of a total of 65. Covering current topics and social problems that are 
usually omitted or given marginal treatment in conventional texts, the readings 
take the form of a debate between radical and mainstream economists. Full 
introductions provide an analytical framework and historical perspective, while 
the selections themselves provoke students to take critical perspectives on all 
economic theory. 


Random House/February 1976/546 pages paperbound/Order Code: 30108 


THE POLITICAL ECONOMY OF DEVELOPMENT 
AND UNDERDEVELOPMENT 


Charles K. Wilber, The American University 


The first collection on economic development to emphasize political economy 
and the radical perspective. By avoiding a strictly economic approach, the book 
analyzes development as a process within a cultural whole. It incorporates such 
non-economic factors as social structure, technological change, and the dis- 
tribution of income and wealth, and provides the first presentation of the new 
development economics. It also contains a specific assessment of capitalist and 
socialist models of development through case studies. 


Random House/1973/448 pages paperbound/Order Code: 31756 


LABOR ECONOMICS 

Roy Helfgott, Newark College of Engineering 

This concise, lucidly written text integrates basic theory and institutional aspects 
of labor for a complete, rounded picture. It covers all conventional topics and 
adds important new ones as well: the history, institutions, theory, policy, and 
current problems of American labor. Topical issues receive thorough coverage, 
including inflation, unemployment, equal opportunity, and a complete chapter 
on urban labor economics. 

Random. House/1974/544 pages hardcover/Order Code: 31535 
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THE ECONOMICS OF THE RICH 
Howard P. Tuckman, Florida State University 


Tuckman’s thesis is that both the economic system and the system’s laws and 
institutions favor people with large incomes. He scrutinizes expenditure sub- 
sidies (e.g., Lockheed, farm subsidies); the tax structure (e.g., tax shelters, estate 
tax law); and the credit market (e.g., the effects of government policy). He also 
examines the role of the educational establishment in reinforcing wealth and 
details reforms for reducing the economic, political and social consequences of 
the maldistribution of wealth. 


Random House/1973/220 pages paperbound/Order Code: 31714 


MACROECONOMICS 
Second Edition 
Norman F. Keiser, San Jose State University 


The aim of Macroeconomics is not only to provide a thorough grounding in in- 
termediate macroeconomic theory, but also to convey its significance in relation 
to current problems in American society. Professor Keiser begins with a discus- 
sion of economic goals, the values they reflect, and the role of macroeconomics 
in attaining them. Policy issues and empirical studies are integrated into the 
building of the macro model. The second edition has been thoroughly updated 
and made more concise. Workbook available. 


Random House/1975/512 pages hardcover/Order Codes: 31922, 31923 (Wbk.) 


THE DYNAMICS OF ASCENT: 
AMERICAN ECONOMIC HISTORY 
W. Elliot Brownlee, University of California, Santa Barbara 


An interpretive survey of American economic development, from British North 
American expansion to “Nixonomics.” Focusing on economic growth, eco- 
nomic stability, and the distribution of income and wealth, Professor Brownlee 
describes economic development both through the use of economic analysis 
and with reference to the changing contours of American society. Attention is 
given throughout to the economic participation of immigrants, women, and 
Blacks, and to major contemporary economic problems. 


Alfred A. Knopt/1974/448 pages hardcover/Order Code: 31813 


AN INTRODUCTION TO REGIONAL ECONOMICS 
Second Edition 
Edgar M. Hoover, University of Pittsburgh 


This text offers comprehensive coverage, within an integrated framework, of ` 
the three main interests in the field: location theory; regional structure and 
growth analysis; and application of spatial economics to urban problems. The 
new edition has refined and amplified treatment of regions, regional differen- 
tials, regional growth wage differentials within urban labor markets, residential 
development at the urban fringe, and a new section on environmental pressures 
and spatial policy. 


Alfred A. Knopf/1975/448 pages hardcover/Order Code: 31899 


E For information, or to order, write: 3 
Random House/Alfred A.Knopf 7 ` 


Desk 31, 400 Hahn Road, Westminster, Maryland 21157 
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Essays on 


THEORIE OF PLANNING and COMPARATIVE ECONOMICS 


JAHRBUCH DER WIRTSCHAFT 
OSTEUROPAS YEARBOOK OF 
EAST-EUROPEAN ECONOMICS 


Edited by H. Raupach, E. Ames, E. Boettcher, 


H.-W. Gottinger 


T. O. M. Kronsj6, A. Zauberman 


This Yearbook, firstly published in 1970, includes analyses of the theoretical structure of planned 
economies (part I) as well as empirical studies on East-European economic performances (part 
II), and an appendix with key statistical figures concerning all East-European countries (part IJI). 


Well-known western and eastern scientists have contributed to this yearbook which represents a 
new combination of economic theory and policy. 


Some topics of volume VI, summer 1975, ca. 480 pp.: (shortened titles) 


-——Optimization of Large Economic System Development 
and Management of Progress in Science and Technology 
(Y. Bliznakov and S. Dubovsky) 


—The Structure of the 1966 Input-Output Table of the 
Soviet Union in Basic Matrix Forms (J. W. Gillula) 


—Information Structures in Dynamic Team Decision Prob- 
Jems (H. W. Gottinger) 


~~Planning Methods and Tendencies of Decentralization in 
Socialist Countries (P. v. d. Lippe) 


—Changes in Price Level in the Socialist Econamies 
(J. Mujzel) 


-—Problems of Optimal Planning in CPE’s (Ch. Seidl) 
-~~Beyond the Maximum Principle (A. Zauberman) 


—Housing Policy in European Socialist Countries: The 
Czechoslovak Experience (J. Adam) 


—Dollar-Ruble Ratios of Soviet Machinery in the 1960s 
(A. S. Becker} 


—The Soviet Resources for Oil and Natural Gas Exports i 
to the West (J. Bethkenhagen) 


—On the Determination of the Level and Distribution of 
Planned and Unplanned Trade in a Centrally Planned 
Economy (J. v. Brabant) 


—Microeconomic Policy Behavior of the National Bank of 
Poland, 1950-1970 (J. P. Farrel) 


~—Macroeconomic and Intersystemic Significance of East- 
West Industrial Cooperation (H. Jaroslawska) 


A complete description of the contents of volumes I to V is available on request. Price per 


volume DM 110,-, subscription DM 96,—. 


_ Please ask also for the prospectus of the FESTSCHRIFT FOR HANS RAUPACH 


PROBLEME DES 
513 pp., DM 96,-. 


INDUSTRIALISMUS IN OST UND WEST 


GUNTER OLZOG VERLAG D-8000 Miinchen 22 
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SCHOOLING IN CAPITALIST 
AMERICA 


Educational Reform and the Contradictions of Economic Life 
Samuel Bowles and Herbert Gintis 


Through the use of historical and statistical data, two widely respected 
economists present the first comprehensive radical critique of education’s 
role in American society. They demonstrate that, contrary to what 
generations of Americans believe, our educational system never has, 
does not now and never will provide equality of opportunity for human 
development—uniless and until the inherently unequal structure of the 
capitalist economy of which it is an integral part is abandoned. “Few 
things are more difficult to come by and more important to have than a 
meticulous and competent critique of one’s established and sometimes 
cherished views. This is what Bowles and Gintis in Schooling in 
Capitalist America provide. It should have the close attention of all 

who are concerned with educational change and reform.” 

—JOHN KENNETH GALBRAITH. “Democratic socialists in 

North Western and Central Europe may profit considerably from the 
research done by Professors Bowles and Gintis.”—JAN TINBERGEN. 
Just published $13.95 


GENERATING INEQUALITY 


Mechanisms of Distribution in the U.S. Economy 
Lester C. Thurow 


“The most interesting and original piece of work on income 
distribution that I have read in a long time. Thurow has an ingenious 
and I think convincing explanation for the income inequalities 
generated by our economy. I am happy to recommend it.” 
—ROBERT L. HEILBRONER Just published 

Cloth: $10.95 Paper: $5.95 


INTRODUCTION TO 


MICROECONOMICS | 
David Laidler NEW. SIGNIFICANT, 


“The ideal undergraduate text—rigorous, 
relevant, clear, concise, gracefully written A 
and up to date; truly a superb performance.” f l 


P BASIC BOOKS INC. 


10 EAST 53RD ST, NEW YORK 10022 
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ALEXANDER ECKSTEIN 


CHINA’S ECONOMIC DEVELOPMENT 
THE INTERPLAY OF SCARCITY AND IDEOLOGY 


. an important book that should be read by all those who are interested in the 


Chinese economy—or, for that matter, developing economies in general." 


PETER O. STEINER 


MERGERS 
MOTIVES, EFFECTS, POLICIES 


—A. Doak Barnett 
$16.50 


‘Steiner probes the conglomerate merger movement of the 1960's from the points 


of view of both economics and law. . 


piece of work.” 


. [A] solid, well-researched, imaginative 


—NMary Chatfield, Library Journal 
$12.50 


MICHAEL Z. BROOKE and H. LEE REMMERS, Editors 


THE MULTINATIONAL COMPANY IN EUROPE 


SOME KEY PROBLEMS 


The University of Michigan Press 


$10.00 


ANN ARBOR 


What are America’s chances for 


a tricentennial? 


AMERICA’S THIRD CENTURY 
NORMAN MACRAE, Deputy Editor, The Economist, author of 


The Neurotic Trillionaire 


First published as an extensive survey in 
The Economist, this cogent analysis of the 
American economy explores what America’s 
position in the world may be in our third 
century,—whether we will continue to pro- 
vide dynamic economic leadership for the 
world or yield that leadership to others. 
Arguing that America has performed splen- 
didly in the last 100 years in leading the 
world toward the goal of “a decent society 
and an abundant cheap Junch,” Mr. Macrae 
deplores our current drift from dynamism 
and suggests that our leadership could very 
well pass into new hands. But whether 


America or any other society holds the reins, 
the author foresees both extraordinary op- 
portunities as well as extraordinary dangers 
in our economic’and political future. He con- 
cludes by predicting that America’s world 
contribution in its third century will depend 
largely on how three main institutions— 
business corporations, government, and our 
social mechanisms—evolve in or out of pace 
with the changing times. 


Paperbound. 101 pages 
Publication: Spring 1976 


HARCOURT BRACE JOVANOVICH, INC. 


New York + Chicago - 


San Francisco - 


Atlanta 
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by Edward F. Renshaw 













with no prerequisites. 
Spring 1976 œ 





The End of Progress: 
Adjusting to a No Growth Economy 


(Ph.D. University of Michigan), SUNY at Albany. 


U.S. population growth is slowing down, labor productivity levelling off and 
natural resources are growing scarce. THE END OF PROGRESS presents 
evidence that the era of economic growth is coming to an end. Renshaw 
analyzes the factors leading to a steady-state economy and discusses 
the effects of zero-growth on the world economy. The emphasis is on 
conditions needed for adjusting to a steady-state economy with a considera- 
tion of possible economic structures of the future. Minimally technical 


250 pages 


e 6x9 e¢ Paperbound 


For further information please write: 


Duxbury Press 


6 Bound Brook Court, North Scituate, Massachusetts 02060 


The acclaimed study of America’s pursuit of affluence. 





skillful 


“A large amount of information is 
compressed into the Handlins’ skillful 
blend of social and economic history 
that seeks to describe ‘the past forms 
of human behavior involved in gaining 
and expanding wealth in the United 
States. ” —Publishers Weekly 






THE 
WEALTH 
OF THE 
AMERICAN 
PEOPLE 


A History of 
American Affluence 
by Oscar and 
Mary F. Handlin 
$10.00 


e AOA NEN, 


gr 
oh 


challenging and thoughtful 
A Pulitzer Prize-winning historian 
(author of The Uprooted) and his wife 
“have breathed freshness and clarity 
into...their explanation of how the 
widespread hardship and poverty of 
colonial times was gradually trans- 
formed into the comfort and affluence 
of the modern day...vivid vignettes 
and illuminating examples...chal- 
lenging and thoughtful.” 

—Library Journal 


wii McGraw-Hill Book Company 
Cie Dept. PL, 25th Floor 

da i 1221 Avenue of the Americas 

a New York, N.Y. 10020 


Please send me copy(ies) of 
Wealth of the American People @ $10.00 





== === At your bookstore or use this Coupon = = = = a 
Rev. 09 







ee | 


Name. 1 
Address. 
City. State Zip—___. 
Check or money order enclosed. 
1 Please add applicable taxes. AER! 


Be ces et et se sO ‘etn st | 
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IFS TAPE SUBSCRIPTIONS 
Long time series of machine readable data for 110 countries on 
RESERVES TRADE PRICES MONEY 


and all other series currently published in International Financial Statistics with, depend- 
ing on availability, annual entries from 1948, quarterly entries from 1957, and monthly 
entries from 1964. IFS tape subscriptions provide 12 tapes a year simultaneously with 
the availability of the book edition. Each tape is complete and replaces its predecessors. 
See the inside cover of International Financial Statistics for further details. Price: $1,000 
a year, but universities may subscribe for $300 a year. 

Tape subscriptions in the same format are also available at the same prices for the 
Fund’s other statistical publications—-Balance of Payments Yearbook and Direction of 
Trade. 


Address orders and inquiries to: 


The Secretary 
INTERNATIONAL MONETARY FUND 
Washington, D.C. 20431 


Chicago State University 
Chicago, 1975 


BEVERLY KITCHING 


The Author's Previous 
Writings on the Real Budget 
Restraint NNP-« (*) 


Krrcuine, B., “The Possibility of an Inflation-Recession Trap with No Tradeoff”, Rivista 
Internazionale di Scienze Economiche, XVII, August 1971, Milan. 

Kircuine, B., “Forskning och utveckling bidrar till USA’s inflation”, Ekonomisk revy, 
January 1, 1972, Journal of the Swedish Bankers Association, Stockholm. 

Kircuina, B., “Real ‘Crowding Out’ as a Factor in the American Inflation-Recession”, 
Zeitschrift fiir Nationalökonomie, 32, Heft 2-3, 1972, Vienna. 

Kircuine, B., “Real ‘Crowding Out’ in a Theory of Inflation”, Kansantaloudellinen aika- 
kauskirja, WXTX (3: 1973), Helsinki. 

Kircuine, B., “Real ‘Crowding Out’ in a Theory of the American Inflation”, Rivista Inter- 
nazionale di Scienze Economiche, XXI, March 1974. 

Kircuine, B., Abstract of the Zeitschrift article (above), The Journal of Economic Litera- 
ture, XI, September 1973, p. 1241. 

Kitcuine, B., “Diminishing Returns from Technology in a Theory of Inflation”, Annales 
de L’économie Collective, scheduled for the March 1975 issue, Liége. 


(*) In NNP-a, (a) represents the factors involved in unneeded projects involving costly 
high technology but disassociated from consumers’ fundamental needs (i.e., in a time of 
world shortages). 

(a) also represents other actions of the federal government that channel needed supplies 
away from the consumer sector. 
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COMPETITION POLICY IN 
THE UK AND EEC 


KENNETH D. GEORGE and CAROLINE JOLL, 
Editors $19. 95 


CYCLICAL INDICATORS 

FOR THE POST WAR 

BRITISH ECONOMY 

D. J. O'DEA $9.95 


Department of Applied Economics 
Occasional Papers 


CONSUMER DEMAND FOR CARS 
IN THE U.S.A. 
R. P. SMITH Cloth $11.95 Paper $5.95 


DEVELOPMENT, INCOME 
DISTRIBUTION AND 
SOCIAL CHANGE IN 
RURAL EGYPT 1952-1970 


MAHMOUD ABDEL-FADIL 
Cloth $15.50 Paper $7.95 


THE STRUCTURE OF 
INDUSTRY IN THE EEC 


KENNETH D. GEORGE and T. S. WARD, Editors 
Cloth $9.50 Paper $4.75 


Now in Paperback 


PRODUCTION OF 

COMMODITIES BY MEANS 

OF COMMODITIES 

Prelude to a Critique of Economic Theory 

P. SRAFFA $3.95 


A THEORY OF PROFITS 
ADRIAN WOOD 


The author fills a major gap in economics by 
providing a new theory of what determines the 
profit margin of the individual company and 
the share of profits in national income. $14.50 


A WORLD DIVIDED 


The Less Developed Countries in the 
International Economy 


G. K. HELLEINER, Editor 


Papers by distinguished international econ- 
omists and policy-makers at a recent confer- 
ence sponsored by the Dag Hammarskjold 
Foundation. Cloth $25.00 Paper $11.95 


. WAR AND ECONOMIC 


DEVELOPMENT 
J. M. WINTER, Editor 


The first interdisciplinary treatment of the effect 
of war on economic development in Europe— 
from the late thirteenth century through 
World War I. $22.50 


CURRENT ECONOMIC PROBLEMS 
J. M. PARKIN and A. R. NOBAY, Editors 


On income distribution, the causes and possible 
control of inflation, the exhaustion of natural 
resources, etc. Proceedings of the Association 
of University Teachers of Economics, Man- 
chester, England. $23.50 


Cambridge 


University Press 


32 East 57th Street, 
New York, N. Y. 10022 
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RESOURCE DISTRIBUTION INSIDE 
SCHOOL DISTRICTS 

Alan S. Mandel, 

University of Texas 


Much effort has gone into demonstrating that dis- 
parities in per-pupil resources are correlated with 
the income and wealth of states and school dis- 
tricts. This study reaches beyond the school and 
classroom level. 128pp. 1975 $12.50 


Lexington Books Looks at Socialism, 


LABOR MARKET SEGMENTATION 

edited by Richard C. Edwards, 

University of Massachusetts, 

Michael Reich, University of California, 

and David M. Gordon, 

New School for Social Research 

Leaders in the field propose a theory of labor 
market segmentation to explain the continuing 
patterns of labor market differences, arguing that 
fundamental divisions have flowed from the inter- 
nal dynamics of advanced American capitalism, 
stimulated and perpetuated by largely economic 
forces. 336pp. 1976 $21.00 


NEW! 
CURRENT 
ECONOMIC 
ISSUES AND 
PROBLEMS — 


For the Consumer, Worker, 
and Tas 
By dames F, Tucker,’ 





V 





Chicago, Minois, 60680 


CAPITAL FLOWS IN MINORITY AREAS 
John R. Dominguez, ee ; 
University of California | s 

This timely work uses regréssion and correlation . 
analysis to measure and determine the profitability 
and cost structures of commercial banks and the 
net capital funds inflows or outflows of financial 
intermediaries within a specific Mexican-American 
community located in the inner city. 

192pp. 1976 $15.00 


Labor, Capital Flow & Education 


SCARCITY AND CONTROL IN SOCIALISM 
Essays on East European Planning 

Phillip J. Bryson, 

University of Arizona 

A full coverage of the range of basic economic 
planning issues faced by the socialist countries in 
Eastern Europe. In Press Spring 1976 


= Lexington Books 
aia] D.C. Heath and Company 


HEATH 125 Spring St., Lexington, MA 02173 





A text offering a lively discussion of the most 
current economic issues and problems of the day. 
Opening with a Bill Mauldin cartoon, each of the 
18 chapters deals with a topical economic 
question, written clearly and simply. Some subjects 
covered are inflation, medica! costs, redistribution 
of income, consumer protection, and the welfare 
system Each chapter ends with suggested 
questions for discussion and ideas for a theme 
pany A on the chapter topic. 
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New fr 
Columbia 


PUBLIC EMPLOYEE PENSION FUNDS 
A Twentieth Century Fund Report 
ROBERT TILOVE 


This exhaustive, objective study of public employee pen- 
sion systems covers topics ranging from investment 
policies to member benefits. As well as a complete de- 
scription of the major types and variations of the public 
employee pension funds, the author provides comparisons 
to private pension plans. “The book is a scholarly call— 
comprehensive, timely, factually well based—for reform 
on a subject too long neglected.” ——Robert Ball, Former 
Commissioner of Social Security $20.00 


New from the National Bureau of Economic Research: 
LONG SWINGS IN URBAN DEVELOPMENT 
MANUEL GOTTLIEB 


Using detailed historical records and other available real 
estate statistics, the author examines long swings in urban 
development between the early 1840s and the late 1930s. 


This study brings out the-essential characteristics of, and 
the interplay between, the different elements and pro- 
cesses at work in long swings. 

Urban and Regional Studies, 4 $15.00 


THE FORMATION AND STOCKS OF 

TOTAL CAPITAL 

JOHN W. KENDRICK 

Assisted by YVONNE LETHEM and JENNIFER ROWLEY 


In this new book the author builds on his pioneering work 
in productivity to provide for the first time a comprehen- 
sive assembly of estimates of stock of all the types of 
capital, intangible as well as tangible, resulting from in- 
vestments. 

General Series, 100 $15.00 


HOUSEHOLD PRODUCTION AND CONSUMPTION 
NESTOR J. TERLECKYJ, Editor 


The papers in this Conference volume represent advanced 
research in the field of consumption and household be- 
havior in four areas: demographic behavior of the house- 
hold; market and nonmarket aspects of real earnings; 
level of aggregation in consumption analysis; and measure- 
ment and policy issues in consumption analysis. 

Studies in Income and Wealth, 40 $20.00 


COLUMBIA UNIVERSITY PRESS 


Address for orders: 136 South Broadway, Irvington, New York 10533 
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NEW From Princeton University 


EVALUATING THE LABOR MARKET EFFECTS OF SOCIAL PROGRAMS ` 


Edited with an introduction by Orley Ashenfelter, Princeton University and 
James Blum, Congressional Budget Office. 


Empirical and theoretical analyses of the labor market impact of government programs 
to eliminate racial discrimination, stimulate public employment, provide job matching, 
set minimum wages, and provide compensation to victims of Black Lung disease. 
Authors include ©. Ashenfelter, J. Heckman, G. Johnson, D. Mortensen, F. Welch, 
M. Goldstein and R. Smith. 1976. 250 pp. $5.00 (hardback) 


Of Continuing Interest 

ALTERNATIVE MEASURES OF THE DISTRIBUTION OF ECONOMIC WELFARE 

by Michael K. Taussig, Rutgers University. 1973. 89 pp. $3.00 (paperback) 
PUBLIC ASSISTANCE FOR MOTHERS IN AN URBAN LABOR MARKET 

by Daniel H. Saks, Michigan State University. 1975. 103 pp. $3.50 (paperback) 


PUBLIC ASSISTANCE AND WORK EFFORT: THE LABOR SUPPLY OF LOW-INCOME 
FEMALE HEADS OF HOUSEHOLD 


by Robert G. Williams, Project Manager, Denver Income Maintenance Experiment. 
1975. 128 pp. $3.50 (paperback) 


INDUSTRIAL RELATIONS SECTION, PRINCETON UNIVERSITY, P.O. BOX 248, PRINCETON, N.J. 08540 


AMERICAN ECONOMIC ASSOCIATION 
1313 21st Avenue South © Nashville, Tennessee 37212 


APPLICATION FOR MEMBERSHIP — 1976 ANNUAL RATES 


CLASS 1 Regular member with rank of CLASS 3 Regular member with rank of 
assistant professor or lower or annual in- full professor or annual income above 
come of $12,000 or less $25.00 $20,000 $35.00 


CLASS 2 Regular member with rank of CLASS 4 Junior member (registered stu- 
associate professor or annual income of dents; certification must be submitted 
$12,000-$20,000 $30.00 yearly) $12.50 


Members in classes listed above living In a foreign country should Include one of the follaw- 
ing amounts for postage: $2.10/P.U.A.S. countries or $2,50/all other countries and Canada. 


CLASS 5 Family member (second mem- 
bership without publications; two or more Dues payable in U.S. currency only. 
living at same address) $ 5.00 

Name in full 


Address 


City State/County Zip/Post Code 
Endorsed by (AEA member) 


Below for Junior Members Only 
l certify that the person named above is enrolled as a student at____.__ 


Authorized Signature 


(Under the terms of-a resolution passed at the annual meeting of members of the AEA on Dec. 29, 1973, 
$20.00 of the annual membership dues is considered as payment for the AER and JEL; the remainder is con- 
sidered a contribution to exempt functions of the Association.) 
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An Introduction to Economics 


Kalman Goldberg 
Bradley University 


Based on Prof. Goldberg’s own highly 
successful one-semester course, OUR 
CHANGING ECONOMY emphasizes the 
operation of the economy as a system, | 
examining contemporary problems in the 
broader context of the system that gives 
rise to them. Theory is introduced selec- 
tively and purposefully — i.e., only when it 
contributes positively to understanding. 
The text is distinguished by its clear, con- 
crete writing style and its effective use of 
examples and contrasting points of view. 
There are numerous pedagogic aids, plus 
case studies which compel students to 
apply economic analysis to real-world 
problems. The Instructor's Manual features 
true-false and multiple-choice questions, 
many of them pretested and accompanied 
by an item analysis score. 

Paper approx. 500 pages 

December 1975 $9.95 tent. 

Paper approx. 500 pages 

January 1976 $9.95 tent. 


Public 

© 
Microeconomics 
An introduction to 


Government Finance 
Second Edition 


Neil M. Singer 
University of Maryland 


Neil M. Singer’s well-known text analyzes 
and describes governmental economic 
activity involving resource allocation and 
income distribution. It concentrates on the 
theory and experience of public expendi- 
tures and taxation, at the level of individual 
program decisions. Although the structure 
and objectives of the new Second Edition 
remain basically the same as those of the 
first edition, substantial changes in content 
have been made. For example, four new 
chapters have been added to cover fiscal 
federalism, income distribution, tax theory, 
and environmental policy. No chapter has 
been left unchanged, and most have been 
expanded and updated to a major extent. 
Professor Singer has geared the volume of 
material and leval of presentation of 
PUBLIC MICROECONOMICS to the one- 
semester undergraduate course, without 
sacrificing the analytical content of 

public finance. 

Cloth approx.384 pages March 1976 
$12.95 tent. 









Microeconomic Theory 


and Applications 


James V. Koch 
Illinois State University 


This intermediate-level text applies micro- 
economic theory to problem areas typically 
ignored in competitive texts, Prof. Koch 
demonstrates that micro theory can be used 
to analyze a wide variety of problems out- 
side the realm of business; the economics 
of drug law enforcement, intercollegiate 
athletics, faculty salaries, the Club of Rome 
models, school busing, and computer 
pricing are discussed along with more 
conventional micro topics. Each of the 
sixteen chapters is followed by a Theory in 
Action section, which applies the theoret- 
ical tools just covered to a current eco- 
nomic issue. Calculus is used, but only in 
the footnotes; this enables instructors to 
adjust the text’s level of difficulty upward or 
downward, according to their.needs. An 
Instructor’s Manual is available. 

Cloth approx. 384 pages 

December 1975 $12.50 tent. 

Cloth approx. 384 pages 

January 1976 $12.50 tent. 


Prices, Jobs, and 
Growth 


An Introduction to 
Macroeconomics 


Peter H. Lindert 
University of Wisconsin, Madison 


This brief paperback text neatly summarizes 
the current state of macroeconomic know- 
ledge for students in introductory-level 
courses. It covers all the basic macroeco- 
nomic concepts, with special emphasis 

on the causes and cures of modern “‘stag- 
flation.” The interplay of aggregate demand 
and supply is made more accessible by 
making it more analogous to microeco- 
nomic demand and supply. Theory and 
history are well-integrated throughout the 
text. Carefully building on what students 
already know, Professor Lindert moves 
quickly from basic tools to real-world 
applications. In every chapter analysis is 
tied to recent U. S. economic events. Pro- 
fessor Lindert discusses the Monetarists 

in relation to the Keynesians, contrasting 
the viewpoints of two modern exponents of 
these “schools”, Milton Friedman and Paul 
Samuelson. i 

Paper approx. 300 pages 

March 1976 $6.95 tent. 


i 


College Division 7 
L 


ittle 


Brown 


‘and Company 
34 Beacon St. 


Class-tested 
with more than 


10,000 students. 
Over 4 years. 


Dennis Weidenaar and Emanuel Weiler 
(Purdue University) have written a 
unique, pedagogically sound econom- 
ics text: Economics — An Introduction 
to the World Around You. It's actually 
a complete set of course materials con- 
sisting of the text, readings book, 
instructor's manual, and a student 
tutorial package. Although it’s primarily 
designed for the one-term introductory 
course, the text, with supplements, can 
be used in two-term courses. 
Weidenaar and Weiler employ a sys- 
tems approach to show the interrelation 
of universal economic activity. And they 
use an interaction model to maintain 
student cognizance of the total market 
system. Each chapter incorporates 
real-world case studies and short read- 
ings which further reinforce economic 
concepts and theories. l 
The systems approach allows thor- 
ough treatment without excessive 
length. For example, careful attention is 


given to neo-Keynesian and monetarist 
viewpoints, to public finance topics, and 
to international trade transactions as a 
normal part of a mixed-market economy. 
The student tutorial package provides 
additional coverage for 20 major eco- 
nomic concepts via 10 audio cassettes 
and the Student Tutor workbook. 
Other special features include: 
e instructional objectives preceding 
each chapter 
e multiple choice questions with cor- 
rect answers and explanations of 
why other answers are wrong 
e an 8-page appendix of government 
Statistics usually found only in 
libraries. 
- Obviously, Dennis Weidenaar and 
Emanuel Weiler have written a remark- 
able text. One that deserves your 
consideration. So write us for a compli- 
mentary copy of Economics — An Intro- 
duction to the World Around You. 


512 pp., softbound, $9.95 tent. 


PN 
vY 


Social Science & Humanities Division 
ADDISON-WESLEY PUBLISHING COMPANY, INC. 
Reading, Massachusetts 01867 


Ai 


More titles that raise our stock in economics education: 


1, The Soviet-Type Economies: Performance and Evolution, Third Edition 
Robert W. Campbell, Indiana University. 1974/paper/272 pages/$5.50 

2. Economic Issues and Policies: Readings in Introductory Economics, Third Edition 
Edited by John E. Elliott, University of Southern California 
Arthur Grey, University of Washington. 1975/paper/556 pages/$6.95 

3. Economics and the Public Purpose John Kenneth Galbraith, Harvard University 
1974/paper/352 pages/$5.95 

4, Economic Problems of Latin America i 
John M. Hunter, Michigan State University/James W. Foley, University of Miami 
1975/400 pages/$13.95 

5. Domestic Transportation: Practice, Theory and Policy, Third Edition 
Roy J. Sampson, University of Oregon/Martin T. Farris, Arizona State University 
1975/512 pages/$13.50 Instructor's Manual/paper/120 pages 

6. Modern Transportation: Selected Readings, Second Edition 
Edited by Martin T. Farris, Arizona State University 
Paul T. McElhiney, California’State University at Los Angeles 
1973/466 pages/$7.95 

7. Economics: Concepts, Applications, Analysis 
Roy J. Sampson, University of Oregon/Thomas W. Calmus, University of Oregon 
1974/425 pages/$10.95 Instructor's Manual/paper/106 pages 
Study Guide/paper/124 pages/$3.95 

8. Macroeconomics: Theory and Policy 
Anthony S. Campagna, University of Vermont 1974/512 pages/$11.95 

9. Price Theory and Its Uses, Third Edition 
Donald S. Watson, George Washington University 1972/503 pages/$13.50 

10. Price Theory in Action: A Book of Readings, Third Edition 

Donald S. Watson, George Washington University 1973/paper/416 pages/$7.95 


wi For adoption consideration, 
x request examination copies from your Houghton Mifflin regional office. 


Houghton Mifflin Atlanta, GA 30324 Dallas, TX 75235 


Geneva, IL 60134 Hopewell, NJ 08525 Palo Alto, CA 94304 Boston, MA 02107 
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A diverse selection 
of outstanding texts... 


THE ECONOMICS OF POVERTY AND 
DISCRIMINATION, Second Edition 
Bradley R. Schiller, University of Mary- 
land 

A substantial revision of the successful 
first edition, the text includes discussions 
of the most recent public programs and 
proposals. The book is divided into two 
sections: an extended analysis of po- 
tential causes of poverty (including dis- 
crimination), and an evaluation of pub- 
lic policies in the areas of income 
maintenance, full employment, and 
equal opportunity. 

Important additions to the new Sec- 
ond. Edition Include: a comparison of 
“trickle-down” and “dual labor market” 
models of the impact of growth on 
poverty; an overview chapter on alter- 
native casual perspectives; a discus- 
sion of in-kind transfer programs; an 
analysis of sex discrimination: and an 
explicity discussion of human-capital 
models. 

1976 200 pp.; $7.95 


THE ECONOMY 
Bradley R, Schiller, University of Mary- 
land 

An introduction to economics both 
communicates basic economic con- 
cepts and stimulates student interest in 
the real issues and problems of 
economic policy. The text presents a 
clear and lively emphasis on policy 
and issues. Coverage includes a dis- 
cussion of our economic goals, the 
means attainable for achieving them, 


an exploration of the goal conflicts, in- 
stitutional barriers, power configura- 
tions, data limitations, and plain inertia 
which often impedes complete goal 
fulfillment. 

Numerous in-text aids include narra- 
tive summary and questions for discus- 
sion at chapter-ends, and brief ex- 
cerpts from newspapers and 
magazines as outside readings. An 
Instructors Manual with test bank ac- 
companies the text. 

1975 736 pp.; $13.95 


ECONOMIC SCENES: THEORY IN 
TODAY’S WORLD 

Stan Brue and Donald Wentworth, both 
of Pacific Lutheran University 

Presents selected key economic 
concepts and relationships necessary 
for the beginning student to understand 
the functioning and malfunctioning of 
the American economy. The book spot- 
lights both micro and macro economic 
concepts and principles by deriving 
them from human behavior and ac- 
tivities with which the typical student is 
familiar. 

The text helps students understand 
the key elements of economics by 
selecting the core concepts only. 
Chapter formats engage the reader as 
a participant in the process through 
which the key ideas emerge. It also 
aids the instructor by providing the 
base upon which the usual extensive 
and somewhat sophisticated formal 
analysis can be built. 

1976 350 pp.; $7.95 
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...t0 meet your specific course needs. 


MACROECONOMICS: THEORY, EVI- 
DENCE AND POLICY 
Frank C. Wyckoff, Pomona College 

A telatively advanced intermediate 
macroeconomics text that contains a 
comprehensive, evenhanded, and sci- 
entific presentation and analysis of 
Neokeynesian, Neoclassical, and 
Modern Monetarist economics. The 
text’s viewpoint is that national income 
analysis and stabilization policy can 
best be understood when strong com- 
peting views are developed, tested, 
and evaluated simultaneously. 

The book presents a careful, gradual, 
and balanced development from the 
Keynesian cross and the equation of 
exchange to 3 sector Neoclassical and 
Keynesian comparative static 
models—each step done verbally, 
geometrically, and algebraically. 

1976 600 pp., $13.95 


PRICE THEORY AND APPLICATIONS 
J. Hirshleifer, UCLA 

Designed for intermediate micro 
theory, the text displays the power and 
relevance of price theory in addition to 
providing a systematic exposition. Em- 
phasis upon applications helps moti- 
vate and guide students — whether their 
interest is in preparation for business or 
public service careers—in furthering or 
opposing reforms of one economic sys- 
fem, or in Increased understanding of 
economic affairs. All examples and 
applications are drawn from real world 
situations to stress the usefulness of price 
theory. 


Specified “Core Chapters” constitute 
a book-within-the-book for shorter or 
less difficult courses. More difficult ma- 
terial is set aside in special “optional” 
sections. 
1976 512 pp.; $13.95 


THE ECONOMIC PROBLEM, Fourth 
Edition 

Robert L. Heilbroner, New School for 
Social Research, and Lester C. Thurow, 
MT. 

An extensive revision of one of the 
leading texts for introductory 
economics, the Fourth Edition includes 
boxed-off “asides” or data, historic 
fragments, and analytic expositions. 
Retaining its highly readable style, this 
edition contains increased coverage of 
problems and current issues. 

Numerous in-text aids include a 
chapter on basic statistics and 
econometrices, summaries, questions 
and key concepts and words. An ex- 
tremely useful Student Workbook by the 
authors accompanies the text, as well 
as a Teacher's Manual. 

1974 pp.; $12.95 


For further information, write: Robert 
Jordan, Dept. J-398, College Division, 
Prentice-Hall, Englewood Cliffs, NJ 
07632 


PRENTICE-HALL 
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Design TOUP deal 
mMAnEZAPIAII 
CCONOMIES COURSA 


withiWwebDs 


You'll find using Webb allows great flexibility in course de- 
sign — because of his wealth of topics and his treatment of 
standard matters in both introductory and advanced level 
chapters. 

Your students will benefit, too. Webb provides them with a 
mathematical programming framework for studying business 
decisions. To lend specificity to the decision-making process 
he uses the unifying theme of the firm that pursues multiple 
goals while subject to multiple constraints. A review of math- 
ematics in PartI ensures a common mathematics background 
for course participants. 

While emphasizing the microeconomics topics most useful for 
business managers, Webb stimulates student interest with 
special treatment of current environmental and social issues. 


Look into Webb; you'll be glad you did. 

























MANAGERIAL ECONOMICS 
Samuel C. Webb, Wichita State University 
576 pages/January 1976/$11.95 (tentative) 

Solutions Manual 


For adoption consideration, request an,examination copy from your regional 
Houghton Mifflin office. 







Houghton Mifflin 


Atlanta, GA 30824 Dallas, TX 75235 
Geneva, IL60134 Hopewell, NJ 08525 Palo Alto, CA 34304 Boston, MA 02107 
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Economics made meaningful. 
Economics made clear. 


ECONOMIES OF THE WORLD TODAY 
THIRD EDITION 


CLAIR WILCOX; WILLIS D. WEATHERFORD, JR.; HOLLAND HUNTER, 
Haverford College; MORTON S. BARATZ, University of Maryland 


The Third Edition of this brief analytical comparison of the economies of China, 
India, Mexico, the Soviet Union, the European Community, and the United States re- 
flects the major shifts in the world economy in the 1970s and our changing economic 
perceptions and expectations. The most crucial economic issues—the race between 
output growth and population growth, the environmental restraints on output growth, 
and the impact of recent increases in the price of fuels and food, for example—are ` 
discussed in terms of the contrasting responses of these developing and advanced 
economies. l 
This Third Edition draws on the recent work of Hollis Chenery, Irma Adelman and 
Cynthia Taft Morris, Kenneth Boulding, and Robert Heilbroner in providing a view of 
the complexities and dangers of economic development. Country data on 1974 per 
capita GNPs and 1960-1973 growth rates are taken from the 1975 World Bank Atlas. 
New to this edition are chapters on the Common Market—a concise summary of the 
problems and progress to date of the European Community—and a chapter presenting 
Mexico as a representative case of a country achieving moderate developmental 
success in the midst of an ongoing revolution. The concluding chapter on the United 
States stresses price stability and full employment as economic goals, contrasting 
the U.S. record with that of other economies. . 
Paperbound. 180 pages 
Publication: Spring 1976 


MACROECONOMICS 
Theory and Policy 


FRED R. GLAHE, University of Colorado 


A rigorous, systematic, yet mathematically simple presentation of. the theory and 
tools of macroeconomic analysis, this book especially reflects the current controversy 
over monetary theory and its role in policy. The author provides detailed explanations 
of the classic, monetarist, and post-Keynesian theories of monetary supply and de- 
mand and analyzes the relative effectiveness of monetarist policy and fiscal policy. 
339 pages 


UNDERSTANDING MONEY 
EDWARD SHAPIRO, University of Toledo 


This eminently accessible textbook focuses exclusively on those topics central to an 
understanding of the economics of money and banking. In clear nontechnical terms, 
Professor Shapiro considers the questions vital to an analysis of monetary theory and 
policy: how and why the money supply changes, how it is controlled, and how the 
money supply affects economic activity. Professor Shapiro has kept institutional ma- 
terial to an absolute minimum, presenting it only when necessary to an understand- 
ing of larger issues. 

Paperbound. 438 pages 


HARCOURT BRACE JOVANOVICH, INC. 


New York > Chicago - San Francisco + Atlanta 
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ECONOMICS 


Economics, 2nd Edition 
by Lewis C. Solmon 


A Common-Sense Approach 
For Uncommon Circumstances 


In its first edition, Lewis Solmon’s 


Economics was noted for its 
strong, straightforward exposi- 
tion and careful, non-mathemati- 
cal development of concepts. 


The new edition retains those fea- 


tures. It also takes into account 
the changes and unusual circum- 
stances of the last few years. 

- There are new chapters, a new 
organization, and new features. 


Problems chapters have been 
moved forward; incorporated into 
the main body of the text with 
related topics. The macro section 
has been completely revised and 
reorganized. Three entirely new 


chapters cover the inflation-reces- 
sion phenomenon, radical econom- 


ics, and energy economics. For 
flexibility, Solmon includes a 
flow chart suggesting alternative 
chapter sequences. 


To show how the economic prin- 
ciples apply to everyday life, fif- 
teen case-studies are distributed 
throughout the book. Ticket scalp- 
ing, rebates, credit cards, pollution 
— that’s a sampling of the topics. 


As in the first edition, study is 
made easy. Each chapter ends 
with a summary. And special 
appendixes help students under- 
stand graphs, analyze cases, and 
brush up on basic math skills. 
The teaching/learning package 
includes a Study Guide & Work- 
book for the student; an Instruc- 
tor’s Guide, Test Item File, and 
Transparencies for you, the 
professor. 


Lewis C. Solmon’s Economics, 
2nd Edition: A common-sense 
approach that works even better 
when you have to deal with 
uncommon situations. Like now. 


vv 


Special Projects Division 
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TRANSDOC. Quarterly bibliography of European literature on economic. 
political and social aspects of transport science. Sold only by annual sub- 

scription. 20.00 27.20 
LABOUR FORCE STATISTICS. New quarterly supplement to OECD yearbook 
“Labour Force Statistics". Sold only by annual subscription, starting with . 
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What Samuelson knows _ 


Professionals do not reach the zenith of their 
field by resting on their laurels. Neither does a 
tex:book. That's why Paul A. Samuelson’s 
ECONOMICS, now in its Tenth Edition, has con- 
tinued to grow, reflecting the author's continued 
growth. 

Concentrating on the last quarter of the twen- 
tieth century, its problems and their implications, 
the Tenth Edition is filled with new insights on 
energy. Professor Samuelson has personally 
scrutinized the entire book, particularly the material 
on DPEC countries; ecology; shortages; inflation 
and recession; and the Federal Reserve. And the 
maior statistical tables, charts, and textual facts 
were expertly updated by Peter Temin, Economic 
Historian and professor at MIT. 

Samuelson is a respected book because it 
has changed with the times. For example: 

e The emphasis of the microeconomic chapter on 
agriculture has been shifted from farm price sup- 
ports to the new world-wide scare of population 
pressure, possible adverse climatic change, and 
apprehensions that the terms of trade may shift in 
corning decades in favor of lowa and prime farm 
regions and against industrial and developing na- 
tions. 

e The revised chapters on macroeconomics now 
consider the fact that the world-wide recession of 
1973-75, the worst in the post World War li age of 
Keynes, has been primarily characterized by 
“stagflation”, or stagnation with inflation. The 
monetarist debate is also summarized. 

è Part Six's policy formulation grapples with the 
new facts concerning energy scarcity and OPEC 
cartel oil pricing. 

è This edition concentrates on problems concern- 
ing the quality of life, sex and racial discrimination, 
anc comparative economic systems in respect to 
their ideology on equality and incentives. The wor- 
sening Phillips curve and the rate of deteriorating 
nat.onai unemployment in the world’s affluent 
countries are also treated. 


Prices subject to change without notice. 


and does! 


ECONOMICS 
TENTH 


_ EDITION 


Paul A. Samuelson, 


Massachusetts Institute of Technology 
1976, 960 pages, $12.95 (tent.) 


Accompanied by— 
Instructor's Manual 
Test Bank, free to adopters 


STUDY GUIDE TO ACCOMPANY 
SAMUELSON: ECONOMICS, 

Tenth Edition 

Romney Robinson, 1976, 327 pages (tent.), 
$5.50 


ECONOMICS: AN INTRODUCTORY 
PROGRAM FOR USE WITH SAMUELSON, 
Tenth Edition 

Edward Foster, 1973, 380 pages, $4.95 soft 


READINGS IN ECONOMICS, 
Seventh Edition 
Edited by Paul A. Samuelson, 1973, 384 pages, 


$7.95c; soft cover, $5.95 
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Two Paperbound Revisions 
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analysis & policy a MICROECONOMICS. 
analysis & policy 


Received overwhelmingly in the first editions, these two poks, combine once 


again to create a readable, teachable, and learnable took for the first course in 
economics. They may be used sequentially to provide basi¢.text material or indi- 
vidually for appropriate courses. Smoothly and logically organized, there are no 
detours or rough edges. Emphasis is on the use of economic reasoning in analyz- 
ing policy issues. Half of the material deals with “real world” problems. 


Each chapter is short, allowing time to assign more chaptérs in the text or more 
supplementary material. There is an absence of “cutenesS, "talking down to stu- - 
dents, tossing in fashionable words as window dressing without making real use . 
of them. Unnecessary graphs and equations have been removed. Chapters begin 
with introductory material designed to provide the student with guidelines to 
chapter content. A new “THINK ABOUT THIS” section at the ‘end of each chapter 
poses a relevant Key problem for student discussion. R 


Each volume has a Workbook and Study Guide by Richard Porter and Dennis 
Starleaf, a Set of Achievement’ Tests by Bruce L. Reynolds, Union College, and . 
an Instructor's Manual. 
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a Ae request; please indicate course title and text presenti rused. 
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Stabilization Policy in Open Pontis 
with Endogenous Politicians 


By Assar LINDBECK* 


Stabilization policy has since Keynes 
been based on two main premises: that 
macroeconomic fluctuations are largely a 
result of instability in market behavior; 
and that national aggregate demand man- 
agement, possibly combined with some 
restraints in wage bargaining, is the basic 
means of overcoming these fluctuations. 

In this lecture, the emphasis will be 


somewhat different both in describing. 


the mechanisms of macroeconomic fluc- 
tuations and in designing policies to re- 
duce them. Specifically, macroeconomic 
fluctuations will be seen in the context of 
a complicated interaction between market 
forces and government behavior, i.e., as 


an interplay between the economic and. 


the political systems. Moreover, when 
discussing market forces, the emphasis 
will be on international rather than: na- 
tional forces. 

With respect to policy prescriptions, I 
will’ argue that aggregate demand man- 


agement, though important, is insufficient 


for a successful stabilization policy. Par- 
ticularly in distinctly open economies with 
rather high levels of capacity utilization, 
there are at least four additional, potenti- 
ally important types of national stabiliza- 


tion policy: (1) policies designed to influ- ` 


ence relative prices; (2) market-improv- 
ing and mobility-increasing policies; (3) 


* Professor of International Economics and Director 
of the Institute for International Economic Studies, 
- University of Stockholm. I am indebted to Franco 


= , Modigliani and to my colleagues at the Institute for 


valuable comments to earlier drafts. 


supply management; and (4) selective 
demand management. 

Several of these policies would, if im- 
plemented, result in some redesign of the 
structure of the economic system. Be- 
yond this, however, as government actions 
often contribute to macroeconomic fluc- 
tuations, rather than dampening them, 


-some redesign of the national and inter- 


national political system too ‘is crucial 
for an improvement of macroeconomic 
stability. 

The exposition will be organized around 
three basic, highly interrelated problems 
of national stabilization policy: (I) the 
complications related to the international 
influences on the domestic eccnomy—i.e. 
“the open economy problem”; (II) the 
limitations of aggregate demand manage- 
ment; and (IIT) the tensions between, on 
the one hand, the political process and, on 
the other hand, the requirements of a suc- 


` cessful stabilization policy. 


I shall begin with a technical economic 
analysis of the first two issues—the open 
economy problem and the limitations of 
aggregate demand management. In the last 
part of the lecture, the problems of the 
economic system will be explicitly related 
to the functioning of the political system, 
and hence stabilization policy be analyzed 
in the context of the interrelationship be- 
tween the two systems. 


I. The Open Economy Problem 


It is useful to approach the problem 
about international influences ky way of a 
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model of an extremely open economy and 
thereafter to investigate how the condi- 
tions for stabilization policy will change 
when the degree of openness is gradually 
reduced. In particular, I want to show 
how the relative roles of, on the one hand, 
aggregate demand management and, on 
the other hand, policies designed to influ- 
ence relative prices depend on the type 
and degree of openness of the national 
economy. At. the same time, the analysis 
brings out how the relative efficacy of 
monetary and fiscal policy depends on the 
openness of the economy. 


A. An Ulira-Open Economy 


Thus, let us start with a mythological 
“ultra-open” economy model, where (1) 
all “goods”—commodities, labor and fi- 
nancial assets—are tradables, and (2) 
domestic and foreign goods are perfect 
substitutes, Assuming, to begin with, that 
exchange rates are fixed and that all goods 
move freely, domestic prices (excluding 
indirect taxes and subsidies) of commodi- 
ties, labor, and financial assets. are deter- 
mined by supply and demand on world 
markets rather than on national markets. 
Let us further assume that the country 
and its firms are so small relative to the 
outside world that world market prices 
for all goods are independent of the eco- 
nomic actions of the country itself—the 
celebrated “small country assumption.” 

It follows immediately from these as- 
sumptions that the room for national sta- 
bilization policy is extremely limited in 
such an economy. Domestic unemploy- 
ment policy is clearly impossible for the 
national government, as the labor market 
is international rather than national. Thus, 
aggregate demand management is point- 
less. However, the commodity price level 
can be influenced by the exchange rate, 
as well as by tariffs and indirect taxes or 
subsidies on foreign trade. That is basi- 
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cally all that national stabilization policy 
can do in this model.* 


B. Four Steps Towards the Real Worid 


This caricature of open economies is 
perhaps a useful approximation for geo- 
graphical regions within some countries. 
Let us, however, move somewhat closer 
to the national economies of the real 
world. Four steps will be taken in this 
direction, each one reducing the degree 
of “openness” of the domestic economy. 

The first step is to drop the assumption 
that the labor supplies in various coun- 
tries are perfect substitutes for each other 
and perfectly mobile; the labor supply 
curve that confronts the domestic produc- 
tion sector is then upward sloping rather 
than horizontal. We may now talk about 
a domestic labor market, though con- 
nected with foreign markets. The main im- 
plication for economic policy, as cem- 
pared to the previous model, is that vari- 
ations in the exchange rate, tariffs, and 
indirect taxes or subsidies on foreign 
trade and production may now be used to 
influence the domestic unemployment level 
and not just the price level. However, a 
condition is that the money wage rate does 
not ‘adjust completely to these policy 
changes, within the period under consid- 
eration, so as to restore the initial real 
wage rate that confronts firms: Some 
stickiness of wages in the model is both a 
reason for unemployment and a pre- 
requisite for influencing output and un- 
employment by way of exchange rate 
policy and indirect taxes or subsidies on 
trade or domestic production. The govern- 
ment can, of course, also reduce unem- 
ployment and increase domestic output by 


* Whereas unemployment cannot be influenced, the 
level of employment and output in the domestic pro- 
duction sector may be affected by way of indirect 
taxes (or tariffs) and subsidies on foreign trade and 
domestic production. 


VOL, 66 NO. 2 


employing labor directly and producing 
output itself. 

However, aggregate demand manage- 
ment in the commodity and asset markets 
is still useless. All variations in domestic 
commodity demand, at a given price level 
fully “spill over” into the trade account 
of the balance of payments without any 
effects on prices or on domestic produc- 
tion and employment. Similarly, all varia- 
tions in asset demand by the authorities, 
i.e., open market operations, fully spill 
over into the capital account of the bal- 
ance of payments without any effects on 
interest rates or on domestic private hold- 
ings of financial assets and money. 

To summarize, in this second model 
stabilization policy has to rely entirely, 
except for direct government employment 
of labor, on policy measures that change 
relative prices, more specifically the real 
wage rate that confronts firms. In other 
words, while in this model monetary policy 
(except exchange rate changes) is useless 
for domestic policy purposes, there are 
several types of fiscal policy measures 
that are potentially useful for influencing 
the domestic unemployment level (and 
output): indirect taxes or subsidies on 
trade and production, as well as direct 
government demand for labor. 

The second step toward the real world 
is to drop the assumption that domestic 
and foreign tradable commodities are per- 
fect substitutes, which means that total 
demand (domestic plus foreign) for 
domestic output can now be represented 
by a downward sloping aggregate demand 
curve rather than by a horizontal price 
line. (The implications are rather similar 
to dropping the small country assumption 
for the commodity market.) As a conse- 
quence, domestic aggregate demand man- 
agement, by way of conventional fiscal 
policy, now becomes a useful tool for influ- 
encing domestic output and unemploy- 
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ment—in addition to policy measures that 
change relative prices. Moreover, if not 
only wages but also prices are sticky 
downward, as they are in the real world, 
ordinary Keynesian-type “demand fail- 
ures” with unemployment disequilibrium 
may take place, which increases the scope 
for aggregate demand management even 
further. 

If, as a third step, nontradable com- 
modities are introduced in the model, the 
national autonomy of demand manage- 
ment by way of fiscal policy is further in- 
creased—for domestic unemployment as 
well as the general price level—since there 
is no foreign component at all in the de- 
mand function in this market. 

Monetary policy is, of course, still use- 
less as a tool of demand management for 
domestic purposes, so long as we stick to 
the assumption that all financial assets 
are tradables and that foreign and domes- 
tic assets are perfect substitutes (at fixed 
exchange rates). If this doubtful assump- 
tion (which seems to have been taken as a 
realistic description of the real model by 
many theoretical model-builders) is re- 
moved, as a fourth step towards the real 
world, monetary policy too will be useful 
as a tool of demand management. More 
generally, open market operations will be 
more effective in influencing the domestic 
economy the less the substitutability be- 
tween domestic and foreign financial assets 
is, as compared to the substitutability be- 
tween domestic financial assets and money. 
The reason is that the lower the former 
substitutability, the smaller the fraction 
of open market operations that will “leak” 
abroad, thereby offsetting the effects on 
domestic money and credit markets of 
open market operations. In the real world, 
both specific institutional conditions in 
the credit market and the use of noncon- 
ventional monetary and fiscal policy in- 
struments, mainly tools that create wedges 
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between the rate of return of foreign and 
domestic assets, can significantly increase 
the national autonomy of stabilization 
policy even in otherwise rather open 
economies. 


C. The Relative Openness of Markets 


What has been said so far illustrates the 
fact that the less open the economy and 
the less flexible domestic wages and prices, 
the more useful aggregate demand manag- 
ment will be as a complement to policy 
measures that change relative prices (such 
as exchange rates and indirect taxes or 
subsidies). The discussion has also under- 
lined that the relative openness of differ- 
ent markets—for labor, commodities and 
credit—is crucial for the efficacy of vari- 
ous policy tools. The relative openness 
of the labor and commodity markets has 
some additional implications with respect 
to the performance of stabilization policy. 
For instance, the rather realistic assump- 
tion that the commodity market is more 
open than the labor market yields some 
important conclusions. 

First, international inflation would then 
be expected to be transmitted among na- 
tions largely by way of a “direct price 
influence” on tradables and possibly also 
an indirect price influence on nontradables 
via wage formation. The more important 
this direct and indirect “price link” is, the 
less important the multiplier effects and 
the monetary effects via the balance of 
payments should be. This conclusion rests, 
of course, on the assumption that prices 
for domestic tradables are primarily deter- 
mined in the world market rather than by 
domestic economic activity and hence 
domestic demand and supply conditions. 
The inference, in fact, is consistent with 
the observed tendency in recent years for 
inflation also to be transmitted interna- 
tionally to countries with considerable 
domestic slack (due, for instance, to re- 
strictive domestic demand management). 
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It is also consistent with the experience 
in macroeconometric model building that 
it has been difficult in many countries to 
identify the excess demand situation in the 
domestic commodity market as an impor- 
tant factor behind the rate of domestic 
price change. Thus, the apparent limited 
sensitivity of domestic prices to domestic 
demand conditions may not be a result 
only of rigidly “administered prices”; the 
geographical market domain may partly 
be misspecified in the models. 

Secondly, the real wage rate and there- 
fore also the rate of return on physical 
assets in the tradable sector, as well as 
the relative price between tradables and 
nontradables, can easily become “out of 
line” in economies where the commodity 
market is highly open relative to the labor 
market. The reason is that whereas the 
price level for tradables is determined pri- 
marily in the world market, nominal wage 
rates are directly determined by domestic 
circumstances, such as by excess demand 
in the national labor market, by domestic 
price expectations, and by specific national 
circumstances for wage bargaining, which 
are often in fact related to the national 
political situation. 

Thus, an “improper” real wage rate, 
with a concurrent low profitability level, 
can be expected to be a more frequent rea- 
son for unemployment, low investment 
incentives, and a current account deficit 
in economies where the commodity market 
is open relative to the labor market than 
in economies where the degree of openness 
is about the same in both markets. This 
means that policies designed to influence 
the real wage rate will be more important 
for investment, employment, and the cur- 
rent account, the more open the com- 
modity market is relative to the labor 
market. As an empirical generalization, 
I think it is safe to say that stabilization 
policy has suffered considerably in many 
countries from a neglect of relative prices 
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—such as the real wage rate, the relative 
price between tradables and nontradables, 
and in particular profitability—as com- 
pared to aggregate demand. The United 
Kingdom is an obvious example. 

This means that whereas for a closed 
economy any point on the long-run Phil- 
lips curve may be regarded as an equili- 
brium point, there is in principle only one 
equilibrium point on the long-run Phillips 
curve for an open economy in the sense 
that only one point is consistent with both 
constant inflation and an unchanged posi- 
tion for the current account of the balance 
of payments (normally at the point where 
domestic and foreign cost increases are 
equal). With floating exchange rates, any 
point on the long-run Phillips curve can in 
principle be chosen, just as in a closed 
economy. 

A third inference from this analysis is 
that it does not make much sense for small 
countries to fight inflation by cutting back 
domestic aggregate demand (rather than 
revaluing) if inflation is brought about 
by international price changes. In this spe- 
cific sense, the government in a small 
country can often tie aggregate demand 
management to unemployment and cur- 
rent accounts targets, rather than to the 
price target. This was, in fact, what most 
small countries did in the 1974-75 stag- 
flation period, when they let the large 
countries alone fight world inflation by 
way of demand-reducing polices and dras- 
tically lower capacity utilization. Most 
small countries could, and did, take “free 
rides” on the anti-inflationary policies of 
the big countries—as long as the govern- 
ments in the small countries were willing 
to accept a deterioration in the current 
account of the balance of payments. Per- 
haps it should be added that having taken 
advantage of the free ride, the small coun- 
tries could then boast how much more 
successful they were than the large coun- 
tries in sustaining high employment! 
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Let us also combine the earlier assump- 
tion about a basic difference in price for- 
mation behavior between commodities and 
labor, and between tradables and non- 
tradables, with an assumption about a 
difference in the rate of productivity in- 
crease between these two commodity sec- 
tors. Let us also add an accommodating 
economic policy on the demand side. It is 
then possible to derive rather strong 
theorems about antiinflationary policies in 
an individual country. 

First of all, recommendations in incomes 
policy discussions have usually bzen based 
on the assumption that price stability can 
be achieved by restricting the rate of nom- 
inal wage increase for the economy as a 
whole to the average rate of productivity 
increase for the economy. This recom- 
mendation has to be strongly modified in 
an open two-sector model of the type dis- 
cussed here if the rate of productivity in- 
crease is smaller in the nontradable than 
in the tradable sector, and if wages tend 
to develop in a parallel fashion in the two 
sectors. For prices of nontradakles would 
then rise in spite of a proportional devel- 
opment of wage rates and productivity for 
the economy as a whole, and there is no 
reason why prices would fall in the trad- 
able sector, to “compensate” for the price 
rise for nontradables, in a fixed exchange 
rate regime. The conclusion is, of course, 
that continuous revaluations are necessary 
for stability of the general price level, even 
if world market prices for tradables are 
constant and the rate of wage increase in 
both sectors is equal to the increase in pro- 
ductivity for the economy as a whole. 

Secondly, another widely heerd recom- 
mendation for fighting inflatior. has been 
to step up the rate of productivity growth, 
particularly in manufacturing, for instance 
by way of harder work, higher investment, 
and more rapid improvements in tech- 
nology. However, a faster rate of produc- 
tivity increase for tradables would, in an 
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open two-sector model of the type dis- 
cussed here, tend to increase the rate of 
inflation as long as the exchange rate is 
fixed. The reason is that the “room” for 
wage increase (at constant profit margins) 
in the tradable sector would then go up, 
generating a more rapid wage increase. 
When these wage increases are spread to 
the nontradable sector, the rate of price 
increase there will go up without any “cor- 
responding” fall in the rate of price in- 
crease in the tradable sector, where prices 
are tied to the world market. By contrast, 
a faster rate of productivity increase for 
nontradables, such as for many services, 
would clearly help reduce inflation. 

In fact, in the extreme case where (1) 
prices for tradables are “parametrically” 
determined by the outside world, (2) 
profit margins are constant, both in the 
tradable and the nontradable sector, and 
(3) a “cost-accommodating” policy is pur- 
sued on the demand side, the average price 
level would increase by the sum of the 
rate of the exogenous price increase for 
tradables and the difference in the rate of 
productivity increase between the two sec- 
tors, the latter variables being weighted 
by the share of nontradables in the over- 
all price index.’ A model of this kind corre- 


? Make the following notations: 
Pu=rate of price change for domestic tradables 
on world market; 


pr and py=ditto for tradables and nontradables, re- 
spectively, on domestic market; 


e=rate of change of exchange rate; 


wr and wy=rate of wage change in tradable and non- 
tradable sector, respectively; 


gr and gv=rate of productivity increase in tradable 
and nontradable sector, respectively; 


a=weight in price index for tradables. 
The basic assumptions of the model then are: 
dr=pote, wre potetgr= tn; 
py = WN — gn = bo tet gr — gn. 


The inference for the rate of change of the price level is: 


b = a-pr+ (lL — apy 
= a(dy + e) + A — a) (do +e + or — qv) 
= (fu + e) + (1 — @) gr — gy). 
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sponds to what in the international litera- 
ture has been called “The Scandinavian 
model of inflation” (Aukrust; Edgren- 
Faxén-Odhner ). Of course, countries tend- 
ing to inflate more rapidly than this can 
do so by devaluing from time to time, and 
countries tending to inflate less can do so 
by concurrent revaluations. 


D. Flexible Exchange Rates 


The last points illustrate the usefulness 
in macroanalysis of a disaggregation be- 
tween tradables and nontradables and of 
looking at the relative price between these. 
The analysis also illustrates the well-known 
fact that exchange rate flexibility, either 
through discretionary changes or freely 
floating rates, is a necessary condition for 
a reasonably independent national price 
trend. It is also clear that exchange rate 
flexibility can partly shield the economy 
from volume fluctuations on world mark- 
ets by appreciations in world booms and 
depreciations in world recessions—oc- 
casionally an example of a “beggar-thy- 
neighbor policy.” 

However, the degree to which this 
shielding from international price and vol- 
ume fluctuations takes place depends both 
on the type of international disturbance 
and on the monetary and fiscal policy pur- 
sued in the country in question. For in- 
stance, the economy may be shielded 
rather well from proportional increases in 
world prices for all tradables by way of 
an appreciation of the exchange rate in 
proportion to the international price in- 
crease. On the other hand, it is well known 
that different rates of price change for 
different products (including terms-of- 
trade changes) are less effectively handled 
by exchange rate changes, since stability 
of the general price level then requires 





Thus, the domestic price index will rise by the full value 
of u and e, and by the weighted difference between qr 
and qN. 
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reductions in prices for some commodities 
to compensate for price increases for 
others, and this may be difficult to achieve 
in a world with limited price flexibility 
downwards. 

In addition, in a floating rate system, 
isolated import price increases may easily 
lead to market-induced depreciations, 
which tend to accentuate the inflationary 
price influence from abroad—as in Japan 
and the United Kingdom after the oil 
price increase. Moreover, both theoretical 
considerations and empirical evidence sug- 
gest that it is portfolio shijts that, in the 
short run, dominate exchange rate devel- 
opments in a floating exchange rate regime 
(and reserve movements in fixed rate 
systems). (See, for instance, P. J. K. 
Kouri.) Thus in a regime of floating rates, 
shifts in portfolios by foreign and domes- 
tic asset holders may create considerable 
disturbances of the domestic price level, 
as well as of profitability and the alloca- 
tion of resources, via induced changes in 
exchange rates, particularly if price in- 
creases are (partly or wholly) irreversible. 

Basically, much of this simply illu- 
strates the Jan Timbergen rule of eco- 
nomic policy, according to which two 
targets cannot as a rule be achieved with 
one policy instrument. In general, we 
should not expect a given exchange rate 
change to bring bout the desired develop- 
ment of both the balance of payments and 
the price trend, if other policy instruments 
are not adjusted accordingly. More speci- 
fically, if money wages react strongly and 
rapidly to exchange rate changes brought 
about either by official interventions or by 
portfolio shifts, it is the domestic price 
level, rather than the balance of pay- 
ments, that is affected by the change in the 
exchange rate. If, by contrast, money 
wages do zot respond much to exchange 
rate changes, these will influence the bal- 
ance of payments rather than the price 
level. In general, the more efficient ex- 
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change rate changes are in inflnencing the 
balance of payments, the less efficient they 
are in influencing the price trend, and vice 
versa. Thus, what will actually happen in 
a specific situation to the price level and 
the balance of payments after a change 
in the exchange rate depends both on the 
system of wage formation and on the de- 
mand management policy that is actually 
pursued, including the monetary policy. 


II. Limitation of 
Aggregate Demand Management 


A main conclusion of the previous an- 
alysis was that a successful stabilization 
policy in open economies cannot rely only 
on aggregate demand management; rela- 
tive prices between tradables, nontrad- 
ables, and labor are also highly relevant. 
The case for a heavy reliance on policy 
measures that change relative prices can 
be put even stronger if three additional 
limitations of aggregate demand man- 
agement are emphasized: (1) the impor- 
tance of substitutions between periods for 
stabilization policy; (2) problems con- 
nected with the heterogeneity of the com- 
modity and labor markets; and (3) diffi- 
culties related to competing claims of 
various organized groups in society. Let us 
look at these three aspects in turn—still 
neglecting the complications for stabiliza- 
tion policy that are embedded in the poli- 
tical system. 


A. Substitutions between Periods 


Since a main purpose of stabilization 
policy is to change the timing of spending, 
policy tools that create substitution ef- 
fects between periods via changes in rela- 
tive prices between periods are particu- 
larly useful. It is from this point of view 
that interest rate changes have always 
been regarded as appropriate for stabiliza- 
tion policy, the interest rate being a 
relative price between variables in dif- 
ferent periods. However, similar ef- 
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fects can be obtained by temporary 
changes in indirect taxes or subsidies on 
spending and/or production—of consump- 
tion as well as investment. Some European 
countries have, in fact, experimented with 
such measures—with some success.’ In- 
direct taxes and subsidies of this type also 
have the advantage of “striking directly” 
on what we want to affect—the flow of 
spending on investment or consumption— 
rather than, like interest rate changes, on 
the market value of the stock of earlier 
issued financial assets. Furthermore, in- 
direct taxes and subsidies can be used 
also when the external constraint limits 
the use of interest rate policy. 

While changes in direct taxes on house- 
holds that are expected to be temporary 
may have very small effects on spending, 
due to the fact that consumption in one 
period is a function of the path of past 
and expected future income, temporary in- 
direct taxes can overcome this deficiency 
by creating substitution effects between 
periods (Lindbeck 1963, Chaps. IV and 
V). To achieve similarly strong short-term 
effects by way of temporary changes in 
direct taxes or transfers, very large doses 
may be necessary. 

If stabilization policy in major coun- 
tries during the 1974-75 recession had re- 
lied more on temporary reductions of in- 
direct taxes or temporary increases in 
subsidies on consumption as well as in- 
vestment, stabilization policy would prob- 
ably have been much more successful in 
stimulating the economies without accel- 
erating inflation—assuming that this really 
was what the governments wanted. In 
fact, reductions in indirect commodity 
taxes or increases in indirect subsidies 
seem ideally suited in situations of ‘‘stag- 
flation,” as such measures both limit in- 


? Norway, Sweden and West Germany are examples. 
For an account of the Swedish experience, see Lind- 
beck 1974, 
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flation (of market prices) and reduce un- 
employment. 


B. Heterogeneity of Commodity 
and Labor Markets 


Another obvious weakness of “pure” 
aggregate demand management is that ex- 
cess demand in the commodity and labor 
markets is often very unevenly distributed 
between various submarkets. A policy that 
tries to realize full employment by way of 
aggregate demand management only is 
therefore likely to run into bottlenecks 
and higher inflation long before “full” 
capacity utilization is reached for the 
weakest sectors of the economy. , 

If we are not satisfied either with a 
rather low average level of capacity 
utilization or with the rate of inflation, in 
fact possibly an accelerating one, that fol- 
lows from an economy with excess demand 
in many submarkets, there seem to be at 
least three alternative strategies—still 
neglecting the mutual interaction between 
the economic and the political systems. 

One strategy is increased factor mobil- 
ity of labor as well as capital. In the case 
of labor, this would mean greater flexibil- 
ity of relative wages and cheaper and bet- 
ter organized systems for labor exchange 
and retraining and other labor-mobility- 
increasing features. I will not dwell on 
this well-known and rather generally 
accepted point. 

A second strategy would be “supply 
management” as a complement to demand 
management. The basic idea would be to 
stimulate capacity increases in sectors that 
are likely to be bottlenecks in the next 
boom. This point is relevant at least for 
some nontradables, perhaps mainly for 
the public infrastructure and sectors where 
the government controls prices and/or 
output. In many cases, simply a removal 
of government regulations, which often 
distort relative prices and create bottle- 
necks, may be the most efficient type of 
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supply management. A slightly more inter- 
ventionist version of supply management 
would be to try to “flatten out” the short- 
run supply curves for goods and services 
by subsidies for the employment of high- 
cost labor (such as employees with poor 
training or with various handicaps)—and 
perhaps also to give temporary subsidies 
to the new hiring of labor in general, in 
particular during a recession. The idea is, 
of course, to limit the size of the increase 
in market prices—via a devaluation or in- 
creased domestic aggregate demand—that 


is necessary to induce increased output 


and employment. (See Rehn.) 

A third strategy would be “selective 
demand management” in order to adjust 
the composition of demand to the com- 
position of productive capacity between 
sectors and regions. The idea is, again, to 
avoid bottlenecks, largely by a conscious 
manipulation of relative prices, when 
higher capacity utilization is approached. 

In general, we could perhaps say that 
in the same way as rigidities of the aver- 
age wage and price levels create a need 
for aggregate demand management, rigidi- 
ties in relative wages and prices make a 
case for mobility-promoting policies, and 
selective supply and demand management. 
As criteria for the “composition” of such 
short-run selective demand and supply 
management could perhaps be used the 
distribution between sectors and regions 
of vacancies, unused capacity, inventories, 
unfilled orders, delivery times, etc. 

A more specific argument for such poli- 
cies is that macroeconomic disturbances 
may occur at different points in the macro- 
economic system and that it may be bet- 
ter to counteract these disturbances where 
they take place, rather than to try by way 
of broadly based demand policies to pre- 
vent them from influencing macroeconomic 
target variables (Lindbeck, 1963, pp. 
151-73). 

Policies of these types have to be classi- 
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fied under the nowadays rather dirty word 
“fine tuning.” However, it is important to 
stress that there are at least two different 
kinds of “fine tuning.” 

One type is that the government tries 
continuously to keep aggregate demand 
very close to the capacity ceiling of the 
economy, which tends to create a situation 
with excess demand (“bottlenecks”) in 
many sectors simultaneously with excess 
supply (“slack”) in others. It was this 
type of fine tuning that ran into severe 
problems during the late 1930’s and early 
1970's. 

A different type of fine tuning, which 
has been discussed here, is to be very 
“modest” with expansions of aggregate 
demand after a rather high, but not quite 
“full” level of capacity utilization has 
already been reached, and instead try to 
achieve full employment by way of factor 
mobility policies and selective demand and 
supply management. This type of “selec- 
tive fine tuning” is, in fact, quite consis- 
tent with the theory of “the natural rate 
of unemployment,” as the policy implica- 
tion of that theory is that attempts to re- 
move unemployment, below a certain level, 
by way of increased aggregate demand, is 
self-defeating. It is, of course, an open 
question, in practice, whether full employ- 
ment policies by way of selective fine tun- 
ing could have avoided the acceleration 
of inflation in the world that followed the 
continuously higher average level of ca- 
pacity utilization in the Western world 
from the mid-1950’s to the late 1960’s and 
early 1970's. 


C. Competing Claims 


Another macroeconomic aspect of rela- 
tive prices is that organized groups in 
our present day economies—labor unions, 
farmers’ organizations, employers’ organ- 
izations, large corporations, and public 
authorities—try to use their market 
power to change relative prices in their 
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favor in the struggle for income shares and 
relative factor returns. It is well known 
that aggregate demand management may 
not eliminate inflation due to such com- 
peting claims, unless the policy is ex- 
tremely restrictive and unemployment- 
creating. 

In cases like these, inflation should not 
be regarded as an “effect” of a change in 
some specific variables—such as “exogen- 
ous” spending, open market operations, 
or the quantity of money—but rather as 
a common process of adjustment of the 
economy to various types of inconsistent 
claims, with some groups being disap- 
pointed at every point of time. The process 
presupposes, of course, a “cost-accommo- 
dating” demand management policy in- 
cluding an accommodating supply of 
money and credit. 

A specific and increasingly important 
aspect of the struggle for income shares 
is the inconsistency of claims by the pub- 
lic and private sector. For instance, it has 
been noted in many countries that labor 
unions often ask for “compensation”—in 
the form of wage increases—to offset tax 
increases designed to finance increased 
public spending. This means that attempts 
by the authorities to fight demand infla- 
tion are likely to result in cost-push infla- 
tion instead. What makes this conflict 
ironic is that the labor unions which try 
to compensate themselves for tax in- 
creases are often the very same pressure 
groups that lobby for the increased gov- 
ernment spending that has made the tax 
increases necessary. 

If this type of compensation mechan- 
ism operates also for automatic tax in- 
creases, i.e., when tax revenues increase 
at given tax rates due to higher national 
income, the theory of automatic stabilizers 
on the demand side has to be reformulated 
to allow for the destabilizing effects on the 
cost side. When wage demands are based 
on such ambitions to protect after-tax real 
income, quite explosive wage-price spirals 
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may be created in countries with highly 
progressive tax systems—if aggregate de- 
mand management is “permissive” in 
order to prevent unemployment. The basic 
reason for these problems seems to be the 
same as why deteriorations in the terms 
of trade may create domestic wage-price 
spirals of ‘“cost-push type”: real income 
resistance of income earners. Thus, con- 
flicts about relative incomes and wages are 
not the only reason for spirals of this 
type; concern and disappointment about 
real disposable incomes may also generate 
such spirals. 

If the progressiveness of the tax system 
is very high, it is easy to show that the 
only chance for employees to obtain in- 
creases in their real disposable wages may 
be to accept reductions in nominal wages 
and hence “cheat” the government on real 
disposable income by “exploiting” the 
progressiveness of the tax system “in the 
reverse direction,” and as a consequence 
lowering the public share of national in- 
come (Calmfors-Lundberg, pp. 122-29; 
Lindbeck 1974). However, this is certainly 
very difficult to bring about in practice, 
as it presupposes both collusion between 
most groups of income-earners, and down- 
ward price flexibility. 

The main conclusion of these consider- 
ations is probably that botk widespread 
dissatisfaction concerning the distribution 
of income and a rapid expansion of the 
public sector, in particular in the context 
of an extremely progressive tax system, 
in reality are difficult to reconcile with 
reasonably stable prices. This is hardly 
a comfortable conclusion. 


II. The Political System: 
Endogenous Politicians 


The previous analysis has been some- 
what “non-Keynesian” in its emphasis on 
relative prices and profitability and not 
just (or mainly) on aggregate demand. 
However, the analysis has been in line 
with conventional Keynesian philosophy 
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in the sense that it has been based on the 
view that we live in an unstable market 
system, which could and should be stabil- 
ized by conscious economic policies of na- 
tiorial governments. Such recommenda- 
tions, however, neglect instabilities and 
imperfections in the political-administra- 
tive system. This is clearly a nonsymme- 
trical treatment of conceivable deficiencies 
in the market system and in the political- 
administrative system. 

This does not mean that we have to 
swing to the other extreme, and assume, 
like the Chicago school, that the world is 
just the other way around: that we live 
in a highly stable market system which 
from time to time is upset by destabilizing 
actions taken by governments. Instead, I 
think that the most reasonable approach, 
at the present state of knowledge, is to 
‘assume that there are instabilities and 
imperfections in both the market system 
and the political-administrative system, 
and that these interact in a complex way. 
It is obvious that macroeconomic fluctua- 
tions today are so intimately connected 
with government policies that realistic ex- 
planations and forecasts of macroeconomic 
fluctuations require that government be- 
havior be analyzed as an integral part of 
the fluctuations. For instance, it seems 
that the differences between various short- 
term economic forecasts today depend less 
on divergent views on the functioning of 
the private sector than on different as- 
sumptions about the future economic pol- 
icy. An important aspect of such assump- 
tions is various hypotheses as to how 
governments most likely will react to fu- 
ture economic events. This means that it 
is useful to treat the government as an 
endogenous rather than an exogenous vari- 
able in the macroeconomic system. 


A, Political Behavior Functions 


Granting the need to “endogenize” poli- 
ticians, it is obvious that this can be 
achieved in several alternative ways. One 
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approach to the positive theory of political 
behavior is to assume that pcliticians are 
well informed and idealistic “guardians 
of the general good” (as defined, perhaps, 
by the ideology of the government). This 
would mean that the normative behavior 
functions derived from the welfare theory 
of economic policy—as developed by 
Tinbergen, James E. Meade and others— 
would be interpreted also as positive be- 
havior functions of politicians. 

An alternative approach ta the theory 
of political behavior is to take the opposite 
position and assume, like Anthony Downs, 
that politicians are concerned with their 
own welfare, obtained by seizing and stay- 
ing in power, rather than with the welfare 
of society as a whole. More specifically, 
a politician in a democracy is then, to 
quote Downs, regarded as “en entrepre- 
neur selling policies for votes instead of 
products for money” (Downs, p. 137). 
Analytically, behavior functions for poli- 
ticians could then be derived by replac- 
ing an “idealistic” preference function of 
politicians à la Tinbergen-Meade with a 
vote-getting function, which is maximized 
subject to the constraints defined by the 
trade-off possibilities between the various 
vote-creating variables. 

A more “eclectic,” and I think more 
realistic, approach would be to combine 
the idealistic and the popularity ap- 
proaches, with the relative weights be- 
tween the idealistic variables and the pop- 
ularity variable changing systematically 
over time during the course of an election 
period—the popularity variable gaining 
weight relative to the idealistic variables 
when an election day is approached, which 
would mean that the Downs theory would 
be approached when the election comes 
closer. In an explicitly intertemporal 
model we could, with some exaggeration, 
say that as the time to the election ap- 
proaches zero, the discount rate for the 
future economic variables goes to infinity. 
Every government wants, of course, to be- 
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lieve that this type of behavior coincides 
with what is “the general good for society 
as a whole” in the long run. 

On the basis of this eclectic approach to 
the theory of economic policy behavior, 
three sets of relations have to be speci- 
fied: (1) the properties of the asserted 
target-preference function of the govern- 
ment, i.e., a specification of both the ideal- 
istic and the popularity variables in the 
function, and their relative weights at dif- 
ferent points of time; (2) a specification 
of how the popularity variable is influ- 
enced; and finally (3) a specification of 
the economic constraints within which the 
maximization of the target-preference 
function is supposed to take place, in par- 
ticular a description of how the govern- 
ment can influence the economy. (For 
approaches along these lines, see for in- 
stance Frey-Lau; Lindbeck 1973). 


B. Endogenous Stabilization Policy 


When stabilization policy is discussed, it 
is probably important to include in the 
target-preference function at least four 
“idealistic” variables, each one character- 
ized by falling marginal utility, or rising 
marginal disutility: real disposable income 
of households, unemployment, inflation, 
and the current account of the balance of 
payments (or the stock of reserves)—and 
most likely also the rate of change of these 
variables. When choosing an appropriate 
popularity variable in the preference func- 
tion, several alternatives are possible. An 
expression for party sympathies among 
the electorate is perhaps a reasonable vari- 
able, operationally defined for instance as 
“sympathy” answers to Gallup polls. 

It is likely that the popularity variable 
is influenced by approximately the same 
variables as we have chosen to treat as 
idealistic variables in the target-preference 
function, though possibly with different 
weights and different timing. In particu- 
lar, I will make two assumptions which 
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make a preference function that includes 
both idealistic variables and a popularity 
variable differ substantially from one 
which includes only the idealistic vari- 
ables: (1) Recent events are assumed to 
be considerably more important for the 
popularity of the government than events 
long ago—an assumption about a “short 
memory” of voters. (2) The electorate is 
assumed to have very imperfect knowledge 
about the future effects of policy actions, 
such as effects that emerge after the next 
election. 

That voters are interested in their real 
income and possibly its rate of change is, 
of course, consistent with conventional 
micro theory of household behavior. More- 
over, a number of empirical studies indi- 
cate that governments tend to gain popu- 
larity in periods of prosperity and rising 
real income and lose it in periods of de- 
pression and falling (or only slowly rising) 
real income (Kramer; Akerman).‘ Con- 
sidering the important role, in the political 
discussion after the Second World War, of 
inflation, unemployment, and the current 
account of the balance of payments (or 
possibly the level of exchange reserves), 
and their rates of change, we should also 
expect these variables to be important for 
the popularity of a government. In fact, 
several empirical studies suggest that this 
is the case (Lepper; Nordhaus). 

On the basis of these assumptions, we 
would expect two characteristic features 
of government behavior over the cycle. 

First, due to the assumption of increas- 
ing marginal disutility of inflation, un- 
employment, and current account deficits, 
we would expect shifting emphasis on the 
various macroeconomic policy targets as 


*There is an identification problem here, however, 
in countries where the government can choose election 
time: elections may be held in periods of rising real 
disposable income, rather than the other way around. 
Or both may have been deliberately influenced by 
the government. 
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these variables happen to change them- 
selves due to exogenous disturbances— 
even without consideration of the popu- 
larity variable and also without having to 
assume any shift in the target-preference 
function. Inflation, current account (or 
balance-of-payments) deficits, and un- 
employment will succeed each other as 
“the Enemy Number One of the Country,” 
thus generating a stop-go policy cycle in 
response to factual events. 

Secondly, as soon as we also take ac- 
count of the popularity variable in the 
target-preference function, we would ex- 
pect that the closer we are to an election, 
the more inclined the government is to 
take expansionary actions. This conclu- 
sion follows already from the introduction 
of real disposable income, and/or its rate 
of change, in the popularity function, be- 
cause of the ease and speed by which gov- 
ernments can “buy” popularity, and hence 
votes, simply by raising temporarily real 
disposable incomes of households directly 
-—by way of tax cuts and increases in 
transfers and public consumption. The in- 
ference that expansionary tax and ex- 
penditure measures undertaken to boost 
disposable incomes of households tend to 
be large and frequent immediately before 
elections is, in fact, quite well confirmed 
by empirical data. For instance, Edward 
Tufte found in a multi-country study that 
disposable income usually has tended to 
go up immediately before elections—in 
fact in 21 out of 26 democracies studied 
(Tufte). In many cases, these increases 
were brought about by fiscal policy meas- 
ures with a direct impact on real dispos- 
able income. 

The other macroeconomic variables— 
inflation, unemployment and the current 
account—are much more difficult to mani- 
pulate by the government. However, let 
us assume that the government thinks, 
quite realistically, that it can expand out- 
put, at least for a while, by increasing ex- 
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cess demand for commodities and labor, 
and that the rate of inflation goes up 
significantly only after a time lag. In 
other words, it is assumed that an expan- 
sion of aggregate demand, to kegin with, 
generates a movement up alorg a given 
short-term Phillips curve and that an up- 
ward shift of the curve will only occur 
later, if at all. These considerations further 
strengthen the conclusion that expansion- 
ary policy actions should be expected im- 
mediately before elections in order to 
reach a point as close as possible to the 
origin in a three-dimensional diagram 
with inflation, unemployment and the cur- 
rent account deficit on the three axes. 
The model also predicts that the gov- 


_ ernment will usually cut back aggregate 


demand after the election in order to bring 
down the rate of inflation, to squeeze out 
inflationary expectations and hence to 
shift down the short-term Phillips curve, 
as well as to reduce the deficits in the cur- 
rent account, well in time before the 
next election, so that new expansionary 
actions can be undertaken again before 
that election without immediately running 
into high inflation and a large current ac- 
count deficit. The experiences of recent 
years have shown how high the economic 
and social costs are during this deflation- 
ary phase of the policy cycle. 

This type of behavior would contribute 
to, though not necessarily generate, “clock- 
wise loops” in a conventional price-Phil- 
lips-curve diagram, with the timing, in 
calendar time, of the loops influenced by 
the attempts of the authorities to reach 
positions on these loops as close as possi- 
ble to the origin during the months imme- 
diately before election. Tendencies to such 
loops can, in fact, be noticed in several 
countries during the last decade (Gross- 
man; Lindbeck 1975; Nordhaus). 

Thus, when the responsibility for macro- 
economic stability is relegated to the poli- 
ticians, it is unavoidable that the interpre- 
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tation and the implementation of this re- 
sponsibility become strongly colored by 
the specific features of the political sys- 
tem, in particular by short-term vote- 
getting considerations, and that the busi- 
ness cycle therefore becomes a mixture 
of economic and political forces interact- 
ing with each other. 

Of course, it is possible to reach more 
specific conclusions about the timing of 
these loops if the model is specified in 
more detail. For instance, it is not only 
conceivable but likely that the general 
public is more concerned with the rate of 
change than with the level of unemploy- 
ment, at least as long as the level is not 
higher than has usually been the case dur- 


ing the postwar period. The reason is that © 


a moderate level of unemployment only 
hits a small fraction of the population, 
whereas increasing unemployment creates 
lower job security for a considerable frac- 
tion of the population. There is, in fact, 
some empirical evidence for this in the 
sense that election outcomes seem to be 
more sensitive to the change than to the 
level of unemployment (Lepper). 

If this is a correct hypothesis, and if it 
is also understood by the politicians, we 
would expect that the government is satis- 
fied just to have passed “the lower turn- 
ing point” of the inflation-unemployment 
loop shortly before an election, in order 
to reach, before the election, a situation 
with falling unemployment and still rela- 
tively modest inflation. On the basis of 
this ‘theory, it is natural that the govern- 
ments in the U.S. and West Germany 
waited so long to take expansionary ac- 
tions in the 1974-75 stagflation period in 
view of the fact that the next election in 
both countries will not occur until the 
fall of 1976. 

Many open economies also show a ma- 
croeconomic development pattern where 
a rapid increase in unit labor costs results 
for a while in squeezed profits and lag- 
ging investment and employment in the 
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tradable sector, as well as a reallocation 
of resources to the nontradable sector, 
largely in fact to the public sector. After 
a while, a devaluation, or possibly a slow- 
ing down of wage inflation by way of a 
more restrictive economic policy, restores 
profits and investment incentives in the 
tradable sector, possibly followed by a 
new phase of falling profits, etc. Thereby 
a second type of political-economic cycle 
is superposed upon the short-term busi- 
ness cycle: a profit-investment-devalua- 
tion-demand management cycle, usually 
with a longer periodicity than the ordi- 
nary business cycle. We find such a cycle 
in several countries, such as the United 
Kingdom, Denmark, Finland, as well as 
in many LDCs. 


C. Implications of Endogenous Policy 


In reality we would expect that the 
control by the authorities of the business 
cycle is very imperfect, judged from the 
point of view of both the idealistic and 
the popularity variables. The earlier men- 
tioned loops in inflation-unemployment 
space would therefore be expected to be 
rather irregular. There are several reasons 
for this: (1) the high frequency of exog- 
enous shocks that continuously hit the 
economy, for instance from international 
sources; (2) the limited understanding 
among politicians and their advisers of 
the functioning of the very complex macro- 
economic system; (3) the “imperfections” 
in the political-administrative system, in- 
cluding the celebrated “policy lags’— 
recognition lags, decision lags, and effect 
lags; and (4) the delicate balancing of 
the interests and opinions of various 
organizations which challenge the author- 
ity of the national government and often 
succeed in modifying both the actions of 
governments and the effects of such 
action. 

All this put obvious limits on the possi- 
bilities of a successful fine tuning of the 
mixed economic and political business 


VOL. 66 NO. 2 


cycle. 

In the context of this model—with a 
complicated interaction between markets 
and policies—it is not downward flexibility 
of the price and wage level that is impor- 
tant for the employment level, but rather 
the flexibility downwards in the rate of 
change in wages and prices. Moreover, it 
is not mainly the automatic effects of price 
and wage changes on private behavior, 
-© such as on demand for commodities and 
labor—via real wages, interest rates and 
real balances—that is important, but the 
effects of such flexibility on government 
behavior. 

More specifically, the more sensitive 
downwards the rate of price change is to 
reductions in aggregate demand, the 
shorter are the periods of unemployment 
that are necessary. In other words, the 
lengths of the “stop” periods in the go- 
stop cycles would be expected to be in- 
versely related to the degree of down- 
ward flexibility of the rate of inflation. 
Hence, it is crucial for economic stability 
that institutional changes are brought 
about which make the rate of wage and 
price increases more sensitive downward 
to reductions in capacity utilization—as 
well as, of course, less sensitive upward 
to increased capacity utilization. Thus, the 
lag between quantity and price changes is 
both a prerequisite for the contemporary 
“political business cycle” and a reason for 
the duration of the stagflation periods. 

Unfortunately, it is not very clear how 
such policies and institutional reforms 
could be brought about. In the case of 
commodity markets, increased competi- 
tion, including international competition, 
and public studies on price setting be- 
havior are often mentioned as potentially 
useful reforms (though such reforms may 
increase price flexibility upward as well, 
at very high levels of capacity utilization). 
Personally I would not object to the break- 
ing up of some large corporations into 
somewhat smaller units. In the case of the 
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labor market, increased competition, by 
way of a drastically reduced role of labor 
unions for wage formation, is hardly a 
feasible strategy in most countries—in 
view of the political role of labor unions. 
However, an increased understanding in 
society that aggressive wage policies and 
rigidity of relative wages in fact create 
and prolong unemployment periods could 
certainly help. It is perhaps too much to 
hope that governments would be able to 
limit inflationary wage increases by 
announcing before wage bargaining that 
aggregate demand in money terms will 
only be allowed to increase by a certain 
limited amount—though the West German 
government seems to have done just about 
that on some occasions, with considerable 
success. 

It is very unfortunate that we econo- 
mists are so empty-handed on this stra- 
tegic issue in stabilization policy concern- 
ing institutional reforms that make the 
rate of price increase less sensitive up- 
ward and more sensitive downward to 
variations in capacity utilization. 


D. Endogenous Targets and Instruments 


A changing relative emphasis over time 
of the various target variables has been 
analyzed here as movements along a given 
preference function, with a given set of 
policy instruments, rather than as shifts 
in this function. A more general approach 
would also include as endogenous ele- 
ments in the analysis (1) shifts in the 
evaluation of the target variables and 
(2) the development of new policy tools.® 

One hypothesis along the first line would 
be that “policy successes” for a certain 


* Changes in the tradeoff possibilities can, of course, 
also have fundamental consequences for such “shifts 
of emphasis.” For instance, governments have often 
reacted to increased frictional or structural unemploy- 
ment (with large elements of “voluntary unemploy- 
ment”) by further increasing aggregate demand— 
also when the frictional or structural changes are in 
fact caused by the government itself, for instance via 
more liberal rules for unemployment benefits. 
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target variable create a tendency among 
politicians to raise the level of aspiration 
for this specific policy target. An obvious 
example is the increasingly ambitious 
formulations of the “full employment” 
target in many countries during the 1950’s 
and 1960’s when employment policy was 
very successful. Politicians started to 
argue that a low general level of employ- 
ment was not enough, and also that “re- 
maining pockets” of unemployment for 
specific regions, branches, and types of 
labor should be removed, thus making the 
unemployment target more and more 
differentiated. 

Moreover, from the mid-1960’s the tol- 
erance for inflation increased in most 
countries along with the failures to achieve 
price stability; a rate of inflation charac- 
teristic of the peaks of previous booms 
became more and more regarded as mini- 
mum achievable “low points.” Similarly, 
the failures in full employment policy dur- 
ing the international recession of 1974-75 
seemed to have lowered dramatically the 
ambitions of full employment policies; 
levels that only recently were regarded 
as “politically impossible” were after a 
while regarded as levels to strive for, when 
the observed rates were much higher. 

Thus, adjustments of the political aspir- 
ation level seem to work in both directions 
—-raising aspirations as a response to suc- 
cess, and reducing aspirations as a re- 
sponse to failures—rather similar to 
the “psychological” analysis of house- 
hold behavior by “the Katona school,” and 
the analysis of “satisfying behavior” of 
firms by “the Carnegie school.” 

Moreover, both the successes and the 
failures of stabilization policy seem to 
stimulate a search for new policy tools. 
For instance, the early successes of broad 
full employment policies, and therewith 
connected increasingly ambitious full em- 
ployment targets, made politicians develop 
new policy tools designed to deal with the 
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new more ambitious targets, such as selec- 
tive subsidies and retraining programs to 
remove pockets of unemployment in spe- 
cific regions and branches of industry, and 
for specific groups of employees such as 
married women, minority groups, the 
handicapped, etc. Similarly, the striking 
policy failures in many countries with re- 
spect to price stability and balance-of- 
payments equilibrium in the early 1970s 
generated a search for a whole new set of 
policy tools or the restoration of tools 
which had not been used for a long time— 
such as price and wage controls, new types 
of selective taxes and subsidies, and vari- 
ous tools designed to create barriers be- 
tween domestic and foreign asset markets. 

The general conclusion would be that 
whereas success and failure with a policy 
target seem to change the level of aspira- 
tion up or down in response to successes 
and failures, respectively, both successes 
and failures seem to generate a search for 
new policy tools. The result is a gradual 
proliferation of new policy tools. 

These observations provide additional 
examples of the importance of endogeniz- 
ing the behavior of politicians. 


IV. Concluding Remarks 


Three basic weaknesses of national sta- 
bilization policy have been scrutinized in 
this lecture. The first one was connected 
with the international economic influ- 
ences on the domestic economy, and the 
second, which is common for open and 
closed economies, with the inadequacy of 
aggregate demand management. The sug- 
gested remedy for both these weaknesses 
was to amend aggregate demand manage- 
ment with more differentiated policy tools, 
mainly designed to influence relative 


° These generalizations probably have exceptions. 
After a period of particularly large policy failures, it 
is conceivable that the policy ambitions are lowered 
so much that fewer policy tools than earlier are 
necessary. 
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prices of commodities and factors as well 
as profitability, but also to increase factor 
mobility and to affect the composition of 
aggregate demand and aggregate supply. 

However, policies along these lines 
would further accentuate the third dis- 
cussed weakness of stabilization policy: 
that the functioning of the political sys- 
tem is not always in good harmony with 
the requirements of stabilization policy. 
The implementation of differentiated and 
rather sophisticated policy tools would 
create severe risks of further macro- 
economic disturbances from the govern- 
ment—both because of imperfections in 
the political system and because -govern- 
ments may be more interested in stabiliz- 
ing votes in the short run than the econ- 
omy in a somewhat longer perspective. 
There is also a severe risk of distortions 


in the allocation of resources by way of ' 


deformations of the price system, in par- 


ticular if policy interventions that are 


meant to be temporary will in fact be per- 
manent. A heavy concentration of powers 
in a small group of civil servants and poli- 
ticlans may also arise. 

In view of the experiences of economic 
policy so far, a pessimist or a cynic may 
even be tempted to say that the most 
severe difficulties of economic policy are 
imbedded in the political rather than in 
the economic system and that the main 
obstacle for a successful stabilization 
policy is, in fact, the government itself. 
Consequently, the best thing to do would 
be to avoid discretionary policies alto- 
gether rather than trying to make the 
interventions more sophisticated. He (she) 
can, of course, support this position by 
the reasonable assertion that the really 
dramatic macroeconomic disturbances dur- 
ing the last decade, and perhaps earlier as 
well, have been the result of government 


policies, rather than of instabilities in pri- . 


vate behavior. In particular, it is difficult 
to avoid the empirical generalization that 
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inflationary policies followed by restric- 
tive, unemployment-creating actions have 
been a dominant macroeconomic feature. 

A careful optimist, by contrast, may 
perhaps be willing to take some modest 
steps in the direction of amending aggre- 
gate demand management with more dif- 
ferentiated policy tools, for instance in 
order to influence the real wage rate and 
to increase factor mobility. A slightly 
more interventionist strategy would be to 
try some “semi-selective” management of 
demand and supply for rather &road com- 
ponents of aggregate demand and output 
—private consumption, fixed business in- 
vestment, inventory investment, house- 
building, etc. 

The wlira-optimist may be willing to go 
all the way to selective demand and supply 
management for different sectors and 
geographical regions. 

Alternatives to experiments with some 
selective or semi-selective tools are either 
to reduce the ambitions in full employment 
policy somewhat, or to accept high and 
possibly accelerating inflation. It is, of 
course, also possible to reduce the “social 
costs” of macroeconomic instability, for 
instance by “bribing” firms to, hoard “un- 
necessary” labor during recessions and by 
bringing about large-scale indexation of 
credit contracts and tax rates. I am then 
disregarding an extensive use of direct 
price and wage controls, which I do not 
have much faith in.” 

However, the main message of the lec- 
ture has probably been that as we have 
two interacting systems, the political and 
the economic, we cannot control one with 
the other, but we must try tc redesign 
them both to improve the stability of each. 
Most of my suggestions here for such re- 
designs have referred to the “intersec- 
tion” of the two systems, as reflected by 
the policy instruments. 


TI have no use in this lecture for the unclear con- 
cept “incomes policy.” 
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The other suggestions for institutional 
reforms of the economic system have, I 
am afraid, been more wishful thinking 
than concrete proposals: to increase fac- 
tor mobility and the flexibility of relative 
prices of commodities and factors, hoping 
that this will make both the rate of infla- 
tion more sensitive to reduced capacity 
utilization and less sensitive to increased 
capacity utilization. The really crucial 
issue in this context is, in my judgment, 
to make the labor market less infla- 
tionary and to prevent competing claims 
for income shares (or relative factor re- 
turns) from making stabilization policy 
unmanageable. 

It is even more difficult to suggest 
changes in the political system that would 
improve macroeconomic stability and in 
particular make politicians follow what 
perhaps. should be the Eleventh Com- 
mandment: “Thou shalt not start inflat- 
ing!” However, features that may be 
singled out for consideration of reform 
are: 

(1) the length of the election period, and 
the authority of the government to 
decide the time of election; ® 

(2) the choice between one-party govern- 
ment (or small coalitions) and broad 
coalitions for the purpose of limiting the 
“misuse” of short-term stabilization 
policy as an element in party-political 
competition ; 

(3) experiments with “depoliticization” 
of some policy agencies, such as the 
central bank; 

(4) a more liberal use of discretionary 
powers of the cabinet without previous 
consent of parliament; 

(5) amore critical attitude by economists, 
and citizens in general, to attempts by 
governments to buy votes by way of 
nonsustainable expansions; 
$ For instance, a theoretical possibility would be to 


let the exact time of elections be determined by a 
random process. 
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(6) a new assignment of policy instru- 
ments and responsibilities between local, 
national, and international authorities. 
The last point is perhaps the most im- 

portant one. In particular, it is rather 

clear that the internationalization of the 
economic system during the post-World 

War II period has, in principle, consider- 

ably reduced the comparative advantage 

of the national government, relative to 
international coordination and to super- 
national organizations, in the field of sta- 
bilization policy. A good example is the 
need to control the supply of international 
credit, money, and liquidity. Another ex- 
ample is provided by the 1974-75 reces- 
sion, when all countries seemed to hope 
for an export-led expansion, generated by 
expansionary policies in other countries! 
To summarize, a solution of the prob- 
lem of macroeconomic stability probably 
requires not only new and more elaborate 
policy instruments, as discussed above, 
but also some redesigning of both the 
economic and the political system— 
though, of course, without risking the two 
basic pillars of Western pluralism: the 
market system and political democracy. 
The present “crisis” in the Western econo- 
mies is not, I think, mainly a “crisis in 
economics,” though we economists have 
no doubt overestimated the stability of 
macroeconometric behavior functions. The 
main problem is not that we are unable 
to understand analytically what is hap- 
pening, but rather that the institutional 
changes and the discretionary policies that 
are necessary for macroeconomic stability 
seem to be politically difficult to implement. 
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MARXIST PERSPECTIVES ON THE 
CAPITALIST MACROECONOMY 


Marx and the Falling Rate 
of Profit 


By JENS CHRISTIANSEN* 


The renewed interest in Marxist eco- 
nomic theory during the past few years 
brought with it a renewed interest in what 
Marx himself called “the most important 
law of modern political economy,” the 
“Law ‘of the Tendency of the Rate of 
Profit to Fall.” 

K. Marx’s own analysis of the laws of 
motion of capitalist development led him 
to the following formulation of this law. 
In the course of capitalist development 
there exists a tendency for live labor to 
be continuously replaced by dead labor. 
Capitalists replace workers by using more 
machinery. At the same time the increased 
productivity of the labor process lead to 
an increased amount of raw material and 
auxiliary material processed in any given 
hour of labor. Thus the amount of dead 
labor incorporated in the means of pro- 
duction (machinery, raw material, and 
auxiliary material) increases over time 
relative to the amount of live labor di- 
rectly employed in the production process. 
Marx expresses this development in what 
he calls the rising organic composition of 
capital, i.e., an increasing ratio of dead 


* Stanford University. This paper is a byproduct 
of ongoing research with Bill Lunt which orig- 
inated in the Political Economy Seminar at Stanford. 
Furthermore, I greatly benefited from comments on 
an earlier draft by Sue Bessmer, Michael Carter, Dun- 
can Foley, Don Harris, Bridget O’Laughlin, Anwar 
Shaikh, Sandy Thompson, and Robert Williams. Un- 
fortunately, because of limitations in time and space, 
I was unable to incorporate all useful comments and 
suggestions. f 
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labor to live labor. This development, 
Marx argued, would lead to a tendency of 
the rate of profit to fall over time, Thus, 
for him, this law is not a prediction at the 
level of appearances. Rather he claims 
that despite the existence of a number or 
counteracting forces, the tendency of the 
rate of profit to fall would assert itself as 
a continuous structural threat to the capi- 
talist mode of production. On the one hand 
Marx clearly saw this tendency as a long- 
run development of the capitalist mode of 
production. It is, in this sense, directly 
related to the inherent dynamics of the 
process of capital accumulation. On the 
other hand he put great emphasis on link- 
ing up this tendency with short-run crisis 
phenomena. Marx saw crises as tempo- 
rary breakdowns in the capitalist accumu- 
lation process, Yet at the same time he 
considered them to be a mechanism that 
recreates the preconditions for profitable 
capital accumulation. Crises are an inher- 
ent part of the continued reproduction of 
capitalism. “In the totality of this dis- 
orderly movement is to be found its order” 
(Marx 1933). One effect of crises is to 
reduce the rate at which real wages rise 
or even to cause a decline in real wages. 
Furthermore crises result in the devalua- 
tion of capital as well as its concentration 
and centralization. It is precisely these 
effects which allow the accumulation pro- 
cess to continue by reestablishing profit- 
able investment opportunities. 

Marx’s own formulation of the law 
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never took final form and contains a num- 
ber of ambiguities. The different forces 
that influence the development of the 
organic composition of capital are never 
systematically put together. Nor is the 
relationship between the organic composi- 
tion of capital and the rate of profit fully 
worked out. This situation has led to an 
ongoing debate over what the correct in- 
terpretation and application of the law 
is. Many of the contentions in this debate 
have led Marxists into wrong directions. 
At the empirical level the debate has cen- 
tered primarily around the question of 
whether or not the organic composition 
of capital is indeed rising. At the theoreti- 
cal level the argument has been predom- 
inantly concerned with the causes of a 
rising organic composition and the ques- 
tion of whether a rising organic composi- 
tion will necessarily lead to a falling rate 
of profit. There seems to be enough prog- 
ress on some fundamental points, how- 
ever, so that we can eliminate much of the 
confusion that underlies many of these 
earlier debates. 

The present paper will briefly deal with 
some of the criticisms of the law and with 
some of the inadequacies in alternative 
formulations that have been proposed. I 
shall try to show, in a very schematic way, 
that none of the existing formulations of 
the law have been fully adequate in what 
they are trying to do, viz. to lay bare the 
laws of motion of the capitalist mode of 
production. The second part of the paper 
will lay out a programmatic scheme for 
dealing with the issues. This scheme will be 
based on two aspects that Marx clearly 
identified in treating the falling rate of 
profit. The first relates to long-run trends 
in the process of capital accumulation. 
The second concerns the role of crises in 
the movement of the rate of profit. 


I. Criticisms and Alternative Formulations 


In ‘dealing with the existing Marxist 
literature I shall start with the question 
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of whether or not the organic composition 
of capital is rising. Two extreme ap- 
proaches have been taken. On the one 
hand it has been treated as a question the 
answer to which can be theoretically de- 
duced from the definition of capital as 
self-expanding value.* This is clearly in- 
adequate because it claims to understand 
existing material reality on the basis 
of idealist concepts created by the 
human mind. Such an approach is in- 
capable of understanding changing his- 
torical structures. 

On the other hand the question has 
been treated as a purely empirical prob- 
lem. This is incorrect because the law is 
conceived at the abstract level of the capi- 
talist mode of production. Thus all the 
links between this level of abstraction and 
the level of concrete reality have to be 
theoretically specified before an empirical 
investigation makes any sense. This in- 
volves questions of the accurate theoreti- 
cal definition of the categories involved, 
their appropriate unit of analysis (e.g., 
national or world economy), and their his- 
torical specificity. The existing empirical 
studies fall short of most of these criteria. 
It is therefore not surprising that their re- 
sults are contradictory and inconclusive. 
J. Gillman purports to show that the or- 
ganic composition of capital for the U.S. 
economy has not shown any sustained 
tendency to rise since about 1920. Many 
Marxists and even more non-Marxist 
economists have shared that view.. Victor 
Perlo, on the other hand, finds that the 
U.S. capital-labor ratio rises between 1929 
and 1963. Shane Mage’s results go into the 
same direction. However, he claims that the 
observed drastic fall “in the Marxian rate 
of profit for the U.S.” is based to a major 
degree “on a substantial long-term decline 
in the rate of exploitation” (Mage, p.3).A 
theoretical issue which also underlies the 


‘Some of the statements by David Yaffe and Mario 
Cogoy would fall into this characterization. 
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above empirical studies involves the defini- 
tion of the organic composition of capital 
and its relationship to the rate of profit. 
Most Marxists have interpreted the or- 
ganic composition of capital to be the 
ratio of constant to variable capital. The 
rate of profit (in value terms) is then a 
function of this ratio (the value composi- 
tion of capital) and the rate of surplus 
value (the ratio of surplus value to vari- 
able capital). Both Joan Robinson and 
Paul Sweezy have pointed out that even 
if the value composition of capital in- 
creases with capitalist development, there 
is no reason to assume that this tendency 
cannot and will not be counteracted by a 
continuous increase in the rate of surplus 
value. Thus the development of the rate 
of profit over time is indeterminate, de- 
spite a rise in the value composition of 
capital. 

This criticism is correct as long as we 
accept the interpretation that the value 
composition and the organic composition 
of capital are the same ratio. Once we 
take the organic composition to be the 
ratio of dead to live labor, then Marx’s 
statement of the law is logically correct. 
This is easy to see. All we have to show is 
that the organic composition of capital 
is the inverse of the maximum rate of 
profit. In the case of zero wages the rate 
of profit becomes the ratio of surplus value 
to constant capital and the organic com- 
position of capital becomes the ratio of 
dead labor (constant capital) to surplus 
value. Thus, if the organic composition of 
capital rises without limit, the rate of 
profit will eventually fall, no matter how 
much the rate of surplus value is going 
to rise. 

This formulation of the law’*—though 
logically correct—does not specify the 
actual mechanism by which changes in 
the organic composition lead to changes 


*See Cogoy, Yaffe and Heinz Holländer. 
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in the rate of profit. A mathematical rela- 
tionship that holds im the limit does not, 
in and of itself, imply any casual relation- 
ship between the two categories. Further- 
more—as it stands—this formulation does 
not deal with the question of why the 
organic composition should rise. Some 
theoretical studies have tried to deal with 
these questions by analyzing why capi- 
talists would introduce techniques with a 
higher organic composition of capital 
which could, at least potentially, lead to 
a fall in the rate of profit.* No unambigu- 
ous answer has been found. The reason 
for this is quite simple. It lies in a faulty 
methodology in these approaches. It is 
assumed that technical change comes 
about through capitalists choosing, on the 
basis of the profit criterion, among dif- 
ferent existing techniques of production 
with a higher or lower organic composi- 
tion of capital. In other words, the basic 
approach assumes given choice situations 
for capitalists. It thus neglects the more 
fundamental question of how these choice 
situations are generated by the historical 
development of social forces.” The whole 
point of Marxist social theory is to under- 
stand the determinants of these social 
forces, rather than to make predictions 
about the real world on the basis of mathe- 
matical relationships. The former can only 
be achieved through a concrete historical 
materialist analysis of the capitalist ac- 
cumulation process based on an adequate 
theoretical conceptualization of the cate- 
gories and relationships involved. 

Before we turn to the issues concerning 
such analysis, one further criticism of the 
law must be considered. A correct treat- 


*See Susan Himmelweit. 

‘See Himmelweit, Holländer, Nobuo Okishio. 

* Exactly the same criticism applies to the volum- 
inous bourgeois literature on the question of whether 
technical change has a labor-saving bias or capital- 
saving bias. For an interesting critique of this litera- 
ture, see Nathan Rosenberg 1969. 
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ment of the transformation problem (be- 
tween labor values and prices of produc- 
tion) shows us that in general the rate 
of profit in value terms does not equal the 
rate of profit in price terms (prices of 
production). We are, however, interested 
in the latter rate because it is precisely 
in the prices of production scheme that 
an equal rate of profit for the economy 
as a whole gets established. Thus the ap- 
propriate conceptualization of the law has 
to be based on a prices of production 
scheme, with the overall organic composi- 
tion of capital being a weighted average 
of the organic compositions of the differ- 
ent sectors, the weights corresponding to 
the proportions of direct labor used.’ 


II. Accumulation and Crisis and 
the Rate of Profit 


Where does all this leave Marx’s law of 
the tendency of the rate of profit to fall? 
It has become clear that neither Marx’s 
own formulation nor any of the subsequent 
approaches have been fully adequate. The 
two issues that have up to now dominated 
the literature are the question of whether 
or not the organic composition of capital 
is rising and secondly the causes for an 
increasing organic composition and its re- 
lation to the movement of the rate of 
profit. These issues are clearly central to 
the law of the tendency of the rate of 
profit to fall. However, the above critical 
evaluation of the literature has shown 
that these issues can only be understood 
within a framework that consists of two 
separate but closely interrelated parts. 
The first concerns the long-run develop- 
ment of the rate of profit within the capi- 
talist accumulation process. The second 
involves influences of short-run crises on 
the movement of the rate of profit. 


€ See Ian Steedman, Alfredo Medio, and Christiansen 
and William Lunt. 
*See Christiansen and Lunt. 
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Concerning the first part, there is a 
fundamental lesson that we can learn from 
a careful reading of Marx. An under- 
standing of the long-run development of 
the organic composition of capital and of 
the rate of surplus value can only come 
out of a concrete historical analysis of the 
nature of technology and technical change 
under capitalism. That requires a careful 
analysis of the labor process and the 
changes it has undergone in the continu- 
ous process of concentration and centraliz- 
ation of capital which are integral parts of 
the process of capital accumulation. 
For Marx this process of accumulation 
is the particular form in which the dialec- 
tical interaction between forces and rela- 
tions of production manifests itself under 
capitalism. Technical relations between 
people and nature, i.e., forces of produc- 
tion, always imply corresponding forms 
of social relations among people. There- 
fore we cannot analyze these two in iso- 
lation from each other. Any changes in 
technology will change the way people 
relate to each other and vice versa. 

On the one hand there are many ex- 
amples of how “complex technologies 
create internal compulsions and pressures 
which, in turn, initiate exploratory activ- 
ity in particular directions” (Rosenberg 
1969, p. 4). Technical imbalances between 
interdependent processes of production 
create strong stimuli for innovations. 
One example of such a technical im- 
balance would be Bessemer’s develop- 
ment of a new process of steel production. 
Bessemer’s 


... attention was directed to the subject of 
artillery by the outbreak of the Crimean 
War in 1854. He developed a new gun of 
superior power, capable of firing a heavy, 
elongated projectile. To his dismay, how- 
ever, he concluded that the gun could not 
be safely fired if it were constructed of 
the standard cast iron employed in artil- 
lery pieces. The Bessemer process was the 
product of Bessemer’s search for a super- 
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ior metal which would make his newly 
designed gun practicable. [Rosenberg 
1969, p. 7.] 


Despite the fact that the initial push for 
a specific technical change in this example 
resulted from technical conditions, it 
should be stressed that such technical 
change will in general only come about 
and be maintained if it is compatible with 


the existing social relations, e.g., if it is 


profitable. 

On the other hand there exist in- 
numerable examples of technical change 
resulting in the first instance from the 
dynamics of social relations, the most 
drastic case in point being technical in- 
novations initiated by capitalists as a re- 
sponse to working class threats against 
capitalist relations of production. The 
threat of the withdrawal of labor services 
through strikes has again and again been 
“a powerful force in directing energies in 
search for labor-saving machines” (Rosen- 
berg 1969, p. 13). To provide just a few 
examples: 


The self-acting mule, the greatest inven- 
tion of modern industry, put out of action 
the spinners who were in revolt. [Marx, 
n.d., p. 161] 


The invention of making gun barrels by 
means of grooved rolls is due to a Bir- 
mingham manufacturer of the name of 
Osborne. It was on the occasion of a strike 
of the barrel welders that he was led to 
make the experiment. [Goodman 1866, 
p. 389] 


The uncertainties which the supply of 
labor posed in the British gun-making 
industry led to the first large scale bor- 
rowing of American technology by the 
Old World. [Rosenberg 1969, p. 15] 


Once again, despite the initial push this 
time coming from the social relations of 
production, these inventions were possible 
only because technology had reached a 
certain point prior to the invention. 
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Many of the above examples would 
suggest a development of technology which 
increases the technical composition of cap- 
ital, i.e., the ratio of means of production 
(including in particular raw materials) in 
physical terms to the amount of labor em- 
ployed. It is obvious, however, that a 
much more systematic historical and the- 
oretical analysis is necessary. Within such 
an analysis one would also have to examine 
the crucial question of the development of 
productivity over time. A rising technical 
composition of capital does not necessarily 
imply an increase in the organic composi- 
tion of capital. A careful reading of Chap- 
ters IV and V of the third volume of 
Capital clearly indicates that Marx him- 
self was fully aware of the importance of 
certain trends that would lead to a de- 
crease in the organic composition of capi- 
tal. Such trends would include, for ex- 
ample, all measures that reduce the turn- 
over period of capital. 

Furthermore, we have to pay careful 
attention to the development of real wages 
as the third factor—besides the technical 
composition of capital and productivity— 
determining the organic composition of 
capital. 

Marx himself attached special impor- 
tance to the role of the capital goods sec- 
tor in the generation of technological 
change. Economies of scale are of particu- 
lar significance in this respect. 

H. Braverman’s Labor and Monopoly 
Capital can serve as an important source 
for developing the necessary analysis of 
the: labor process in the monopoly stage 
of capitalist development. 

The second part of our analysis con- 
cerning the law of the tendency of the 
rate of profit to fall can also benefit greatly 
from a careful reading of Marx. In Chap- 
ter XV of the third volume of Capital, 
Marx emphasizes that the development of 


* See Rosenberg 1976. 
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the rate of profit unde? capitalism is integ- 
rally linked to and cannot be understood 
separately from crises that interrupt and 
simultaneously recreate the conditions for 
the process of capital accumulation. 

The accumulation process that I have 
talked about above is certainly not seen as 
a smooth process by Marx. Its dynamics 
come directly out of the basic contradic- 
tion between capital and labor in their 
struggle over the control of the production 
process and the appropriation of the final 
product. 

This struggle will at certain times lead 
to the closing off of profitable investment 
opportunities at least for the weaker capi- 
_ talists. At such a point spending of capita- 

lists and consequently of workers declines. 
Thus the system as a whole will be con- 
fronted with insufficient demand. Not all 
commodities produced can be sold and the 
crisis of accumulation manifests itself as 
a realization crisis. This will lead to bank- 
ruptcy and unemployment. The conse- 
quence will be further concentration and 
centralization of capital and simultane- 
ously a slow-down or even a decline in real 
wages. Inefficient capital will get destroyed 
in the process. All of these developments 
will eventually recreate the conditions for 
profitable capital accumulation by raising 
the rate of exploitation and lowering the 
organic composition of capital. 

This outline is indeed extremely sketchy. 
Serious work remains to be done on the 
Marxist theory of crisis. In particular the 
role of the money and credit system with- 
in the crisis is in need of further syste- 
matic analysis. 


III. Conclusion 


The above very sketchy review of the 
literature on Marx’s law of the tendency 
of the rate of profit to fall has shown us 
that—at present—no satisfactory formu- 
lation of this law exists. However, Marx’s 
own ideas on this subject still seem to 
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provide us with extremely useful insights 
into the capitalist accumulation process 
and its concomitant crises. 
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Stagnation, Instability and 
International Competition 


By Rarorp Boppy AND JAMES R. Crotty* 


Significant economic events typically 
find their reflection in theoretical contro- 
versies. The crisis of U.S. and world capi- 
talism is no exception. Over the last sev- 
. eral years there has been a resurgence of 
interest in Marxian crisis theory, that part 
of Marxian theory which deals with the 
inevitable impediments within capitalism 
to prolonged growth. Obviously, crisis, de- 
pression, and recovery are integrally re- 
lated. In this essay, we are particularly 
concerned about the nature of recovery 
because we believe that a correct under- 
standing of its dynamics is central to the 
development of a correct theory of the 
laws of motion of modern capitalism. 

For our purposes, theories of the re- 
covery can be divided initially into those 
which imply that endogenous forces un- 
leashed in the crisis and depression eventu- 
ally generate a strong recovery and those 
which deny that such endogenous forces 
exist. Associated with the former group 
would be such business cycle theorists as 
Arthur F. Burns and Wesley C. Mitchell 
as well as those Marxists, including our- 
selves, who believe that the depression 
eventually recreates a potential for profit- 
making sufficiently strong to renew the 
accumulation process. The latter group 
would seem to include neo-Keynesian dis- 
equilibrium theorists such as Robert 
Clower and Axel Leijonhufvud who have 
critically analyzed unemployment but 
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have as little to say about the way in 
which the economy gets out of a crisis as 
they do about how it gets in. However, 
the most important set of theorists who 
deny the possibility of endogenous recov- 
ery are the stagnationists. In the Marxist 
tradition, stagnation theorists have been 
extremely influential. They include Michal 
Kalecki, Paul Baran and Paul Sweezy— 
justifiably ranked among the most emi- 
nent political economists of the modern 
period—and J. Steindl! whose seminal 
work of 1952 is again in press. 

Because it has provided an explanation 
of the workings of modern capitalism con- 
sistent with such important developments 
as the Great Depression, the immense 
growth of the state sector, and the high 
unemployment of the late 1950’s and early 
1960’s, the monopoly-based neo-Marxist 
theory of stagnation is undoubtedly at- 
tractive. But, while the theory provides 
useful insights into the historical process 
by which monopolization creates certain 
impediments. to. expansion and exacer- 
bates the dislocations of depression, its 
denial of the long-run recovery potential 
of modern American capitalism is serious- 
ly misleading. 

In this exploratory essay we briefly re- 
view the tenets of stagnation theory, point 
to some of its main weaknesses, and ex- 
amine its consistency with post-World 
War II economic developments. To antici- 
pate the principal conclusion, we find that 
secular changes of the productive forces 
in the international sector have led to in- 
creasing competition and intercapitalist 
rivalry and thereby have gradually re- 
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duced the explanatory power of the 
theory of chronic stagnation. 


I. Tenets and Problems 


The central proposition of the most in- 
fluential variant of neo-Marxian stagna- 
tion theory is that the rising surplus in 
the monopolized core of the economy can- 
not be absorbed by the private sector. (On 
the concept of the surplus, see Baran and 
Sweezy, pp. 9-10.) In the absence of in- 
creased state sector stimulation (dramati- 
cally evident in wartime) or exogenous, 
epoch-making innovations, such as the 
growth of the railroads or the auto indus- 
try and its derivative sectors, monopoly 
capital, it is argued, should be character- 
ized by high and rising unemployment 


rates, decreasing rates of capacity utiliza- 


tion, ever weaker expansions, longer con- 
tractions, and a rise in the percentage of 
resources devoted to wasteful, nonproduc- 
tive activities such as the sales effort. 
Correspondingly, given strong exogenous 
stimulation, monopoly capital should ex- 
hibit dramatically rising levels of profit 
and cash-flow, an increasing rate of profit, 
and a corresponding decline in labor’s 
share of income. Since the state has ac- 
cepted responsibility for overall economic 
performance, there should be a tendency 
for the state sector to grow relative to 
the rest of the economy. 

Among Marxists, the most strongly 
questioned part of the theory has been 
the tendency of the surplus to rise. This 
is natural enough since Baran and Sweezy 
themselves note that the law immediately 
invites comparison with the classical 
Marxian law of the falling tendency of 
the rate of profit. Data on markups at 
given levels of capacity utilization pre- 
sented by Baran and Sweezy (p. 84) sup- 
port their formulation. On the other hand, 
more recent data on the same series pre- 
sented by J. Blair (p. 641) provides evi- 
dence to the contrary. A corollary of the 
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rising surplus is the ability of the corpor- 
ation to raise prices during periods of high 
demand by an amount sufficient to offset 
or exceed any increase in unit labor costs. 
As evidenced in the data of the postwar 
period, however, labor has been able to 
increase its share in the latter part of such 
periods (see Boddy and Crotty). This 
evidence casts doubt on the alleged ten- 
dency of the surplus to rise. 

We are equally concerned with the va- 
lidity of the stagnationists conclusion that 
modern capitalism has no significant long- 
run endogenous outlets for that surplus. 
As the stagnationists see it, the fierce 
drive of the capitalist to accumulate and 
grow is in no way diminished by oligo- 
polization. Yet, the surplus is presumed 
to be effectively bottled up by the decline 
in profitable outlets. The corporation, it is 
argued, does not want to spoil its own 
market through expansion and is hesitant 
about investing outside of its industry. 
However, it would appear that there are 
many channels whereby any excess sur- 
plus can and does find outlets. The sur- 
plus, as noted by the stagnationists, can 
be thrown into the sales effort. The cor- 
poration can integrate vertically. It can 
invade other product markets, particu- 
larly in the competitive sectors, directly 
or through conglomerate mergers. It may 
expand geographically within the country 
or, as in recent decades, internationally. 
Indeed, each of these outlets has been 
cited by Sweezy himself. And, as mon- 
opoly firms pour capital and labor into 
the competitive sector, the ensuing expan- 
sion feeds back into the monopoly sectors. 
Moreover, the financial sector, though far 
from frictionless, does move surplus to 
areas with profitable investment oppor- 
tunities. Each of these outlets has been 
aggressively utilized by the corporations 
in the postwar period. 

The fact that U.S. and international 
capitalism have been characterized by 
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substantial growth in the last half cen- 
tury has obviously not escaped the notice 
of such astute observers as Kalecki, 
Baran and Sweezy. Rather, the growth 
has been primarily attributed to wars and 
epoch-making innovations assumed to be 
exogenous. But, if the law of capitalism 
remains “accumulate, accumulate,” then 
there is a perpetual tendency to revolu- 
tionize the means of production, and pres- 
sures toward path-breaking innovations 
are built into the system. 

The question of what is and what is not 
to be taken as exogenous is, of course, a 
long-standing problem. For Marxists, even 
the surplus absorption of wars has a strong 
endogenous aspect. As Myron Sharpe has 
aptly remarked, “Why can we not argue 
that the main tendency of monopoly capi- 
tal is major innovations and wars, these 
being interrupted at times by abnormal 
periods of stagnation?” (P. 46.) The 
major point we wish to emphasize is that 
monopoly capitalism is still capitalism. 
The drive to grow, to accumulate, to take 
advantage of and create profit-making op- 
portunities is not dulled. While the growth 
of oligopoly has created the likelihood of 
more severe crises and depressions as ex- 
‘plained by the stagnationists, capitalism 
has not been shorn of its endogenous ex- 
pansionary capabilities. 


II. Theory and Reality: The Mid-1950’s 
Through the Early 1960’s 


For a significant period of time during 
the post-World War II era, particularly 
from 1956-57 through 1962-63, the cen- 
tral deductions of stagnation theory were 
in large part consistent with the empirical 
evidence. Corporations were able to fi- 
nance most if not all of their expenditures 
on physical assets out of internally gen- 
erated funds. Expenditures on the sales 
effort and planned obsolescence were 
clearly rising. Moreover, the economy 
could be sensibly described as stagnant. 


MARXIST PERSPECTIVES ON MACROECONOMY 29 


From 1958 through 1963, the rate of un- 
employment averaged almost 6.0 percent, 
fluctuating from an annual low of 5.5 
percent to a high of 6.8 percent. From 
1956 through 1961, the average annual 
rate of growth of real GNP was only 
slightly in excess of 2 percent. 

The stagnationists associate a large 
government sector with the absence of 
depression and a sluggish economy with 
the absence of active government stimula- 
tion. To what extent can these particular 
conditions of stagnation be attributed to 
the alleged need for greater and greater 
government stimulus in the face of an in- 
creasing stagnationist tendency? In the 
context of this question, it is important to 
distinguish between the failure of the gov- 
ernment to positively stimulate the econ- 
omy—a “neutral” policy—and a policy of 
active and deliberate restraint. In fact, 
government policy in this period falls into 
the latter category. Real purchases of 
goods and services by federal, state and 
local governments dropped substantially 
in 1954 and moderately in 1955. In turn, 
they were almost constant from 1958 to 
1960. At the federal level, where spending 
is associated with conscious macropolicy 
objectives, real purchases were lower in 
1961 than in 1954. The high employment 
budget had been in deficit from the third 
quarter of 1951 through the second quar- 
ter of 1954, and had obviously contributed 
to the boom of that period. However, it 
was in surplus from the third quarter of 
1954 through the third quarter of 1965, 
with an especially large surplus in 1956- 
57 and 1960-61. As to monetary policy, 
we note that total member bank reserves 
were lower in 1963 than they had been 
in 1952. Within the period 1954 through 
1960, we find that only in 1958, in the 
midst of a severe contraction brought on 
in part by restrictive monetary policy, did 
the monetary base expand at a rate appre- 
ciably greater than 1.5 percent per annum. 
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Why did the policy makers feel com- 
pelled to hold down a supposedly stag- 
nating economy? We believe that the evi- 
dence is consistent with the hypothesis 
that macropolicy from the mid-1950’s to 
the early 1960’s was kept firmly restric- 
tive in pursuit of two objectives, both of 
which would have been jeopardized by the 
normal process of endogenous economic 
expansion in the absence of such govern- 
mental restriction. One was a desire to 
prevent the inevitable “excesses” endemic 
in capitalist expansions, such as rising 
wages, labor militancy, and inflation, from 
eroding profits, thereby creating the pre- 
conditions for a major contraction. The 
other was a desire to protect the crucial 
international institutions under U.S. con- 
trol as well as the privileged reserve cur- 
rency status of the U.S. dollar from those 
pressures generated by sustained expan- 
sion which it is clear in retrospect 
could have led to a rapid decline 
in the international position of the United 
States. That macropolicy was deliberately 
kept restrictive in order to achieve. such 
objectives is made clear in the studies by 
G. Bach and H. Stein of the history of 
macropolicy making in this era. The slug- 
gish behavior of the economy during the 
period 1956—63 therefore cannot be taken 
as prima facie evidence of the lack of an 
expansionary dynamic of the private 
sector. 


II. Theory and Reality: The Last Decade 


Whatever attraction stagnation theories 
may have as an explanation of the experi- 
ence of the 1950’s and early 1960's, an 
examination of the record of the past 
decade casts doubts on their long-run ade- 
quacy. Provided that sufficient growth in 
aggregate demand is maintained, it fol- 
lows in the logic of the theory that the 
industrial corporate sector should attain 
rising profits, a growing profit share, and 
an increasing flow of internally generated 
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funds. Under the expansionary macro- 
policy of the early 1960’s and the military 
spending of 1965-68, aggregate demand 
was sustained at a high and increasing 
level for most of a decade. Yet, starting in 
1965 corporations experienced falling 
rates of profit and were increasingly forced 
into the credit market to finance accumu- 
lation. In nominal terms, internally gen- 
erated funds of nonfarm, nonfinancial 
corporations were virtually stagnant from 
1966 through 1969, while in real terms 
they declined substantially. Corporate in- 
debtedness grew dramatically. Now, while 
the accumulation of consumer and govern- 
ment debt fits comfortably into monopoly- 
based stagnation theories, eroding profit 
margins and accelerating corporate debt 
in periods of high demand do not. In like 
manner, stagnation theory seems singu- 
larly unfruitful as a framework within 
which to analyze the changes which have 
occurred in the relationship between banks 
and major nonfinancial corporations. The 
increasing dependence of major corpora- 
tions on banks for their financing, well 
documented by H. Magdoff and Sweezy, 
seems to move us beyond the confines of 
stagnation theory. 


IV. The Rise of International Competition 


To fully understand the partial empiri- 
cal success of stagnation theory in the 
1950’s and its inadequacies during the last 
decade, we believe that one must include 
the international sector in the analysis. 
For this sector has inevitably become an 
arena of increasing capitalist contention, 
competition and rivalry. As is now be- 
coming universally acknowledged, pro- 
found changes have occurred in the inter- 
national system’in the past 25 years. Parts 
of the world have been forcibly removed 
from the direct control of the major capi- 
talist powers. The financial arrangements 
of Bretton Woods, which included the 
privilege of U.S. seigniorage, have broken 
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down. There has been an as yet unreversed 
decline in U.S. control over formerly cheap 
supplies of energy and raw materials. But 
the most important secular change has 
been the end of the monopoly power of 
the United States within the international 
capitalist system and the concomitant rise 
of Japan and the European Economic 
Community countries, especially West 
Germany, as serious economic and poli- 
tical rivals of the United States. The in- 
ability of the United States to suppress 
conflict and to enforce the international 
“rules of the game,” originally written to 
maximize its own advantage, has frac- 
tured the stability of the international 
capitalist system. 

Over the last fifteen years, the resur- 
gent and technologically advancing indus- 
tries of Japan and West Germany have 
subjected U.S. corporations to increas- 
ingly tough competition in international 
trade, investment, and the struggle for 
control of raw materials. From 1960 to 
1972, exports in constant dollars grew 
at 6.0 percent for the United States, 9.7 
percent for West Germany and France, 
and 16.7 percent for Japan. Of course, 
these trends accelerated appreciably dur- 
ing the Vietnam War. Lest this all be dis- 
missed as an exercise in exponents, we 
point out that by the terminal year the 
value of Japanese and West German ex- 
ports were 55 percent and 95 percent as 
large, respectively, as those of the United 
States. The decline in American power 
and the dilemma it presents for American 
corporations and policy makers have been 
succinctly set forth by C. Fred Bergsten 
in a recent issue of Foreign A fairs: 


Not long ago the United States was virtu- 
ally the sole source of large chunks of 
investment capital, technological know- 
how and marketing skills. Not long ago, 
security considerations devolving from 
the cold war enabled the United States to 
dominate its allies, most small countries 
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and the international rules and institu- 
tions which governed world economic 
relations. Now, however, . . . (i)ncreas- 
ing numbers of European and Japanese 
companies offer formidable competition 
for American multinationals .. . With the 
onset of detente, host countries, large 
and small, no longer fear to cross the 
United States by challenging U.S. based 
firms and the economic environment that 
helped them flourish in the 1950’s and 
1960’s. [p. 138] 


In this essay we are concerned with the 
implication of these changes in the inter- 
national sector on the dynamics of the 
U.S. economy, especially their impact on 
its potential tendency toward stagnation. 
The inevitable resurgence of international 
competition raises the following question: 
Will an economy characterized by a ten- 
dency toward stagnation because of the 
oligopolization of its major industries de- 
velop serious countertendencies as that 
economy becomes enmeshed in increas- 
ingly severe international competition? 
Certainly increasing competition for raw 
material and markets implies that costs 
may not be so easily reduced, nor profit 
margins so easily protected. In like man- 
ner, if U.S. corporations fail to invest and 
expand in order to avoid spoiling the 
market, others will encroach on their 
market share. International competition 
means pressure to trim down corporate 
fat and muscle-up the production process. 
Significantly, many of the industries, such 
as autos and steel, which epitomized the 
oligopolistic market structure at the heart 
of stagnation theory are now those under 
most intense international attack. 

Many of the “confusing” phenomena 
of the last decade are more easily under- 
stood once we take increasing interna- 
tional competition into account. Increas- 
ing competition helps to explain why prices 
failed to rise sufficiently to cover the in- 
creased unit labor costs of the late 1960's. 
This, in turn, helps explain the precipitous 
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decline in profit margins and the increas- 
ing need for external finance. There are 
also a number of important recent devel- 
opments in the realm of government policy 
making which are quite consistent with a 
resurgence of international competition. 
The concern with “capital shortage” and 
the drive to increase the percentage of 
U.S. output channeled into investment up 
to the level achieved by U.S. competitors, 
the attempt to reverse the decade-long 
decline in labor productivity, the pressure 
to halt or reverse the growth of public 
employment and welfare programs, and 
the increased interest in economic plan- 
ning all seem to be more easily associated 
with increasing competition than with a 
perspective of chronic stagnation. 


V. Conclusion 


Rooted in the reality of the growth of 
the giant corporation and the continuous 
rise of monopoly power, neo-Marxist 
theories of stagnation have raised valid 
and interesting questions about the devel- 
opment of additional impediments to sus- 
tained expansion and, perhaps more im- 
portantly, about the increased potential 
severity of crises and depressions. Our 
quarrel is with the concept of chronic 
stagnation and its denial of the pros- 
pect of eventual recovery and subsequent 
expansion. 

We agree with Baran, Kalecki, Steindl 
and Sweezy that depressions have a ten- 
dency, in the absence of state interven- 
tion, to be more prolonged in a system 
of monopoly capitalism. But for that very 
reason, monopoly capitalism has a ten- 
dency to generate even more powerful 
bursts of expansion and accumulation. In 
turn, it is the very strength of the accum- 
ulation process which creates those ex- 
cesses endemic in capitalism which eventu- 
ally rupture the expansion, making crises 
inevitable and recessions and depressions 
functional. It is the potential for over- 
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expansion which had led macropolicy- 
makers to restrain the economy as often 
as they have stimulated it. Currently, in 
spite of the extremely high levels of un- 
employment and unused capacity, macro 
policy-makers are determined to prevent 
the mild expansion we are experiencing 
from generating too much momentum. 
(For an analysis of the macropolicies of 
the past decade and a discussion of policy 
prospects, see Crotty and Rapping.) 
Thus, the question at issue is not 
whether the working people of America, 
under existing capitalist institutions, can 
avoid the unemployment, insecurity, and 
waste of recurring recessions and depres- 
sions. The question is the underlying 
mechanics of crisis and recovery, in partic- 
ular the very possibility of the latter. We 
reject the concept of perpetual depression 
as the natural state of monopoly capital- 
ism, and do not look to monopoly based 
stagnation theory for the key to under- 
stand the origins of the recent crisis of 
United States and world capitalism. 
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International Crisis and Politicization 
of Economic Activity 


By DANIEL Luria AND ARTHUR MacEwan* 


| The crisis in the international operation 

of U.S, business has developed from basic 
changes in world power relations. The de- 
cline in the U.S. trade position, the break- 
up of the capitalist world’s monetary sys- 
tem, the formulation of new policies to- 
ward the Soviet Union and China, the ris- 
ing strength of the major oil-producing 
nations, and the final defeat of U.S. ag- 
gression in Indochina constitute a chroni- 
cle of the changing world order. 

The international crisis is working in 
combination with domestic events to pro- 
duce a far-reaching impact on the nature 
of economic, social, and political rela- 
tions within the United States. In this 
paper, we focus on two aspects of that 
impact. First, the international crisis is 
contributing to the development of a wider 
and qualitatively new role for the govern- 
ment in economic affairs; there is an in- 
tensification of direct government involve- 
ment in foreign economic affairs and a 
new emphasis placed on supply or cost fac- 
tors in domestic fiscal policy. Second, and 
in part related to this changing role of 
government, the international crisis is ef- 
fecting an intensification of class struggle 
within the United States. 

This paper is intended as part of a 
Marxist interpretation of the current eco- 
nomic crisis. In this context, we would 
like to call attention to four main themes 
that underlie our analysis: 1) the funda- 
mental unity of capitalism as a world sys- 
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tem, (2) the class nature of the capitalist 
state, (3) the development of crises out 
of the basic contradictions of the capitalist 
production process, and (4) the inter- 
action between changes in economic rela- 
tions and class struggle. 


I. The Crisis and Shifts in International 
Business Activity 


Ironically, the increased instability of 
international affairs has been accompanied 
by a heightened intensity in U.S. busi- 
ness’s foreign activity. During the 1970’s, 
the rate of growth of direct foreign invest- 
ment has maintained its high level of the 
1960’s. The growth of both imports and 
exports has substantially outstripped the 
increase in GNP. 

There are two explanations for this rise 
in international activity in time of crisis. 
First, the crisis internationally is bound 
up intimately with the domestic economic 
dislocations which have driven down profit 
rates within the United States significantly 
over the past decade. Consequently, the 
search for profits abroad through both 
trade and investment has assumed a new 
urgency. Second, the changed international 
environment has been characterized by 
the increased competitiveness of foreign 
manufactured goods in U.S. markets, as 
well as by a sharp rise in the prices of 
petroleum products. Both have contributed 
to an expansion in imports; and, in an 
effort to alleviate the consequent U.S. 
trade deficits while also maintaining the 
value of the dollar, the government has 
promoted exports with unparalleled vigor. 

It is in examining some of the particu- 
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lars of these aggregate responses to the 
crisis that the most interesting implica- 
tions come to light. We shall look, in turn, 
at import shifts, export shifts, and changes 
in the pattern of direct foreign investment. 
Each ‘of these is associated with a 
qualitative increase in the government’s 
direct involvement in economic affairs. 


A. Import Shifis 


Over the past several years, accompany- 
ing the dramatic rise in total imports, there 
have been two sorts of shifts in the com- 
position of imports. The first of these is 
the increasing importance of manufac- 
tures in the import bundle. In the 1960- 
64 period, 46 percent of merchandise im- 
ports to the United States were manufac- 
tured goods; in the 1965-69 period, the 
figure rose to 59 percent; and for 1970- 
74, it stood at 63 percent.’ , 

This first change in import activity pro- 
vides an accounting of the process by 
which the other capitalist nations have 
overcome the post-World War II indus- 
trial supremacy of U.S. business. While 
the relative advance of those nations had 
been on the economic horizon for a num- 
ber of years, slow productivity growth in 
the United States during the late 1960’s 
and the associated inflation led to a marked 
increase in the pace of that advance. 

The second major shift in the composi- 
tion of U.S. imports has been the higher 
share represented by petroleum and petro- 
leum products. As a share of total imports, 
crude materials and fuels—mostly oil— 
fell from 28 percent in the 1960-64 period 
to 20 percent in the 1965—69 period, and 
then dropped still further to 16 percent 
for 1970-72. But for 1973-74, crude ma- 
terials and fuels rebounded to 26 percent 
of total imports. 


1 In 1973 and 1974, the huge increase in the cost of 
oil imports dampened this trend in import composition. 
If we look only at the three years 1970-1972, manu- 
factures accounted for 67 percent of total imports. 
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The higher share of crude materials and 
fuels has been brought about largely by 
the jump in the price of petroleum, rather 
than by any increase in the quantity of 
petroleum imports. The price increase has, 
of course, been the result of a significant 
restructuring of world power relations. 
With its developing defeat in Vietnam 
and the concomitant weakening of the 
U.S. economy, the government was in no 
position in 1973 either to discipline the 
oil-producing nations or to bring about a 
common response on the part of the major 
oil-consuming countries. 

The combination of the long-term in- 
crease in manufactured imports and the 
recent sharp rise in the value of petroleum 
imports has presented the United States 
with severe difficulties.” At the very least, 
these changes have contributed to the 
destruction of U.S. hegemony in world 
capitalist affairs. The dollar basis of the 
international monetary system, for ex- 
ample, has been torn apart by the relative 
growth of foreign business strength. This 
has meant, and will likely continue to 
mean, substantial losses for U.S. busi- 
nesses. However, the U.S. government 
has taken strong action in an effort to 
dampen the impact of rising imports. (In 
the absence of such government involve- 
ment, there would be an even further de- 
cline in the value of the dollar and an 
even greater transfer of real income from 
the United States to foreign countries.) 

At least three sorts of actions have been 
taken by the government. The first and 
most visible of these has been the recent 
attempt to formulate a comprehensive na- 
tional energy program. While we are not 


*To a degree, the international petroleum situation 
has helped to offset the relative U.S. decline with 
regard to trade in manufactured goods because the 
other capitalist nations have been hurt more seriously 
by the rise in oil prices. Nonetheless, while the 
“energy crisis” has meant a relative setbeck for Euro- 
pean and Japanese business, it has nct halted the 
continuing challenge to their U.S. competitors. 
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concerned here with the details of the con- 
flicts surrounding this attempt, we do wish 
to note that, regardless of what particular 
policy emerges, that policy and the process 
of its formulation will have involved a 
high degree of government participation 
in the energy sector of the economy. 

The second consequence of the rising 
importance of oil imports has been an 
effort on the part of government and the 
oil industry to diversify sources of im- 
ported oil. Nigeria has quickly become one 
of the largest suppliers of imported petro- 
leum to the United States. Indonesia and 
Angola (the latter still under Portuguese 
control in this period) also became impor- 
tant suppliers in the early 1970’s. These 
developments could hardly have taken 
place without a concerted effort by Wash- 
ington to promote “friendly” regimes in 
these nations. While the involvement of the 
U.S. government in helping to obtain and 
protect foreign sources of supply is hardly 
new, the oil crisis has forced an intensi- 
fication of government concern. As a tac- 
tic in combatting petroleum supply diffi- 
culties, though, increased government in- 
volvement should be seen as merely chang- 
ing the nature of the problem: the poten- 
tial political conflict arising from the situ- 
ation in Angola, for example, is hardly less 
serious than the oil crisis itself. 


B. Export Shifts 


The third area of government response 
to the problem of rising imports has been 
a vigorous policy of export promotion. The 
trade deficit which first appeared in 1971 
came as no surprise since it merely repre- 
sented an extension of trends established 
during the preceding several years. Ac- 
cordingly, it is also not surprising that 
plans for responding to the deficit were 
already in the making.* Washington fore- 


* This foresight took the form of a report, United 
States International Policy in an Interdependent 
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saw the relative decline in the export po- 
tential of the U.S. manufacturing sector 
and, as part of the remedy, laid out a pro- 
gram for the expansion of U.S. agricul- 
tural exports. The two central aspects of 
the program were: 


(1) the negotiation of special arrange- 
ments with foreign governments. This 
aspect of the program has been car- 
ried out by means of such expedients 
as the Soviet grain deals and pressure 
on European governments to adjust 
trade regulations in favor of U.S. 
agriculture. 

(2) the structuring of domestic prices to 
favor agricultural production. This 
aspect of the program was set in mo- 
tion through the wage-price controls 
which took effect in August 1971. 
Raw agricultural products and ex- 
ports were explicitly exempted from 
controls, encouraging the growth of 
farm output and its sales in foreign 
markets. 


The program worked. The value of agri- 
cultural exports tripled from 1970 to 1974. 
Between 1966 and 1971, agricultural 
goods accounted for 18 percent of U.S. 
exports; for the period 1973, 1974, and 
the first half of 1975, the figure has been 
23 percent. 

The second part of the export-promo- 
tion strategy consisted of a policy of vig- 
orous sales of armaments to foreign gov- 
ernments. U.S. arms sales abroad climbed 
from $1.7 billion in fiscal 1971 to $9 bil- 
lion in fiscal 1975, or from 4 to 10 percent 
of total exports. 

The intimate relation of the U.S. gov- 
ernment with arms producers in the pro- 
motion of military sales abroad hardly 
needs documentation here. The govern- 


World, prepared by a special Presidential Commission 
and published in 1971. For a discussion of the report 
and of the “planned” nature of the rise in food prices, 
see Boddy and Crotty. 
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ment both finances weapons research and 
development costs and facilitates market- 
ing as part of the normal process of foreign 
policy. 

We have a situation, then, in which the 
two main thrusts of U.S. export expan- 
sion—agriculture and arms—have been 
implemented with the planning, sponsor- 
ship, and active intervention of the gov- 
ernment. Though government involvement 
in foreign trade is nothing new, the de- 
gree and importance of that involvement 
in response to the current crisis suggest a 
qualitative change in the relationship of 
government to the economy. 


C. Investment Shifts 


As with trade, government involvement 
with the process of foreign investment is 
not new. Yet here, too, current develop- 
ments point to increasing intensification 
of that involvement. In particular, there 
seems to be a shift toward more manufac- 
turing investment in certain underdevel- 
oped countries. The evidence on this point 
is still fragmentary and can only be taken 
as suggestive. The share of total direct 
foreign investment classified as manufac- 
turing in “developing” countries has crept 
up from 7 percent in 1966 to 8 percent in 
1974. However, because the dollar has de- 
clined in value relative to the currencies 
of most advanced countries but has re- 
mained more stable relative to those of 
nations in the “developing” category, the 
real shift toward the “developing” nations 
has surely been greater than these figures 
indicate. In certain countries, the recent 
increase in manufacturing investment has 
been very large. Total U.S. manufactur- 
ing investment in Brazil, for example, 
jumped from $2.03 billion in 1973 to $2.50 
billion in 1974; and in Mexico, from $1.80 
billion to $2.15 billion. 

This apparent new growth of manufac- 
turing investment in certain underdevel- 
oped countries is a direct consequence, on 
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the one hand, of rising unit labor costs in 
the advanced capitalist nations and, on 
the other hand, of the development of 
large and “well-controlled” work forces in 
certain poor countries. South Korea and 
Brazil are among the oft-cited examples, 
the latter recently described by Business 
Week as a country in which “More 
than a decade of authoritarian military 
rule has created a climate of political 
confidence and virtually eliminated labor 
problems. .. .” 

The trouble with military regimes, 
though, is that even the most stable 
among them require continuous injections 
of military support from Washington. And 
often they are not so stable. Accordingly,. 
as with the attempt to diversify sources 
of oil supplies, current developments in 
the foreign investment field are tying the 
U.S. government ever more firmly to poli- 
cies of manipulation and intervention 
throughout the world. 


Il. The Crisis and the Domestic 
Role of the State 


The current international crisis has not 
only led to intensified government in- 
volvement in the international activity of 
U.S. business. It has also brought about a 
changing government role in domestic 
affairs. 

The changing role of the government is 
most usefully interpreted in the context 
of the central contradiction surrounding 
the value creation and realization process 
in capitalist society. In its efforts to maxi- 
mize surplus-value, business is hemmed 
in on two sides. On the one hand, failure 
to suppress wage costs directly and imme- 
diately cuts into surplus-value. On the 
other hand, success in suppressing wages 
undermines the expansion of effective de- 
mand, the basis for the realization of 
surplus-value. 

During the long expansion of the 1950’s 
and 1960’s, the manifestation of this con- 
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tradiction was averted by two sets of cir- 
cumstances. First, the government con- 
tributed heavily to the maintenance of 
high levels of effective demand. Second, 
low fuel and food costs, both made possi- 
ble by U.S. hegemony in international af- 
fairs, allowed business wage costs to 
remain low. Moreover, government spend- 
ing to expand demand combined with 
limited foreign competition to make pos- 


sible the simultaneous growth of profits. 


and wages. 

But by the late 1960’s, the expansion of 
government spending had contributed, in 
two ways, to the undermining of profit 
rates (and rates of surplus-value). First, 
unemployment had dropped to relatively 
low levels, increasing the bargaining power 
of labor and making for a shift in factor 
shares away from capital and toward 
labor. Second, expenditures on welfare, 
unemployment compensation, and other 
social services had exerted upward pres- 
sure on wage rates. As the crisis in inter- 
national affairs has simultaneously in- 
creased food and fuel prices and increased 
foreign competition, the problems created 
by the expansionary policies of the 1950’s 
and 1960’s have become more severe. 

A partial remedy is being sought in 
limiting the size of the government deficit. 
However, given the present depressed 
state of the economy and the fear of an- 
other downturn in the near future, the 
potential for reduction of the deficit is 
severely limited. It seems likely therefore 
that greatest attention will be given to 
developing a fiscal strategy that will main- 
tain aggregate demand while placing a 
minimum of upward pressure on wages. 

On the spending side, this strategy calls 
first for a reduction in government spend- 
ing on social service programs. Cases in 
point include the administration’s recent 
efforts to cut back food stamps, govern- 
ment job creation, day care and child nu- 
trition programs, and other aspects of 
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health and education support. Federal 
action is being coupled with state and 
local efforts around the country to cut 
back on welfare payments and aid to the 
unemployed. Even the nature, if not the 
level, of military expenditure is likely to 
be affected, with more emphasis on re- 
search and development, for example. The 
tax structure implicit in the government’s 
developing strategy hardly needs to be 
stated: there will certainly be an effort 
to shift the burden away from capital 
toward labor. 

Changes in policy orientation on the 
scale of those currently being undertaken 
require thorough ideological support. The 
barrage of propaganda concerning a “capi- 
tal shortage” is a central element in forg- 
ing the necessary ideological climate. To 
be sure, the “capital shortage” is not 
simply fictitious; the international and 
domestic crises have meant real, structural 
changes in the economy affecting produc- 
tion costs. The issue, however, is who 
will pay the new costs. Were the “capital 
shortage” propaganda to work, labor 
would accept the shifts in government 
fiscal policy and would acquiesce at the 
bargaining table. 

The “capital shortage” ideology pro- 
vides a lever for dealing with a number 
of problems. For example, it seems to be 
working well as a guiding principle for 
handling the New York City crisis as well 
as other local fiscal difficulties. In New 
York, business and government have 
united (in spite of sectarian tactical dis- 
putes) around a program which would 
accomplish at the local level, and in an 
exaggerated manner, what the federal 
budget would accomplish at the national 
level. Gains won by labor in contract 
struggles and in political battles would be 
sharply cut back by any of the proposed 
“assistance” programs. 

In sum, the “capital shortage” rhetoric 
is a major part of the ideological cam- 
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paign at the center of an intense political 
and economic offensive currently being 
waged by business interests in response 
to the economic crisis. 


II. Conclusions 


The business offensive is, however, likely 
to generate a response. There is little rea- 
son to expect labor and various social 
action movements to abandon their mili- 
tance simply because business is making 
threats. The bureaucratic nature of organ- 
ized labor may serve to dampen militance. 
But the power of union bureaucracies has 
been based on an ability to deliver the 
goods, and now that ability has been 
severely undermined. 

Furthermore, labor’s response to the 
current business offerisive may take on 
some qualitatively new aspects. The de- 
politicization of working class struggles 
in the United States has depended on more 
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than a steadily rising standard of living. 
Another major factor has been the ability 
of the government to maintain an illusion 
that it plays a class-neutral role in eco- 
nomic affairs. The crisis itself has inter- 
rupted the advance of living standards. 
And, as we have argued in this essay with 
emphasis on international affairs, the gov- 
ernment is being forced by the crisis to 
take a more direct and active role in the 
economy. It is thus becoming less and 
less tenable for the government to retain 
its class-neutral image. Accordingly, we 
think it likely that as working people 
develop a response to the current crisis, 
their actions will become increasingly poli- 
ticized and class conscious. 
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THE LAST GREAT DEPRESSION 


AND THE PRESENT ONE 


Lessons for the Present from 
the Great Depression 


By PETER TEMIN* 


The economic contraction that started 
in 1929 was the worst in history. Histori- 
ans have compared it with the downturns 
of the 1840’s and the 1890s, but the com- 
parisons serve only to show the severity 
of the later movement. In the nineteenth- 
century depressions, there were banking 
panics, deflation and bankruptcy in vari- 
ous proportions. But there is no parallel 
to the massive underutilization of eco- 
nomic resources in the 1930’s. 

Given the magnitude and importance of 
this event, it is surprising how little we 
know about its causes. The reactions of 
people to the Depression, the policies un- 
dertaken during the Depression, and the 
effects of the Depression have all been 
the objects of extensive study. But the 
economic collapse itself has suffered a 
form of intellectual neglect. Too long ago 
to be part of the study of the current 
economy, too recent to be included in most 
courses in economic history, too complex 
to be explained simply, economists have— 
with a few prominent exceptions—left 
the study of the Depression to others. The 
inevitable result has been a neglect of the 
economic aspects of the Depression. While 


* The research on which this paper is based was 
supported by the National Science Foundation. The 
paper has benefited from the comments of Rudiger 
Dornbusch, Stanley Fischer, and Frederic Mishkin. All 
are to be thanked. None are to be implicated in the 
views expressed. The views expressed here are the 
author’s and do not reflect those of the Dept. of Eco- 
nomics or the Massachusetts Institute of Technology. 
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economists have advanced a variety of 
hypotheses to explain why depressions can 
take place, little attention has been given 
to the explicit application of these com- 
peting theories to the biggest depression 
in history. 

One reason, often and correctly given 
for the magnitude of the Great Depres- 
sion, is the absence of a concerted expan- 
sionary macroeconomic policy between 
1929 and 1933. The monetary and fiscal 
policies that we now think could have been 
effective in moderating or eliminating the 
contraction were not used to any percepti- 
ble extent.* 

But the question of what macroeco- 
nomic policy would have worked is only 
one question that can be asked about the 
Great Depression. It is of considerable 
interest also to know what happened to 
make such a corrective policy desirable.’ 
What happened in the years around 1929 
that (in the absence of offsetting govern- 


*For the failure of monetary policy to be used, see 
Friedman and Schwartz, 1963a. For the failure of 
fiscal policy, see E, Cary Brown, 1956. M. R. Norman, 
1969, argues that a successful counter-cyclical fiscal 
policy would have had to exceed greatly the scale of 
anything even contemplated in the 1930's. Of course, 
the negative argument that macroeconomic policies 
were not used is hardly the same as the positive 
argument that these policies would in fact have been 
effective. This assertion is difficult, possibly even im- 
possible, to prove, and the debate about it revolves on 
questions about the structure of the economy rather 
than the occurrence of specific historical events. 

* This is the question I have addressed in Temin, 
1976. 
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ment policies) led to the historically uni- 
que events of the 1930’s? While this ques- 
tion is different from the question of what 
policies are appropriate for curing depres- 
sions, it is not unrelated, as the work of 
Milton Friedman and Anna Schwartz 
shows. 

Friedman and Schwartz’s classic Mone- 
tary History of the United States forms 
the base of an argument that movements 
of income have historically been caused 
by changes in the stock of money, which 
in turn are caused by a variety of exogen- 
ous factors. The Monetary History docu- 
ments the last step of this argument, 
from which the other steps are derived. 

Upon examination, however, the Mone- 
tary History turns out to be an account 
of the supply of money. Friedman and 
Schwartz never acknowledge the existence 
of the identification problem implicit in 
any attempt to partition changes in a 
quantity into changes in the supply and 
changes in the demand. Instead, they dis- 
cuss the supply of money and ignore the 
demand—a procedure that can only be 
justified by the assumption that changes 
in the stock of money were attributable 
almost entirely to shifts of the supply 
curve. This proposition, which the Mone- 
tary History appears designed to prove, 
is instead an assumption on which the an- 
alysis of the book rests.* 

For instance, the Monetary History as- 
serts that the stock of money fell in the 
early 1930’s because of an autonomous 
fall in the supply of money. The fall in 
the supply was caused in the first instance 


by a decline in Federal Reserve credit’ 


outstanding in 1930, but far more impor- 
tantly by the effects of the banking fail- 


*Friedman and Schwartz, 1963a. The argument is 
implicit in the Monetary History, but made explicit in 
Friedman and Schwartz, 1963b, and Friedman and 
David Meiselman, 1963. 

‘This interpretation of the Monetary History is 
extensively documented in Temin, 1976, Chapter II. 
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ures that started in late 1930. The fall in 
the supply of money induced a movement 
along the (stable) demand curve for 
money—that is, a decline in income and 
interest rates—to equilibrate the money 
market." The fall in income therefore was 
a result of the autonomous factors de- 
creasing the supply of money. 

Because of the incompleteness of the 
book’s argument, however, there is noth- 
ing in the narrative of the Monetary His- 
tory to refute the following completely 
different story: Income and production 
fell after 1929 for nonmonetary reasons. 
Since the demand for money is a function 
of income, the quantity of money de- 
manded fell also. The money market was 
equilibrated by the fall in the stock of 
money following the -bank panics, but 
these panics did not in any way cause the. 
decline in income.® 

It is not easy to resolve the implicit 
identification problem and choose between 
these two stories, and I have tried a va- 
riety of approaches. Space precludes any- 
thing more than a brief mention of my 
conclusions here as they are fully reported 
elsewhere (see Temin, 1976). I found 
that it is harder to discriminate between 
these two stories than one might imagine 
from the intensity of the debate among 
macroeconomists, but that there is no 
evidence of any effective deflationary pres- 
sure from the banking system between 
the stock-market crash in October 1929, 
and the British abandonment of the gold 
standard in September 1931. 

As mentioned at the start of this dis- 
cussion, this disagreement among histori- 


"Friedman and Schwartz’s argument assumes that 
the bank failures had a much stronger effect on the 
demand for deposits than on the demand for money. 
For a first approximation, the latter may be ignored. 

° In Friedman and Schwartz's story, income would 
not have declined nearly as much as it did in the 
absence of the banking panics, In this alternative story, 
income would not have been much higher in the 
absence of the panics. 
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ans is of more than passing interest. Our 
inability to settle on a single story of the 
Great Depression, or even to devise power- 
ful tests of alternative stories, suggests 
that a certain diffidence with respect to 
current policy prescriptions is in order. 
It also makes it hard to generalize from 
the experience of the 1930’s because it is 
not clear which aspects of that time were 
critical in the economic decline. Never- 
theless, a stab at comparison is worth 
making. Is there anything in current ma- 
croeconomic data that suggests that we 
are in for a period of substantial and 
sustained underutilization of economic re- 
sources on a scale approaching the experi- 
ence of the 1930's? 

Despite current optimism on this score, 
there are a number of similarities between 
the recent decline and the beginning of the 
Great Depression. Some of them are shown 
in Table 1, where annual data is used in 
preference to quarterly data to make the 
recent observations consistent with the 
available annual data from the 1930’s. 
Annual rates of change of several macro- 
economic variables are shown for the first 
two years of the Great Depression, for last 
year, and this. year. The data for 1975 
have been estimated from data on the first 
three quarters, but they should be 
accurate to the degree needed for this 
discussion. 

The GNP deflator is listed in the first 
row of Table 1 because recent price his- 
tory is so different from the price history 
of the late 1920’s and early 1930's. It 
seems absurd to discuss, say, the nominal 
quantity of money without paying atten- 
tion to the rate of inflation, but there are 
also objections (as we shall see shortly) 
to dealing solely with real balances. I 
therefore have shown the changes in a 
price index separately to emphasize the 
price movements removed in the calcula- 
tion of real magnitudes. 
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The second and third rows of Table 1 
show the growth rate of the real stock 
of money under two definitions. In 
nominal terms, the path of the money 
stock in the last two years was com- 
pletely different than in 1929-31. In 
real terms, however, there is more simi- 


TABLE 1—PERCENTAGE CHANGES IN SOME MACRO- 
ECONOMIC VARIABLES, 1929,31 Ann 1973,75 











(Percent) 
1929- 1930- 1973- 1974- 
30 31 74 75 
GNP deflator : —3 —9 +10 +9 
Real M! —1 +3 —4 —4 
Real M? +1 +3 —1 ~-1 


Real stock prices —16 -26 —36 —-—7 
Real residential con- i 

struction, 1958 prices —39 —19 —27 —22 
Real consumption 

expenditures, 

1958 prices ~—7 —4 —2 +1 
Real GNP, 1958prices —10 —8 —2 —3 





Sources: Council of Economic Advisors, Annual Reports, 
1975, 1971; Board of Governors of the Federal Reserve 
System, Banking and Monetary Statistics (Washington, 
1943); Standard and Poor, Trade and Securities Sta- 
tistics, 1974 and 1975; and Survey of Current Business, 
recent issues. M1, M?, and stock prices were deflated by 
the GNP deflator. The last column shows estimates 
made informally from data on the first three quarters of 


. 1975, 


larity. The real money stock remained 
more or less constant in 1929-30 and 
rose in 1930-31; it fell slightly in 1973- 
74 and 1974-75. In neither period did 
the real money stock behave in an expan- 
sionary manner, and it fell more in the 
last two years than it did in the early 
1930’s. 

What should we conclude from this 
comparison? If we believe that the de- 
mand for money is a stable function 
around which there is very little varia- 
tion, that the interest-elasticity of the 
demand for money is low, and that the 
direction of causation runs from the stock 
of money to the arguments on the right- 
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hand side of the familiar equation, we 
must look for a fall in real GWP.” 

This approach ignores interest rates 
and other financial markets; only an ex- 
treme monetarist would stop here. One 
financial market whose movements have 
been cited repeatedly as a cause of the 
Great Depression is the stock exchange. 
As can be seen in Table 1, prices on the 
New York Stock Exchange declined more 
from 1973 to 1974 than they did from 
1929 to 1930, and the difference is quite 
large in real terms. And even though stock 
prices fell less in real terms this year 
than in 1931, the fall over a two-year 
.period was almost exactly the same for 
1929-31 and 1973-75. If the stock-market 
crash was a powerful deflationary force 
in 1930, there would seem to be cause for 
alarm now from this quarter also. 

Turning to nonfinancial markets, the 
decline in housing in the 1930’s often is 
cited as a primary cause of the Great De- 
pression. And, as everyone knows, the 
construction industry is a serious casualty 
of the current financial picture. As Table 
1 shows, the proportional decline in the 
real value of housing investment was only 
slightly smaller in 1973-74 than in 
1929-30 and slightly larger in 1974—75 
than in 1930-31. The data in Table 1 are 
only the tip of the iceberg; the history of 
construction is too complex to be sum- 
marized this simply. But a more detailed 
history would not refute the assertion that 
if a prosperous construction industry is 
needed for the health of the economy, as 
most Keynesian descriptions of the De- 
pression seem to assume, then the recent 
decline in housing is extremely serious. 


1 This argument typically is made in nominal terms 
by monetarists, and the inflation rate is then sub- 
tracted from the growth of nominal income to get the 
growth rate of real income. If the income elasticity of 
the demand for money is one, that is, if velocity is 
constant as is often assumed, the two procedures are 
the same. 
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(See Ben Bolch and John Pilgrim.) - 

So much for similarities. There are also 
several striking discrepancies between the 
recent record and the experience of the 
1930’s differences that we hope are enough 
to justify the current optimism. The in- 


stability of foreign exchange markets, the 


difficulties attendant upon large shifts in 
international lending, and the problems of 
countries experiencing sharp changes in 
the terms of trade, all figure prominently 
in many stories of the 1930’s. All of these 
problems are present today, but the struc- 
ture in which they are taking place does 
not seem as vulnerable as the inter-war 
one. In particular, the era of floating ex- 
change rates does not seem to be as vul- 
nerable as the gold-exchange standard was. 

In addition, the fall in real consumption 
expenditures was far smaller in 1973-74 
than in 1929-30. The dramatic decline in 
consumer spending in 1930 was an im- 
portant—possibly even critical—part of 
the story of the Great Depression. In my 
view, an autonomous fall in consumer 
spending in 1930 was a major factor block- 
ing the recovery that contemporary ob- 
servers expected until quite late in that 
year (see Temin 1976, Chapter III). If 
this view is accepted, then the current rela- 
tive steadiness of consumption expendi- 
tures is quite encouraging. 

This raises an obvious question: Why 
didn’t consumer spending fall as much 
relative to the predictions of a standard 
set of expenditure functions last year as 
it did in 1930? A tentative answer is sug- 
gested by some recent work of Frederic 
Mishkin (1975a and b). Consumer ex- 
penditures, Mishkin argues, are related to 
the balance-sheet position of households, 
in which the stock of money figures only 
marginally. It has by now become a com- 
monplace that household spending plans 
are in part a function of the household’s 
net wealth. In addition, Mishkin argues 
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that the costs of selling illiquid assets— 
or in the extreme case of going bankrupt— 
induce household spending to be a func- 
tion of the household’s leverage as well. At 
the same level of net wealth, con- 
sumption expenditures will be inversely 
related to the volume of debt. 

People were increasing their indebted- 
ness throughout the 1920’s and they bor- 
rowed heavily in 1929. When the stock- 
market crash came, the net wealth of 
households was reduced and their leverage 
was increased. (The decline in the value 
of their assets both reduced their net 
wealth and raised the ratio of their debts 
to their assets.) The combination of these 
two movements caused consumption ex- 
penditures to slump dramatically in 1930. 

This effect was not present to the same 
degree in 1974 for two reasons. There was 
no accumulation of debt in 1973 com- 
parable to the build-up in 1929. And the 
inflation of 1974 reduced the real value 
of debt while the deflation of 1930 in- 
creased it. Consequently, while the effect 
of the decrease in consumer liquidity was 
apparent in 1974, it did not have the dra- 
matic macroeconomic implications that it 
did in 1930. 

Finally (in our list of optimistic fac- 
tors), there does not seem to be a sub- 
stantial risk of repeating the sequence of 
bank failures that characterized the early 


1930’s. The FDIC was able to contain the’ 


failures of the United States National 
Bank of San Diego in 1973 and the Frank- 
lin National Bank of New York in 1974 
in ways that aborted any rise in destabiliz- 
ing speculation against banks. There does 
remain-——at the time of writing—the risk 
that a default by New York City might 
weaken banks holding the city’s paper and 
lead to a banking panic, but this risk ap- 
pears small. The Federal government 
probably will not let the city default, and 
investors probably will be happy with a 
negotiated write-down of assets in place 
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of a court-directed write-down. Even if the 
city does default, this possibility has been 
extensively discounted. An event so fully 
anticipated should not initiate a panic, al- 
though it may have less dramatic contrac- 
tionary effects by raising the interest rates 
at which many potential purchasers of real 
capital can borrow. 

Our view of the Great Depression is 
hardly complete. In a serious discipline, 
it must be a cause of concern that one of 
the major events in our economic history 
is still so poorly understood. Nevertheless, 
our knowledge of the Great Depression is 
still sufficient to give us some assurance 
that the current position is not nearly as 
serious as the economic condition in 1930. 
It would be nice to say that this was the 
result of more enlightened macroeconomic 
policies by our current leaders, but the 
story just sketched does not support such 
a conclusion. We are the beneficiaries of 
some changes in the structure of the econ- 
omy and luck rather than the fruits of ex- 
pert leadership. 
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The Demand for Money from the Great 


Depression to the Present 


By ARTHUR E. GANDOLFI AND JAMES R. LorHian* 


Myths and legends about the Great 
Depression have dominated the public’s 
perception of the business cycle. They 
have shaped government policy and, until 
recently, they have even held powerful 
sway among economists. In the immediate 
aftermath of the Great Depression, many 
economists came to question the funda- 
mental concept of economic equilibrium. 
Velocity was thought to be highly unstable 
—as in the case of the “liquidity trap”-—so 
that the quantity of money supplied was 
consistent with any level of nominal in- 
come. In the real sector, there was the 
frightening specter of underemployment 
equilibrium. Following a shock to the 
economy which reduced output and de- 
pressed prices, there were reputedly no 
forces at work that would achieve a return 
to full employment. What is remarkable 
about these ideas is that they gained such 
widespread acceptance in the economics 
profession despite the absence of any 
systematic supportive evidence. 

As empirical evidence on the economy 
accumulated, more and more economists 
turned away from such views. Milton 
Friedman and Anna Schwartz’s explana- 
tion of the monetary nature of the Great 
Depression provided the major stimulus 
for this reevaluation. Their conclusions 
were buttressed by the results of other 
statistical studies which have dealt direct- 


* First National City Bank. We are grateful to 
John Maher for his extremely competent assistance 
in the preparation and analysis of the data. We also 
want to thank Thomas K. Barneby, Phillip Cagan. 
Stanley Diller and Anna J. Schwartz for their com- 
ments on an earlier draft and Deborah Wenninger for 
her. programming assistance. 
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ly with the 1930’s, such as those by Martin 
Bronfenbrenner and Thomas Mayer, by 
Allan Meltzer, by Clark Warburton and 
most recently by Arthur Gandolfi. Their 
arguments have been given support by 
the numerous studies of money demand 
that have demonstrated its essential sta- 
bility under diverse institutional and 
economic conditions. 

The current recession has led to a re- 
newed concern over economic instability. 
This concern is evidenced by the resurrec- 
tion of a whole list of proposals reminis- 
cent of the 1930’s—running the gamut 
from WPA-type employment projects to 
national economic planning. The Great 
Depression again is pointed to as the pre- 
mier example of economic instability; the 
current recession as its second coming. 
One reason for the persistence of the con- 
troversy surrounding the Great Depres- 
sion lies in the difficulty in testing com- 
peting explanations of the behavior of the 
economy during short historical episodes. 
The number of truly independent time- 
series observations is very. limited and 
the degree of collinearity among possible 
explanatory variables is too high. 

Our paper focuses on one of the contro- 
versies noted above—the behavior of the 
demand for money during business con- 
tractions. This issue is of particular im- 
portance since a stable demand function 
for money is an essential requirement for 
a monetary explanation of the cycle. To 
get around data limitations, which result 
from the use of time series alone, we use 
yearly cross-state data for the period 1929 
through 1968. This approach increases 
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our degrees of freedom and reduces prob- 
lems of collinearity. It also provides the 
possibility of reconciling the pre- and post- 
World War II movements of velocity 
which have made it difficult to say any- 
thing definitive about velocity and the 
demand for money over short time periods 
like the early 1930’s.* 


I. The Model and the Data 


As a model of the demand for money we 
assume a fairly standard relationship of 
the form: 


In (M/PN) = Bo + bı In Yp 

+ Baln [(1 + RB)/(1 + RM), 
where (M/PN) is per capita real total 
commercial bank deposits, yp is perma- 


nent per capita real personal income and 
where the bracketed term is the ratio of 


the value in the next period of a dollar. 


invested in long-term bonds to the value 
in the next period of a dollar held as de- 
posits—a measure of the opportunity cost 
of holding money. 

The data we use cover the continental 
United States and the District of Columbia 
for the forty years from 1929 through 
1968. Real per capita money holdings are 
estimated by deflating total commercial 
bank deposits for each state by the na- 
tional consumer price index and by total 
state population. In calculating the state 
permanent income series, we used an ex- 
ponentially declining weighted average of 
state per capita personal income with an 
initial weight of .33 and an allowance for 


! Prior to the war, velocity in the United States— 
particularly that of M*—trended downward, sug- 
gesting to many observers a secular decline. In con- 
trast, the velocity of M* increased more or less steadily 
since 1946, while the velocity of M’ increased from 
1946 until the early 1960’s, remaining relatively con- 
stant thereafter. Not surprisingly, the bulk of the 
income elasticities estimated in demand for money 
studies with postwar data have been markedly lower 
(.5 to .7) than the longer term estimates (1.0 to con- 
siderably above) covering both the prewar and post- 
war periods. 
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separate state trends in income. The rate 
of interest paid on deposits was calculated 
by dividing the total interest paid on de- 
posits, net of services charges on demand 
deposits, by a weighted average of June 
and adjacent December deposit figures. 


IL. Empirical Results 


We obtained estimates of the parame- 
ters of our money demand function from a 
wide variety of regressions—individual 
yearly cross-state regressions end pooled 
regressions, for the full 40-year period 
and for different subperiods.” We find that 
on the whole the demand for money has 
been stable over these 40 years. The 
standard errors of our regressions show 
little variation whether we go from period 
to period or whether we aggregate tem- 
porally. And the income and interest rate 
coefficients obtained from regressions run 
over the five-year and ten-year subperiods 
are remarkably stable. These regressions 
are presented in Table 1. 

The income coefficients from the five- 
year regressions range from 1.20 to 1.42 
and, for the 10-year regressions, from 
only 1.29 to 1.35.° Interest rate coefficients 
indicate an inelastic response of money 
demand to interest rates in all instances. 
In the five-year regressions, however, the 
effect of interest rates on the demand for 
money is considerably less stable than 
that of income. The coefficients themselves 
go from —4.74 to —15.70; the elastici- 
ties (estimated at the mean) from —.13 to 
—.53. But in the 10-year regressions this 


* All regressions which include the years 1929 
through 1936 contain current and lagged failure rate 
variables. For justification of the variables see 
Gandolfi’s earlier paper. 

* Our finding that the income elasticities estimated 
cross-sectionally are both stable and greater than 
unity casts considerable doubt on the hypothesis that 
the postwar rise has been caused by a decrease in the 
income elasticity of demand. It implies that the low 
estimates of income elasticities others have found using 
postwar data are the results of specification bias rather 
than any systematic alteration in income elasticity. 
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TABLE 1—Recressions OF In (M/PN)=Bo+8: In yp +f2 in [((14+RB)/U+RM) } 
Period Bo Bi Ba SE Rk êr Period Bo ßı Bo SE R? Er 
1929-33 —2.48 1.30 —14.30 .200 .89 —.44 1929-48 —2.6% 1.29 —5.62 .212 .88 —.15 
(9.24) (35.87) (5.73) (19.08) £75.19) (3.38) 
1934-38 —2.93 1.33 -4.74 .213 .86 —.13 1949-68 —3.08 1.34 —10.99 .198 .70 —.34 
(10.10) (36.16) (1.33) (14.78) (48.01) (8.95) 
1939-43 —2.91 1.34 —15.26 .222 .83 —.35 
(9.18) (34.49) (2.46) 1929-68 —1.94 1.20 —12.97 .212 .87 —.37 
194448 3.02 1.34 —9.87 .196 .75 —.24 (22.57) (101.25) (14.37) 
(6.32) (25.74) (1.33) 
1949-53 —3.77 1.42 —8.67 .179 .77  —.22 Yearly Intercepts 
(9.42) (28.30) (2.02) 
1954-58 —2.69 1.29 —11.64 .192 .68 —.35 1929-68 1.31 —18.80 .198 .80 
(6.07) (22.61) 3.53) (81.37) (11.48) 
1959-63 —1.85 1.20 —15.70 .202 .62 —.53 1929-48 1.33 — 17.33 .202 .85 
(3.42) (18.32) (4.59) (68.90) (7.29) 
1964-68 —~2.43 1.26 —11.29 .213 .55 —.39 
(4.11) (16.96) (4.48) 1949-68 1.28 —20.31 .194 .67 
(41.78) (9.00) 
1929-38 —2.66 1.31 —11.10 .207 .88 —.32 
(14.01) (52.75) (5.58) 
1939-48 —3.07 1.35 —11.95 .209 .85 —.28 
(14.33) (51.88) (2.68) 
1949-58 —3.12 1.35 —12.68 .186 .73 —.35 
(10.92) (36.01) (5.63) 
1959-68 —2.76 1.29 —12.21 .209 .62 —.42 
(7.15) (27.83) (6.05) 


® For 1929-55 bank deposits (as of June 30) came from All Bank Statistics and for 1956-68 from the E.4 call reports, 
both of the Board of Governors of the Federal Reserve System. For 1929-48 interest expenses of banks came from the 
Annual Reports of the Comptroller of the Currency and for 1949-68 from the Annual Reporis of the Federal Deposit 
Insurance Corporation. Long-term bond rates came from Standard and Poors, Trade and Security Statistics; state 
population from the Population Report of the Bureau of the Census; and both state personal income and the consumer 
price index from the Survey of Current Business of the Bureau of Economic Analysis. 

The R? omits the contribution of the yearly intercepts in the last three regressions. The elasticity of the interest 


rate variable, calculated at the mean, is «e and the numbers in parentheses are absolute values of ż statistics. 


variation decreases markedly, with the 
coefficients ranging from —11.10 to —12.68 
and the elasticities from —.28 to —.42. 
What the pattern of the interest rate co- 
efficients shows is that the exact opposite 
of the liquidity trap, reputed to have char- 
acterized the 1930’s, occurred. Interest 
elasticities fell as the level of interest 
rates declined. 

To analyze further the stability of our 
estimates we ran Separate yearly cross- 
state regressions for each of the 40 years. 
In these regressions, both the income and 
interest rate coefficients varied more 
widely than in the five-year pooled re- 
gressions. Income coefficients ranged from 
1.06 in both 1966 and 1967 to 1.50 in 


both 1950 and 1951, rising fairly con- 
sistently from 1.28 in 1929 to the peak of 
1.50 and thereafter declining until they 
reached low points in 1966-67. The in- 
terest rate coefficients were even more 
widely dispersed than the income, rang- 
ing from —30.93 in 1967 to 16.98 in 1946.* 


*We suspect, however, that these estimates over- 
state the true variability in interest rate -coefficients. 
Since the long-term bond rates are the same for all 
states, variations in our interest rate variable in any 
one year will be due totally to differences in the rate 
of interest paid on money in different states. For years 
in which these differences are small—such as from the 
mid-1930’s to the early 1950’s—it will be difficult to 
obtain good estimates. Accordingly, the pooled regres- 
sions may give a more accurate picture, than the 
yearly regressions, of the effects of interest rates on 
money holdings. 
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The differences over time in our yearly 
estimates of demand functions are re- 
flected further in results of analyses of 
covariance. For the period as a whole, and 
for the subperiods 1929-48 and 1949-68, 
we rejected the hypothesis of homogeneity 
of the yearly regressions. The F ratios to 
test the significance of the temporal dif- 
ferences in both slopes and intercepts were 
2.27 and 1.54 for the subperiods and 3.02 
for the whole period. None of these is of 
overwhelming magnitude, but they are all 
statistically significant at the .01 level. 

What we want to find out is the source 
of this apparent instability. We wish to 
discover first whether it is due to a change 
over time in the relationship between 
money holdings and the explanatory vari- 
ables—a change in the income and interest 
rate coefficients—or to some purely time- 
related omitted variable which would show 
up as a change in the intercepts. More 
important for the purposes of this paper, 
we want to know whether the apparent in- 
stability is essentially a cyclical or a secu- 
lar phenomenon. 

In answer to the first of these questions 
we found that we could account for the 
instability in yearly regressions by changes 
in intercepts rather than changes in the 
income and interest rate coefficients. For 
both of the 20-year subperiods and, more 
importantly, for the period as a whole the 
differences in yearly slope coefficients be- 
came highly insignificant after we allowed 
for separate yearly intercepts. The F ratio 
never exceeded .88 in any of these three 
instances. We also ran a covariance an- 
alysis of the differences between the co- 
efficients of interest rates and income in 
the 1929-48 period versus the 1949-68 
period, after allowing for differences in 
yearly intercepts within each subgroup. 
The regressions themselves are presented 
in the bottom half of Table 1. The visual 
impression of stability is further confirmed 
by the statistical tests. The differences in 
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slope coefficients between these two sub- 
groups are insignificant at the .05 level— 
an F ratio of 1.11. 

Covariance analyses performed for the 
1930’s alone indicated homogeneity of 
slope coefficients for that decade. For the 
separate five-year periods 1929-33 and 
1934—38 and for the.two combined, the 
yearly income and interest rate coefficients 
showed no significant differences after we 
allowed for separate yearly intercepts. 
When we considered slopes and intercepts 
together we could not reject the hypothesis 
of homogeneity for the yearly regressions 
within the subperiod 1934-38 but could re- 
ject it—just barely at the .05 level—for 
the years within the subperiod 1929—33 and 
within the whole period 1929-38.5 

To investigate the source of the insta- 
bility of yearly intercepts we ran several 
tests. One was based upon regressions with 
separate intercepts for reference cycles, 
measured peak to peak. Comparing these 
regressions with regressions with single in- 
tercepts showed that the cyclical inter- 
cepts significantly reduced the unexplained 
variance for both the whole period and 
for the two 20-year subperiods analyzed 
separately. Comparing the regressions with 
cyclical intercepts with the regressions 
with separate yearly intercepts showed 
that the variation within cycles remained 
significant. However, as Table 2 demon- 
strates, the greater portion of the varia- 
tions left unexplained by income and in- 
terest rates was among cycles and not 
within. Judged in terms of the mean 
square due to regression on the dummy 
variables for cycles relative to the mean 

* This instability of the intercepts for the first five- 
year period differs from the results presented by 
Gandolfi in an earlier article. The difference is due to 
differences in the treatment of the two purely temporal 
variables—the interest rate and the price index. 
Gandolfi’s deflator was implicitly permanent rather 
than the current prices used here. His interest rate 
variable was In (1+RM), which allows the effects of 


changes in the numerator of our expresion to be 
picked up by the intercept. 
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square due to regression on the dummy 
variables for years (within cycles), it was 


almost eight times as great for the full . 


period (1.039 versus .136). Judged in 
terms of the decrease in residual variances 
it was twice as great (.004 versus .002). 
Our conclusion is that the instability that 
we have uncovered is much more a secular 
than a cyclical phenomenon. 

This conclusion is given further cre- 
dence by an additional test. When we in- 
cluded a dummy variable for the contrac- 
tion stage of all reference cycles in the 
regressions with individual cyclical inter- 
cepts, in no instance—in neither the full 
period nor the two 20-year subperiods— 


TABLE 2—COMPARISONS OF INTER AND INTRA CYCLICAL 
VARIATIONS IN THE DEMAND FOR MONEY? 





Residual Variance from Variations Due 
Regression With to Differences? 


Single Cyclical Yearly 


Inter- Inter- Inter- Among Within 
Period cept cepts cepts Cycles Cycles 
1929-68 .045 .041 .039 1.039 .136 


1929-48 .045 .043 041 .662 .176 
1949-68 .039 .038 038 .135 .082 








2 Data sources are given in Table 1. 

b The variance among cycles is the difference in the 
sums of squared errors from regressions with single and 
with cyclical intercepts and the variation within cycles 
is the difference in the sums of squared errors from re- 
gressions with cyclical and with yearly intercepts, both 
divided by the appropriate degrees of freedom. 


was this variable anywhere near signifi- 
cant. Moreover, its coefficient, which 
measures the deviation in contractions 
relative to expansions, was never greater 
than 1.6 percent. This evidence shows that 
even though there are significant varia- 
tions in money demand within reference 
cycles they are not attributable to the 
cycle per se. They may merely be an ex- 
tension of the departures we have observed 
among cycles. 
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II. Summary and Conclusions 


The stability of the demand for money 
function is an issue that economists can- 
not ignore. As long as there exists a stable 
demand for money function, movements in 
the supply of money are the crucial de- 
terminant of movements in nominal in- 
come and prices. Our results, based upon 
time series of cross-state data, show that: 
money demand has been basically stable 
both over the whole period we have in- 
vestigated and in individual years of the 
decade of the 1930’s. And the instability 
that we did uncover in our estimated de- 
mand functions is predominantly secular 
rather than cyclical. So our results imply 
that cyclical declines in general—and the 
Great Depression in particular—neither 
stem from, nor are aggravated by major 
structural changes in the demand for 
money. 

Our findings also confirm the efficacy 
of monetary policy in counteracting sub- 
stantial cyclical declines. They strongly 
suggest that, regardless of the initial cause 
of such a downturn in aggregate demand, 
changes in money supply can be a useful 
palliative. The argument by Friedman and 
Schwartz that the Federal Reserve could 
have mitigated the severity of the Great 
Depression seems to us, on the basis of our 
analysis, to be correct. This does not mean, 
however, that our evidence justifies con- 
tinual “fine-tuning.” We observe statisti- 
cally significant short-run departures from 
our model. Such errors may make counter- 
cyclical policy of limited use in anything 
other than periods of severe economic 
problems. 

Inherent in the Friedman and Schwartz 
position is the proposition that had the 
supply of money not been drastically 
shrunken between 1929 and 1933, the fall 
in income would have been self-limiting 
and relatively mild. The alternative ex- 
planation, that this decrease in the supply 
of money was a consequence rather than a 
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cause of the substantial fall in economic 
activity, is a logical possibility, but one 
which we find totally unconvincing. It im- 
plies that a fall in the demand for money 
due, say, to a fall in income will bring 
about a fall in the supply. There is no 
obvious reason why this would be the 
case. To argue so, one would have to 
demonstrate that the proximate determi- 
nants of the supply of money—particu- 
larly the deposit-currency and deposit- 
reserve ratios—are sensitive to the factors 
influencing the demand. But this argu- 
ment is inconsistent with the evidence. If 
demand and supply were interdependent, 
then in view of substantial differences in 
conditions of supply over our sample 
period we would expect to see a good deal 
of temporal instability in our estimated in- 
come and interest rate coefficients. But 
since that was not the case, we suspect that 
the degree of interdependence has been 
small. The evidence accumulated by Phil- 
lip Cagan in his analysis of the money 
supply process leads to the same conclu- 
sion. Cagan found that the major move- 
ments in the deposit-currency and deposit- 
reserve ratios during severe reference 
cycle contractions were the result of panics 
rather than the falls in economic activity. 
He concluded further that these panics 
were themselves episodic and not the 
products of income declines. 

If the influence in the Great Depres- 
sion ran from income to money rather than 
the other way around, then it was indeed 
an historical anomaly marked by funda- 
mental one-time changes in the way the 
general public and the banking sector 
formed their preferences. And since we 
find no evidence of such changes in the 
overall demand for money we are exceed- 
ingly suspicious of the argument that they 
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occurred in these other areas of the 
economy." 


€ Michael Darby’s paper further substantiates this 
conclusion. He shows that the real sector of the 
economy had a much greater tendency to move toward 
full employment in the 1930’s than was previously 
believed. 
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War-Related Debts and the 


Great Depression 


By Heywoop FLEISIG* 


At the conclusion of World War I, war- 
related debts were about $12 billion, an 
amount greater than total U.S. private 
long-term foreign assets, and equivalent 
to perhaps 15% of U.S. national income. 
Every major western country owed some- 
thing to someone, but on net most of the 
war debts were owed to the United States 
by France, Great Britain and Italy; these 
four countries in turn, were to receive most 
of the payments by Germany on the repa- 
rations account. The largest single net 
creditor was the United States, the largest 
single net debtor was Germany. 

The heated and lengthy economic debate 
about war-related debts, conducted in the 
context of passionate moral and political 
disputes, produced two distinct strains of 
thought: one was the well-known discus- 
sion of transfer; the other, less adequately 
incorporated into the literature, held that 
the war-related debts critically disrupted 
the international financial system, possibly 
started the depression, and probably 
aggravated it. 

No simple, direct line can be drawn, 
however, from war-related debts to world 
economic activity: payments on war- 
related debt were made in the 1920’s with 
no obvious adverse effect on economic 
activity; payments were cancelled in the 
1930’s with no obvious beneficial effect 
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on economic activity. Accordingly, most 
accounts of the world depression center 
on elements other than war-related debts. 

Therefore, this paper begins by raising 
some analytical issues about the relation 
between the war-related debts and income, 
before turning to the role of war-related 
debts in an explanation of the depression. 
It then argues that these debts had no im- 
portant role in starting the world depres- 
sion, some role in aggravating it, and a 
central role in the German depression.. 
Although war-related debts did not begin 
the world. depression, the analysis used 
to reach that conclusion indicates that 
then-contemporary concern about the eco- 
nomic effects of the debts was probably 
warranted, that even without a world de- 
pression eventual German default was 
likely, and that such a default probably 
would have created at least a mild world 
recession. The paper concludes with a dis- 
cussion of some implications for the inter- 
national economy today. 


I. International Debt in the International 
Economy: Some Conceptual Considerations 


First, let us consider the notion of the 
“ability” to repay a foreign debt. Given 
the Marshall-Lerner conditions, deprecia- 
tion by the debtor country will increase 
its trade balance measured in dollars or 
gold, the units of account that nominally 
valued the debts. The debtor cannot, how- 
ever, increase its trade balance indefi- 
nitely. Given a full employment output 
dependent on techniques and factor quan- 
tities, and assuming that physical capital 
cannot be transferred to satisfy the debt, 
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increases in the trade surplus can occur 
only at the expense of domestic consump- 
tion and investment. Minimum acceptable 
consumption and investment determine 
the maximum trade surplus and, thereby, 
the maximum rate at which the debt can 
be reduced. The debtor’s maximum trade 
surplus will be lower if the creditor takes 
measures to reduce his counterpart trade 
deficit, but the maximum will exist even 
where the creditor does not take such 
measures. 

The maximum rate of repayment need 
not be the optimum rate of repayment. 
The optimum rate of repayment is a vari- 
ant of the now-familiar question of the 
optimal social savings rate. While the 
-debt-repayment problem has its own in- 
teresting features, such as the relation be- 
tween the terms of trade and the rate of 
repayment and the imposition of a fixed 
minimum total social savings equal to the 
debt imposed, all that need concern us 
here is that when the optimum rate is less 
than the scheduled rate, the debtor will 
optimally roll over the debt with private 
or public international borrowing. 

It is helpful, then, to distinguish three 
rates of repayment: the maximum rate, 
the optimum rate, and the rate actually 
scheduled in the debt. A debtor may be 
“able to pay” a debt in the sense that the 
present value of the maximum trade sur- 
plus exceeds the present value of the debt. 
The debtor, nonetheless, must roll over 
part of the debt if an annual scheduled 
payment exceeds the maximum annual 
payment; it will choose to roll over the 
debt when the annual scheduled payment 
exceeds the optimum annual payment. The 
rolling over of war-related debts onto 
private account, and the accompanying 
increase in the net U.S. creditor position 
toward the debtor countries, need repre- 
sent neither inability nor unwillingness 
to pay by the debtors, though it was often 
so criticized during the interwar years. 
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The roll-over of the original debt can 
increase the probability of default, par- 
ticularly if the rolled-over debt is of 
shorter maturity than the original debt. 
Consider first a world with only war- 
related debt whose repayment schedule is 
fixed and known with certainty. If maxi- 
mum attainable income and minimum con- 
sumption and investment are known with 
certainty, then the maximum surplus is 
known with certainty, and default is either 
certain or impossible. Default is certain 
if the present value of the debt exceeds 
the present value of the maximum sur- 
plus or, in the absence of private lending, 
if the maximum surplus in any year falls 
short of the scheduled payment; other- 
wise, default is impossible. A probability 
of default emerges only when these ele- 
ments have stochastic components; while 
the repayment schedule may be known 
with certainty, there will be random com- 
ponents in both income (e.g., crop failures, 
the effects of foreign recessions, errors in 
domestic economic policy) and in con- 
sumption (e.g., a cold winter). 

This probability of default will change 
when we introduce a private international 
capital market in which the original public 
debt can be rolled over. Where default was 
originally due to an annual scheduled 
payment greater than an annual maximum 
surplus, but where the present value of 
the maximum surplus exceeds the present 
value of the debt, the private market 
makes payment possible. However, should 
maturities shorten as debt is rolled over, 
the new debt may rise so that the fraction 
due in any year exceeds the maximum 
ability to pay. Then the probability of 
default will also depend on the chance 
that creditors will recall such a fraction 
of rolled-over debt in a year or that this 
debt cannot itself be rolled over. In this 
way, the probability of default will also 
depend on stochastic elements in the in- 
ternational loan market. 
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Whether default mattered in the world 
depression depends on its consequences as 
well as its probability. Default in the 
1930’s had several contractionary effects. 
First, default was typically preceded by 
a period during which default was not 
certain, when the debtor pursued contrac- 
tionary policies to avoid default. Private 
debtors reduced consumption and invest- 
ment; public debtors increased interest 
rates and taxes and reduced government 
expenditures. Second, the prospect of de- 
fault reduced the availability of loans to 
the debtor, making the measures necessary 
to avert default more extreme. Third, once 
the default occurred, there was a period 
of uncertainty during which ed hoc insti- 
tutional arrangements were made, coupled 
with stringent expenditure conditions 
placed on defaulters by lenders making 
new loans. Since the probability of de- 
fault is not independent of the rate of in- 
terest charged on the loan and there are 
interest rates at which no rational lender 
will lend, the conditions we have described 
may not show up in the interest rate. We 
may regard the supply curve of loanable 
funds as backward-bending with respect 
to the interest rate and shifting with re- 
spect to the constituents of default dis- 
cussed earlier. 

In addition to the effects of debt-related 
flows, we must consider the effects of 
changes in the real values of the debts 
themselves on public and private expendi- 
ture decisions. Changes in prices and in- 
terest rates produced immense changes in 
the real values of war-related debts. There 
is only limited indication, though, that na- 
tional economic policies were set with such 
international balance sheet considerations 
in mind: on such grounds some support 
was given to the appreciation of sterling 
in 1925 and some opposition offered to 
depreciation of the mark between 1930 
and 1932. There is no evidence that coun- 
tries that were creditors on war-related 
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debt account expanded income because of 
increases in the real value of their assets, 
so we may regard the overall governmental 
response to increases in the real value of 
the debts as contractionary. 

Private international debt was tied to 
war-related debt in several ways: private 
parties held most of the rolled-over pub- 
lic debt, debtor countries sometimes un- 
dertook domestic policies to increase the 
current trade surplus that reduced the 
ability to pay of private debtors within 
that country, and policies such as suspen- 
sion of foreign payments affected the re- 
payment of both private and war-related 
debts. 

Changes in the price level are commonly 
taken as having no effect on aggregate 
expenditure through changes in private 
wealth by assuming equal marginal pro- 
pensities to consume out of wealth for 
both debtor and creditor. But analogously 
treating a change in the probability of 
default as a change in the distribution of 
expected wealth would neglect an impor- 
tant asymmetry: while a private debtor 
will reasonably perceive that expenditure 
reduction lowers the probability of de- 
fault, a private creditor will reasonably 
perceive no connection between his own 
expenditures and the debtor’s default. We 
may also question whether debtor and 
creditor view the probability of default 
equally: massive repatriation by debtors 
of bonds in default suggests. that debtors 
may have seen the probability of default 
as lower than did creditors, implying that 
the expected value of the debt fell more 
for the creditor than for the debtor. 


II. Explaining the World Depression 


A request for an explanation is a request 
for a causal statement. Since causation is 
ultimately defined by a model, explaining 
an event is tantamount to subsuming it 
under the appropriate model. In building 
a model of the international economy that 
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incorporates the features of international 
debt we have discussed, two difficulties 
would arise: first, there is a lack of general 
agreement on what the nondebt features 
of this model would be; second, assessing 
the quantitative importance of war-related 
debts would require the application of 
estimated parameters to variables at the 
extremes of the sample range in a model 
that features some severe discontinuities. 

Surmounting these difficulties, we would 
still find ourselves facing a number of ap- 
parently appropriate explanations; we 
should first agree on some usage concern- 
ing the notion of “explanation.” Essen- 
tially our agreed-upon model would take 
one set of variables exogenous to the 
economic system and another set of policy 
variables and transform them into the 
endogenous variables whose behavior we 
seek to explain. The structure that per- 
forms this transformation, depending on 
the period of time for which the model is 
. built, comprises some traits thought im- 
mutable, some that are endogenous but 
change with sufficient slowness to be 
taken as constant, and some traits that 
may be changed by government policy. 

With such a model we could assess the 
relative importance of changes in exoge- 
nous variables, policy variables, and struc- 
ture, where we would measure importance 
by the fraction of lost output for which 
each element accounts. In doing so we 
would distinguish explanations of the start 
of the depression from those treating the 
length and depth, but we could use this 
model to untangle those elements of the 
length and depth that are a longer-term 
endogenous response to the origin from 
those elements that revolve around later 
changes in exogenous variables, policy 
variables, or structure. 

We also require a usage to deal with 
explanations phrased in terms of counter- 
factuals, such as “the depression was ag- 
gravated by the absence of proper fiscal 
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policy.” As a technical economic exercise, 
our model could readily answer the ques- 
tion of how much less severe the depres- 
sion would have been had different fiscal 
policies been pursued. It could equally 
well tell us how much less severe the re- 
cession following the War of 1812 would 
have been had James Madison pursued 
countercyclical fiscal policies. But while 
each is an illuminating technical exercise, 
the latter is a silly historical question while 
the former is not. This distinction rests 
on a historical judgment about the feasi- 
bility of the policy action or structural 
change in question, a problem of induction 
not substantially more difficult than was 
the statistical verification of the model. 
We lack this splendid model. But dis- 
cussing it in its near ideal form gives us a 
rough standard for evaluating the partial 
and imperfect explanations we are able to 
posit now. We haven’t time here to evalu- 
ate all the candidate explanations, elim- 
inating some and buttressing others, so 
I will tell one plausible story and try to 
show its relation to the war-related debts. 


TI. War-Related Debts and the 
World Depression 


The world depression began with the 
decline in U.S. long-term international 
lending in 1928 and 1929 and was consid- 
erably aggravated by the decline in U.S. 
imports in 1930 and early 1931. Both 
the decline in lending and in imports were 
of domestic, not international, origin. 
War-related debts figured only peripheral- 
ly during this period, through events in 
Germany; we will discuss these events 
separately. At its birth, the world depres- 
sion was the creature of the United States. 

The decline in net U.S. long-term inter- 
national lending was the combined result 
of an inflow of foreign funds to purchase 
U.S. stocks and a decline in U.S. purchases 
of foreign bonds, in turn due to the U.S. 
stock market boom and accompanying 
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restrictive Federal Reserve policies. The 
decline in U.S. long-term lending led to 
mild recessions in Europe directly through 
increased interest rates and indirectly 
through reduced imports from Europe by 
third countries who also borrowed in the 
U.S. market; both in Europe and among 
third countries restrictive policy actions 
were also undertaken to maintain gold- 
convertibility in the face of declining 
U.S. lending. 

The decline in U.S. imports in 1930 and 
1931 followed directly from the decline 
in U.S. income. This decline in income is 
not well-explained. Two leading candidate 
explanations are the wealth effect of the 
stock market crash and a decline in resi- 
dential building; these, in turn, require 
explanation, but it suffices for us to note 
that promising trails do not lead to for- 
eign or international factors. The decline 
in U.S. imports led to reductions in in- 
comes in Europe and among third coun- 
tries through channels similar to those 
described for the drop in lending. The de- 
cline in aggregate demand was now suf- 
ficient, however, to sharply reduce the ab- 
solute and relative prices of primary 
commodities and to place in question the 
repayment of debt by primary producing 
countries and regions. Of particular inter- 
est to us are the agrarian regions of the 
United States, Germany and Austria. 

Payments on war-related debts were 
small relative to these changes and it is 
unlikely that their absence would have 
significantly altered any market or policy 
response, except that of Germany, from 
1928 to early 1931. From early 1931 to 
1933 war-related debts cannot be so easily 
dismissed. It is possible that without the 
large short-term international debt amas- 
sed by German banks in the process of 
rolling over the war-related debts, the 
German banking system would have with- 
stood the failure of the Austrian Kreditan- 
stalt, itself largely a function of the fall 
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in agricultural prices. If so, then the 
thread that runs from the German bank 
failures to the German suspension of pay- 
ments and, thence, to the devaluation of 
sterling and the 1931 U.S. bank failures 
might have been broken earlier. But this is 
a list of “ifs” quite difficult to assess and 
it is terminated with a formidable counter- 
factual explanation based on the question: 
Why did the Federal Reserve system per- 
mit the bank failures? 


IV. War-Related Debts and the 
German Economy 


While war-related debts may not be a 
major element in explaining the world 
depression, they are crucial in under- 
standing German economic and political 
conditions in the 1920’s and early 1930’s. 
Whether the German inflation of 1923-24 
followed from excessive international 
transfers that depressed the mark and 
raised domestic prices or, more plausibly, 
from government deficit financing of mas- 
sive relief payments to Ruhr workers who 
were passively resisting the Franco- 
Belgian occupation, there is little question 
that the inflation centered on reparations. 
It has been suggested that this inflation 
destroyed the German middle class and 
paved the way for Hitler. This is an exag- 
gerated story. Hitler attempted the Beer 
Hall Putsch at the peak of this inflation, 
attracted a small following, was promptly 


‘suppressed by the army, and remained a 


minor actor in German politics from 1924 
to late 1928. Rather, Hitler’s rise in power 
was highly correlated with the rise in 
German unemployment; his political sup- 
port came from agrarian and middle class 
groups substantially damaged by the de- 
flation of 1930 and 1931; his program 
repeatedly emphasized public works pro- 
jects for the unemployed and emergency 
loans and price supports for farmers. 
We earlier conjectured that without 
war-related debts, Germany might have 
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absorbed the collapse of the Kreditan- 
stalt while pursuing less contractionary 
policies. It is more certain that war- 
related debts prevented a more active 
German response to the depression. The 
Briining government faced difficult policy 
choices from 1929 to 1932. Increased gov- 
ernment spending or reduced taxes would 
have reduced the current account surplus 
and increased the government deficit. 
That, in turn, might have indicated an 
“unwillingness to pay” that would have 
undermined the attempts by the German 
government to have reparations reduced on 
the grounds of the hardship their payment 
caused Germany. These attempts suc- 
ceeded at the Lausanne Conference of 
1932. An expansionary monetary policy 
would have had the same effect on the 
economy and probably on the views of 
creditors; under the Dawes Plan the 
Reichsbank had agreed to keep the dis- 
count rate above 5 percent. The only re- 
maining route through these difficulties 
was the devaluation of the mark, a possi- 
bility apparently rejected partly because 
it would increase the burden of the debt 
measured in German goods but more be- 
cause it would raise prices. Brüning pur- 
sued a brutally contractionary policy in 
1930 and 1931. 

Apparently perceiving the political 
dangers of these economic policies, Briin- 
ing shifted course in 1932 and began plan- 
ning massive public works projects. These 
were delayed in part by the specific objec- 
tions to them by foreign creditors of Ger- 
many and were not instituted until after 
Von Papen replaced Briining. Substantial 
amounts of funds were spent only after 
Hitler became chancellor; it is, incident- 
ally, such public works expenditures and 
not spending on armaments and mobiliza- 
tion that account for the bulk of German 
expansionary fiscal policy from 1932 to 
1935. 

We have all been taught that repara- 
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tions had something to do with World War 
II, but it is useful for economists to recog- 
nize that the most plausible channel 
through which reparations operated was 
their impact on German unemployment 
policy. No German government paid repa- 
rations enthusiastically, but German 
voters repeatedly chose the course of the 
center parties in gradually reducing pay- 
ments rather than endorsing the right- 
wing’s persistent proposals of repudiation. 
It would be reckless to explain world 
history from 1933 to 1939 in terms of 
German unemployment from 1929 to 
1932, but even a small contribution to 
those events deserves respect and attention. 


V. Summary and Implications for the 
International Economy Today 


In explaining the world depression, we 
have linked the war-related debts to 
the absence of more expansionary German 
fiscal policies and to the chain of bank 
failures. However, were we to simulate our 
near ideal model, we would probably find 
that more expansive German policies 
would ‘not have changed the world in- 
come path substantially, while the bank 
failure story, itself highly conjectural, 
loses much force against the historically 
plausible counterfactual explanation cen- 
tering on the failure of the Federal Re- 
serve to prevent the U.S. banks from col- 
lapsing. The war debts aggravated the 
depression by creating a structure that 
produced a larger decline in income from 
any given shock, but given the largely 
domestic origins of events in the United 
States, a world without war debts would 
still have had a large depression; world 
depressions, like many other things, do not 
succeed unless the United State cooper- 
ates. All this is consistent with the possi- 
bility that the total cost of the depression 
was so great that even a relatively small 
contribution might itself have a fearsome 
consequence. 
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What is the implication of this for to- 
day’s economy? History is an uncontrolled 
experiment and deriving lessons from it 
through analogy is hazardous. It is better 
not to proceed by comparing and contrast- 
ing war-related debts and oil-related debts. 
Rather we should regard history as the 
full-dress acting out of our models, less 
precise than an econometric representation, 
but richer in suggesting how our models 
might be altered to better suit our needs. 
The analysis discussed earlier, based on 
the war-related debt episode, suggests 
that concern over those debts was war- 
ranted; that. had the depression not inter- 
vened, the rolling over of the war-related 
debt would have made the German econ- 
omy increasingly sensitive to autonomous 
disturbances of given size until default 
eventually occurred. Such a default, with 
its contractionary preface and aftermath, 
would probably not have led to anything 
like the world depression; but we cannot 
make this argument with great certainty 
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and, moreover, all this is consistent with 
the absolute loss in output being quite 
large. 

The implication for the oil-related debt 
is similar. It is a large debt and an opti- 
mal pattern of repayment will involve con- 
siderable rolling over. Until we have made 
operational these notions of the optimum 
incurring and repaying of international’ 
debt, it will be difficult to assess the per- 
formance of the private capital markets 
in dealing with the problem. Until these 
questions are worked out, it seems prefer- 
able for intergovernmental supplementary 
lending arrangements to err on the gen- 
erous side. The role of the war debts in 
the world depression gives some notion 
of the global economic costs of misman- 
agement, while the role of war debts in the 
German depression should provide a flavor 
of the potential social and political conse- 
quences of excessively rapid real economic 
adjustment. 


THE FLEXIBILITY OF WAGES AND PRICES 


Inflation Theory and Policy 


By Witiiam D. NorpHaus* 


The short-run behavior of aggregate 
prices is one of the most significant and 
controversial of macroeconomic variables. 
In a much-criticized section of the General 
Theory, Keynes suggested that a capitalist 
economy in recession would show little 
price response to changes in aggregate de- 
mand. At the other extreme, some mone- 
tarists have argued that changes in aggre- 
gate demand lead rapidly to price changes. 
Phillips and his followers lie somewhere 
between these views, holding that some but 
not all of an increase in nominal demand 
ends up in higher prices. Where does this 
debate stand today? My reading is that, 
while far from the truth 40 years ago, the 
truth is coming closer to Keynes every 
year. The current state of the U.S. econ- 
omy, and particularly the refusal of wage 
inflation to moderate significantly in re- 
cession, demonstrates how much inflation 
has been insulated from the pressure of 
demand. 

Much theoretical writing has been de- 
voted to explaining the inflationary pro- 
cess. A useful way to model a Western 
economy resembles a theory of a “dual- 
economy.” One set of markets, call them 
auction markets, are the typical competi- 
tive supply and demand model, exhibiting 
flexible prices. Sometimes these are inter- 
nationally traded goods or “exposed” 
goods as in the Scandinavian inflation 
model, but this is not essential. Agricul- 
tural markets are rather clearly in this 
mold as are many security and raw com- 
modity markets. At the other pole lie the 
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administered markets. These tend to be 
markets where either buyers or sellers 
have significant market power, and one 
significant use of that power has been to 
restrain price movements. The adminis- 
tered markets contain much of the manu- 
facturing, utility, and government sectors, 
and the labor markets are pragressively 
becoming administered. 

How do different market structures 
transmit inflation? R. G. Lipsey’s original 
interpretation of the Phillips curve was as 
a Walrasian adjustment mechanism in a 
competitive market—wages respond to the 
disequilibrium in the labor market. The 
irony is that this seems a better descrip- 
tion of price dynamics in an auction 
market, like the wheat market, than in an 
administered market like the labor market. 
A more important criticism is that the 
Phillips-Lipsey model has not incorporated 
inflation in a satisfactory manner; the 
customary modification of the Phillips 
curve for inflation is to add an equilibrium 
inflationary correction to the disequilib- 
rium response, but this is an inelegant ap- 
pendage under the Lipsey interpretation. 
Why should the response to a given state 
of disequilibrium vary at different inflation 
rates? This is similar to arguing that the 
laws of motion of a pendulum differ de- 
pending on its average velocity through 
space. It seems to me that the original 
Phillips-Lipsey curve is a reasonable way 
of representing disequilibrium price dy- 
namics only in auction markets. In auction 
markets inflationary expectations get 
built into equilibrium auction-good prices 
through the effect on supply and demand, 
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and built into the time-sequence of auc- 
tion-good prices through interest rates, 
but inflationary expectations do not get 
built into the disequilibrium adjustment 
mechanism for auction goods. 

For administered markets we have a 
great deal of empirical evidence in hand. 
One area where the evidence is good con- 
cerns price behavior in the administered 
industrial sector. Wynne Godley, Kenneth 
Coutts, and I have examined price be- 
havior in all U.K. manufacturing as well 
as in seven disaggregated industries over 
the postwar period. The main hypothesis 
we examined is whether price behavior can 
be adequately described as “normal pric- 
ing”—that is, are prices set on the basis 
of costs normalized for the cycle. We 
found, rather surprisingly, that prices were 
almost completely determined by normal 
costs. More precisely, once costs have 
been converted to normal average costs 
(costs are read off a cost schedule at the 
normal value of output) there was at 
most a whisper of an effect of the actual 
level of demand and costs on actual prices. 
Just to give an empirical flavor to these 
observations, we concluded that the effect 
of the average U.K. business cycle on 
manufacturing prices (for a given struc- 
ture of costs) would be less than .1% in 
absolute value. It is unclear whether 
these limited empirical results should be 
extrapolated to other administered mark- 
ets. Otto Eckstein and David Wyss, as 
well as Robert J. Gordon, have found 
very similar price behavior for the manu- 
facturing and nonfood sectors of the 
United States, although the United States 
appears to be more sensitive to demand 
than the United Kingdom. 

Do firms price labor in the same way 
that they price goods? Up until the time 
of Keynes, wages over the business cycle 
were assumed to be determined by the 
classical relation between the marginal 
value product and the wage. Even though 
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Keynes later admitted that cyclical move- 
ments in the real wage were anticlassical, 
he did not purge this last vestige of classi- 
cal thought from the General Theory; 
indeed this anachronism is still embalmed 
in most modern macroeconomic textbooks. 
A close examination of the cyclical move- 
ment in wages reveals that they parallel 
prices in the trend toward normal pricing. 
In the modern terminology, Phillips 
curves are apparently becoming much 
flatter in the short run, and it is clear that 
in deep recessions the marginal impact of 
unemployment on wage inflation is very 
small. At the same time, recent econo- 
metric work seems to indicate that wages 
are more responsive to inflation than in 
earlier years. 

An approach’ to understanding these 
phenomena might run as follows: admin- 
istered wages generally follow the princi- 


‘ples of normal pricing, so that cyclical 


fluctuations are largely removed. In bar- 
gaining situations, employers are prepared 
to settle for a wage which will keep their 
profit margins constant. Obviously, this 
acts as a much more powerful restraint 
on wages when an entire industry is not 
at the bargaining table. Employees keep 
their eyes both on competing groups and 
on their expected growth of real income. 
If wages are in line with historical wage 
differentials, and real incomes grow as 
expected, after the usual rites of brink- 
manship and bravado, the settlement can 
be reached. (In pure administered wage 
situations, without bargaining, the de- 
terminants would be much the same ex- 
cept that competing wages might be more 
important.) 

This simplified model can be solved for 
the resulting wage settlement as a func- 
tion of the lagged wage settlements (as 
well as entropic elements such as the devi- 
ation of wage differentials from a normal 
pattern), the rate of change of value- 
added prices, and the rate of change in 
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exogenous prices (that is, the price of im- 
ports to the administered sector). Such a 
bargaining model would predict that an 
increase in value-added price inflation 
would eventually be completely passed 
through into higher wage inflation. If the 
increased value-added inflation were com- 
pletely balanced, then such a solution 
leaves all real variables (except the real 
return on noninterest bearing money) un- 
changed. But an attempt to pass through 
exogenous price inflation, such as that on 
oil and food, would be vigorously resisted. 
George L. Perry’s evidence suggests that 
value-added prices do get fully passed 
through into wages while only 15 percent 
of exogenous price inflation (such as that 
due to food and fuel prices) is passed 
through. 

The administered wage model points to 
lagged wages and value-added prices as 
the major fuel for continued wage infia- 
tion, while the administered price model 
points to normal average costs as the main 
determinant of prices. To complete the 
system, we need to consider the prices 
in the auction system. The principles be- 
hind auction price determinations are 
basically the classical principles of com- 
petitive supply and demand. The clearest 
examples are those for raw commodities 
such as those on international exchanges 
(copper, zinc, raw fibers, foodstuffs). Re- 
cent work in this area points to the im- 
portance of international supply and de- 
mand factors—demand appears to be at 
least ten, perhaps fifty times more im- 
portant in explaining short-run price 
movements in these auction markets than 
it is in the administered markets. Auction 
prices provide much of the noisiness in 
price behavior over the last four years 
with unexplained elements — dramatic 
shifts in patterns of hedge buying or even 
speculation—playing a large role in the 
1972-75 inflation. 

Putting all these elements together we 
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get three basic elements in the aggregate 
price equation. First, we see demand en- 
tering weakly through three routes: 
through the markup in the administered 
market price equation, through unemploy- 
ment in the wage equation, and from auc- 
tion markets. The nature of the non- 
linearities means that all three responses 
are likely to be very weak when the over- 
all level of utilization is low, but demand 
inflation is significant in periods of very 
high utilization. The second major effect is 
the momentum effect of the current and 
past rates of wage and value-added infla- 
tion in the administered price sector. Re- 
cent work indicates that, random shocks 
aside, the momentum effects dominate 
price and wage movements over the short 
run; this implies both that using demand 
to affect inflation has a small initial effect 
and that its effects are spread over long 
periods. A recent study of Michael L. 
Wachter, for example, indicates that the 
mean lag of demand on prices operating 
through the labor market is in the order 
of three to five years. The third major 
determinant is exogenous movements in 
auction prices. These may be due to a 
world boom largely outside the control of 
the national authorities, to variations in 
weather or ocean currents, to stock build- 
ing in nonmarket economies, or to specu- 
lative fever. 

The model of inflation outlined here 
is hardly new; Gardner Ackley outlined a 
similar model 15 years ago. Such a model 
explains relatively well price movements 
over the last four years (as is shown by 
Gordon or by John B. Shoven and my- 
self). Why then have economic forecasts 
been so far off the mark in recent years? 
There are basically four reasons for the 
very poor price forecasts. First, the auc- 
tion sector has been largely ignored, for 
differential movements in auction goods 
prices were insignificant until recently. 
Second, there appear to have been struc- 
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tural shifts—Phillips curves estimated 
today look remarkably different from 
those estimated five years ago. Third, even 
with today’s models, inflation cannot be 
predicted with great precision. The exog- 
enous element in auction prices was very 
large over the last four years, and one 
recent attempt to predict commodity 
prices shows errors of up to 50 percent 
in 1973 and 1974. Finally, the normal tim- 
ing of the price-wage system has been 
wrenched by a successive tightening and 
loosening of price and wage controls. 
Gordon estimates that the loosening of 
controls in 1974 led to an inflation rate 
three percent above what would other- 
wise have occurred. 

While the exact details of price behavior 
may differ from that painted here, the 
broad vision seems to accord with much 
recent empirical work. Unfortunately, it 
is quite difficult to describe a theory 
which can underpin the reality—leading 
to the description of administered pricing 
as a phenomenon in search of a theory. 
After three decades, the major intellec- 
tual problem continues to be the fact that 
so little of the response to demand shifts 
comes through prices and wages. Although 
some economists continue to argue that 
price movements are underestimated be- 
cause of errors of measurement (through 
price shading in recession and vice versa), 
there is little evidence that the ‘errors 
are substantial. Indeed the aggregate 
transactions price index of George J. 
Stigler and James K. Kindahl shows /ess 
cyclical sensitivity than the correspond- 
ing official price index. Moreover, the per- 
vasiveness of price stickiness across time 
and space casts doubt on behavioral ex- 
planations that rely on the weakness of 
forces of selection to drive out nonoptimiz- 
ing behavior without showing why such 
nonoptimizing behavior arises in so many 
situations in the first place. 

Early explanations of normal pricing 
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(such as Paul M. Sweezy or the more 
elegant Edmund Phelps-Sidney Winter 
model) relied on the structure of com- 
petitive forces. In Phelps-Winter, for ex- 
ample, firms respond with quantity be- 
cause customers will emigrate to other 
firms if they do not. This class of explana- 
tion fails to explain why prices respond 
so much more completely and rapidly to 
cyclical changes in costs than to cyclical 
changes in demand. A more recent ra- 
tionale elaborated by Arthur M. Okun 
embeds wage and price behavior in a 
search theoretic framework. Price sta- 
bility on the part of a firm is seen as part 
of a more general trend toward standard- 
ization of product; when I drive into a 
MacDonalds, I know not only the menu, 
quality, and speed of service, but also the 
prices. The “normal” pricing rule can be 
interpreted as a form of implicit long-term 
contract, where the consumer is willing to 
pay slightly more, averaged over the cycle, 
for such a standardized product because 
of the reduction in necessary search costs. 
Why is normal pricing the standardized 
product that so many firms sell? A normal 
pricing rule is an equitable-sounding and 
easily-understood rule. Such a rule might 
well be the solution to an optimization 
problem in which the variance of prices 
is minimized subject to an average profits 
constraint. The new view of sticky prices 
as a service is a revolutionary reversal of 
populist views of Gardiner C. Means and 
his followers. Unfortunately, the new view 
has not been tested (nor are refutable 
hypotheses clearly stated). 

The “dual economy” view of inflation 
has important implications for macro- 
economic theory and policy. Thus the 
empirical description of the inflation trans- 
mission process casts doubt on extreme 
neoclassical and monetarist views of infla- 
tion. One such contention is that inflation 
is everywhere a monetary phenomenon. 
Presumably, in plain English, this means 
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that the money supply exerts a direct in- 
fluence on the evolution of prices. In an- 
alyzing this question, one must be ex- 
tremely careful to separate out the 
reduced-form effect from the structural 
effect. In the model outlined in the pres- 
ent paper, and neglecting second-order 
effects, money affects the price level only 
through its effect on aggregate demand. 
Thus in the normal price model, money 
does not enter directly into the structural 
equation but enters only through factor 
prices, while in the auction market money 
enters only by affecting excess demand. 
On the other hand, in a reduced form 
equation, all modern models except the 
extreme Keynesian depression models 
have money as an important determinant 
of aggregate demand, which influences 
demand curves in the auction markets and 
unemployment in the Phillips curve. Thus 
money should be insignificant in a properly 
specified structural price equation, while 
in a reduced form price equation money 
should be a powerful variable. 

The distinction between reduced form 
and structural equations helps explain 
much recent econometric work. Reduced 
form price equations with money have 
performed surprisingly well. Yet in struc- 
tural equations, such as in the Nordhaus- 
Godley, there is no perceptible influence 
-of reversible cyclical factors in price de- 
termination, and there is no room for 
money to exert a direct role in price de- 
termination in the administered price sec- 
tor. Gordon has found that a bivariate 
reduced form price equation with money 
is highly significant with a very long lag 
(much longer than is consistent with popu- 
lar monetarist writings), but that adding 
money to the structural equation shows 
very little independent influence of money 
outside of the influence on the structural 
variables. 

A recent strand of neoclassical thinking, 
associated with the writings of Robert 
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Lucas, Thomas J. Sargent, and Neil Wal- 
lace, questions the efficacy of short-run 
macroeconomic policy because of the view 
of price dynamics. If expectations are 
rational and if prices and wages are flex- 
ible, policy is unable to “fool” people into 
allowing a deviation of unemployment or 
demand from the equilibrium rates even 
in the short run. These theories allow 
only a “learning lag” between policy and 
complete price flexibility. (The learning 
lag represents the necessary time for pro- 
ducers or consumers to learn that the 
real variables such as unemployment or 
output have changed.) In light of the fact 
that many policies are announced in ad- 
vance—so that learning lags must be brief 
—and that the lags of output and prices 
in response to policy are so long, it is hard 
to understand how these theories could 
be seen as more than intellectual exercises. 
Put differently, is it plausible that the fall 
in capacity utilization over the current 
recession is either a fall in the “natural 
rate of utilization” or that it is unknown 
to the producers who actually leave the 
capacity idle? 

A third major implication of the dual 
economy model is for international trade. 
Some recent work has stressed the im- 
portance of internationally determined 
prices in the transmission of inflation over 
national borders. According to the “law 
of one price,” with fixed exchange rates, 
the world price level determines the price 
level in individual countries directly. This 
mechanism explains the puzzle as to the 
simultaneous outbreak of inflation in so 
many countries. Some monetarists have 
even pushed this to an extreme by arguing 
that price flexibility in individual countries 
will be a perfect substitute for floating 
exchange rates. 

In terms of the dual economy model, 
these views seem to argue that the auction 
market is the dominant sector, and fur- 
ther that prices in the auction market are 
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set in world markets. Although no careful 
study of this proposition has been made, 
it seems clear that the significance of the 
“law of one price”? is overemphasized. 
Clearly labor does not have one price, and 
outside of true auction markets there ap- 
pears to be sufficient product differentia- 
tion and transport and tariff costs so that 
world prices exert but little influence on 
domestic prices in the short run. Godley, 
Coutts, and I have examined seven manu- 
facturing industries in the United King- 
dom to see whether the world price ex- 
erted any effect as against the normal 
pricing rule. We found on average the ef- 
fect of the price of competing imports in 
the same industry was about one-tenth as 
strong as would be predicted by the law 
of one price. Similarly, Gordon found no 
room for competing export or import 
prices in his study of aggregate price be- 
havior in the United States. I believe that 
these results cast suspicion on recent 
theories which rely on rapid adjustment 
of prices to either world prices or to 
demand. 

The dilemma for policymakers in choos- 
ing between inflation and output is not 
only cruel but becoming crueler. Indeed, 
the inability to control both inflation and 
unemployment within acceptable institu- 
tions is the major flaw of Western econo- 
mies today. The aversion to inflation has 
led Western countries into a recession of 
huge proportions, yet the inflation has 
hardly abated. Given the long lags in re- 
sponse, one must marvel at the steely 
nerves of politicians who sacrifice 10 per- 
cent of output today for a point or two in 
the inflation rate spread over the next 
five years. But in the long haul, there is a 
tension in a system where democratically- 
elected policymakers must choose between 
today’s output and employment and next 
year’s inflation. This kind of choice has 
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led to political business cycles in the past 
and is embodied in the 1975 U.S. energy 
bill where politicians would only bite the 
bullet of price decontrol as long as 
the price explosion would come after 
November 1976. 

Given the increasingly cruel dilemma 
and the unsatisfactory response of policy- 
makers to the dilemma, it is tempting to 
search for new ways of controlling infla- 
tion. The ideal form of inflation control 
is one which reduces all nominally denom- 
inated values by the same percent without 
changing any relative prices or real mag- 
nitudes. The Achilles heel of past price- 
wage policies (except the relatively in- 
nocuous guideposts) has been that they 
confused inflation policy with income re- 
distribution. By concentrating on individ- 
ual sectors, they have attempted to change 
relative prices and aroused the fierce re- 
sentment of individual groups. Whether 
the 1962 steel controversy was justified 
or not, it can hardly be seen as distribu- 
tionally neutral. The current contraction- 
ary route to deflation has even graver dis- 
tributional consequences. 

There is probably no such ideal anti- 
inflation policy, but economists have shown 
little inventiveness in designing durable 
antidotes to inflation other than reces- 
sions. One serious suggestion is an infla- 
tion tax which would penalize firms or 
workers to the extent that they deviated 
from a national norm. Such a mechanism 
would allow the decentralized decisions of 
which economists (and some politicians) 
are so fond. It would allow adjustment of 
relative prices, and when inflation rate is 
at the norm it would leave relative prices 
unchanged. Most important, such a meas- 
ure would directly affect the bad—infla- 
tion—rather than first pummeling goods 
like output and employment. 


Some Problems in Wage Stabilization 


By MICHAEL L. WacHTER* 


A major issue in inflation theory and in 
the related empirical policy questions is 
the ability of the government to control 
wage inflation, in the short or the long 
run, through fiscal and monetary policy. 
This paper discusses issues involved in 
this question and offers some tentative 
conclusions. The problem areas can be 
divided into three headings: the difficul- 
ties in measuring a noninflationary rate 
of unemployment, the sources of wage 
rigidity in the labor market, and the im- 
pact of cost-push wage inflation. 


I. The Noninflationary Unemployment Rate 


Attempts to stabilize the wage inflation 
rate depend on the ability to measure 
either the tradeoff between wages and un- 
employment, i.e., the Phillips relationship 
or to identify the unemployment rate (or 
rate band) beyond which the inflation rate 
tends to accelerate. Until recently most of 
the empirical literature focused almost 
exclusively on estimating the short-run 
Phillips curve. This functional relationship, 
however, proved itself an unstable tool 
for stabilization policy. The most widely 
accepted explanation for this instability 
is found in the various accelerationist 
models of inflation. In these models 
attention in stabilization policy is fo- 
cused on the noninflationary rate of 
unemployment. 

The natural rate or full employment 
rate, as originally discussed by Milton 
Friedman, referred to the long-run, 
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“market clearing” unemployment rate in 
the labor market. At this rate, the actual 
rate of wage inflation is equal to the ex- 
pected rate of wage inflation, and the 
economy has a tendency to gravitate to- 
wards this level of unemployment if left 
to its own devices. In addition, the natural 
rate might be expected to change only 
slowly over time. If the natural rate is 
known, stabilization policy can be utilized 
to speed a recovery when shocks in the pri- 
vate sector force a divergence from full 
employment. 

An important development since the 
appearance of the natural rate literature 
is the notion that the unemployment rate 
at which inflation appears to be unchang- 
ing is not or at least has not been stable 
over the recent past and is not known with 
any degree of confidence. Specifically, the 
noninflationary unemployment rate (Uw:) 
is a short-run phenomenon incorporating 
an array of labor market forces. Some of 
the arguments of the Uy; function, such as 
secular changes in relative wages or prices, 
are compatible with the natural rate con- 
cept of Friedman; other factors, are es- 
sentially nonmarket clearing, disequilib- 
rium events. Incorporating this broad 
array of factors, it is not surprising that 
Uy: is very difficult to calculate. In this 
section I discuss a few of the potentially 
large number of arguments of Uy. 

The evidence suggests that several inde- 
pendent and related forces have been oper- 
ating since the early 1960’s to push up 
Ux: quite sharply. Of particular impor- 
tance is the demographic shift towards 
younger workers and female werkers. (See 
George Perry.) This is a reflection of the 
baby boom generation reaching the labor 
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market as well as the increase in the labor 
force participation rate of women and 
especially of younger women. Young 
workers, who naturally have relatively 
little specific human capital, have histori- 
cally always: had the lowest wages and 
the highest turnover rates. This shift in 
the labor force essentially suggests meas- 
uring workers in efficiency units. 

A second force which may have been 
increasing Uy; over the recent past is the 
rise, abstracting from cyclical swings, in 
the unemployment rates for the young and 
most female demographic groups. The 
basis for this position is that different 
skill groups are imperfect substitutes for 
each other so that a significant relative 
abundance of one group should cause an 
alteration in relative wage differentials. 
But if wage differentials among demo- 
graphic groups are not sufficiently flexi- 
ble, markets will not clear and unemploy- 
ment rates will be forced to change as well 
(or in place of relative wages). In fact, 
the adjustment in a world where the skill 
requirements for capital equipment, etc., 
are largely fixed is likely to make it diffi- 
cult for relative wages to clear the market. 
Further weakening the tendency of rela- 
tive wages to change has been govern- 
ment policy measures. Dramatic changes 
in minimum wage coverage have prevented 
demand adjustments favoring lower skilled 
workers, and changes in unemployment 
compensation and welfare have steadily 
increased the relative reservation price of 
labor thereby lowering the cost of being 
unemployed. Studies of these policy meas- 
ures, on balance, strongly support a dis- 
placement effect that would serve to 
increase Uwr.* 

My attempts to date at creating a Us: 
series have concentrated on the demo- 


*See, for example, Martin Feldstein, Finis Welch, 
and Jacob Mincer, The impact of changes in the 
relative population of young workers on their income 
is discussed in Richard A, Easterlin. 
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graphic shifts described above and, to a 
lesser extent, the changing cost of unem- 
ployment. The estimated Uw: series is 
shown in Figure 1. Given data and meth- 
odological problems, the series is a crude 
measure and, in particular, smoothes out 
much of the short-run variation in Uy,. 
The current estimated level of Ux: in 
Figure 1 is 5.5 percent. Reasonably small 
changes in the method of constructing Uw, 
however, can alter the estimated current 
level to as high as 6 percent.’ 

The above discussion, however, does 
not exhaust the potential variables which 
may be arguments of the Ux: function. 
For example, the secular (as distinct from 
cyclical) variation in the wage structure 
may be positively related to Uw:. If all 
firms were to pay identical wages (adjust- 
ing for worker quality), workers would ac- 
cept the first job opening and would have 
little incentive to wait for a “better” job. 
If, for a variety of institutional reasons, 
some firms pay higher wages than others, 
workers may prefer to be “frictionally” 
unemployed on the queue of the high 
wage sector. (This unemployed group in- 
cludes those on lay-off from the high wage 
sector.) The postwar widening of the wage 
structure makes it increasingly profitable 
for some workers to remain unemployed © 
on the queue of the high wage sector rather 
than accepting employment in the low 
wage sector, thus increasing Ux. (See, for 
example, Robert Hall and Stephen Ross 
and Michael Wachter. )* 

*The method for calculating Uy; is described in 
detail in M. Wachter (1975). If one accepts the 
notion that Uw: is stable cnly in the short run, then 
its current high level need not persist. The demo- 
graphic trends are favorable in that the percentage of 
teenagers in the population has already peaked and 
the average worker will be moving into an age cate- 
gory which typically has less mobility and long job 
attachments. My projections using fixed participation 
rates suggest a decline in Uy; over the next ten years— 
slightly greater than its rise over the preceding ten 
years—to approximately 4.5 percent. 


A very different approach to the issue of identify- 
ing Uy;, which also stresses its unstable character, 
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FIGURE 1 


In summary, then, if the natural or the 
noninflationary unemployment rate were 
constant over time, there would be few 
problems in estimating the rate on the 
basis of time series wage data. However, 
it appears not only that Uw: is a variable, 
but also. that it is difficult to predict. The 
uncertainty over the level of Uy: repre- 
sents a serious problem facing stabiliza- 





appears in some of the recent rational expectations 
models. In the Thomas Sargent and Neil Wallace 
model, quarterly movements in Ux; may be calcu- 
lated from an autoregression of Ut and past values 
of Usi. That is, Uy: is only separated from mea- 
sured unemployment by an error term. This defines 
Uy: in a purely statistical manner and does not 
attempt to attribute particular economic causation to 
the variation in U xwr. In this “superneoclassical” frame- 
work systematic monetary and fiscal policy are power- 
less to alter the unemployment rate. The reason is 
that the short-run Phillips curve (as well as the long- 
run curve) is vertical. Hence, only “surprises” in 
policy can alter the measured unemployment rate. 


tion policy.* In fact, one can argue that 
the major cause of the current inflation 
was a miscalculation of Uwr in 1967-69 
and again in 1972—73. Specifically, during 
1967—69 the trade-off view was almost uni- 
formly accepted, with the result that an 
unemployment rate well below 4 percent 
was adopted as at least a short-term 
target. The cost was presumed to be a 
somewhat higher but stable rate of infla- 
tion. In 1972-73, on the basis of govern- 
ment policy and pronouncements, it seems 
likely that the Ux: rate was assumed to be 
approximately 4 percent rather than the 


‘This brief summary has omitted the possibility 
that even in the long run the Phillips curve is not 
vertical, hence Uwr is not a single number at any 
point in time. Nonvertical long-run trade-offs appear 
in James Tobin, where stochastic disturbance leads to 
constant market disequilibrium, and Stephen A. Ross 
and Wachter, where institutional contracts are not 
perfectly indexed on inflation. 
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5 to 5.5 percent figure indicated in 
Figure 1. 


Il. Wage Rigidity 


A second difficulty facing stabilization 
policy is the inflexible response of at least 
some wages in the economy to unemploy- 
ment. Inflexibility arises from a number 
of factors. The most widely accepted is 
based on the behavior of unions where 
collective bargaining introduces obvious 
lags in the wage response pattern of af- 
fected industries. Alternatively, firms 
often desire to pay a wage premium even 
in the absence of a union. The premium 
gives a preferred position in the labor 
market, assuring the firm of a queue of 
available workers, and enables them to 
avoid altering wages immediately as labor 
market conditions change. 

Recent models have also attributed 
wage rigidity to the desired ongoing rela- 
tionship between firms and their work 
forces.” For example, this may arise when 
the job content of the firm is idiosyncratic 
as a result of job specific training. As a 
consequence, most jobs in these high wage 
firms do not have a direct demand and 
supply component external to the firm. 
Rather, the jobs are part of the internal 
labor market of the firm where they are 
connected through a series of promotion 
ladders which have their own rules to pro- 
_vide enforcement and information on how 
the “market” works. Wages on each job 
are set as part of the internal wage struc- 
ture of the firm. External market wages 
do not set any individual firm wages; 
rather the external market impinges on 
the firm by influencing the availability of 
new workers and the quit rate of old 
workers. Promotions and specific train- 
ing, rewarded by the internal wage struc- 


There is a growing literature in this area. See the 
summary statement by Robert J. Gordon. The dis- 
cussion in the text follows Okun and Oliver William- 
son, Wachter, and Jeffrey Harris. 
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ture, mean that the opportunity wage of 
workers is below their current wage and 
this discourages mobility. Firms are reluc- 
tant to try to capture the discrepancy, 
lest it encourage costly mobility of trained 
workers and because of the need to en- 
courage workers to utilize and learn the 
specific (and general) knowledge needed 
for different positions along the promo- 
tion ladder. The ongoing relationship re- 
sults in firms paying a wage premium 
above the opportunity wage of their spe- 
cifically trained workers. This premium 
gives firms the ability to ignore short-run 
market forces. 

In all of the above models, wage prem- 
iums and the resulting wage rigidity arise 
because of the existence of institutions 
based on long-run commitments which 
are not responsive to short-run economic 
stimuli. As distinct from neoclassical 
search models, the rigidity is not based 
on the problems that rational workers and 
firms have in trying to guess the present 
and near term nominal and real wage 
levels. Rather, it is due to the fact that 
firms and workers cannot have all of the 
necessary information on the future states 
of the world, including fluctuations in 
aggregate demand policy, when they es- 
tablish their contractual and institutional 
arrangements. Indeed, the very purpose of 
these institutions is to allow firms and 
workers to cooperate without having to 
sign contracts which would detail their 
responses to all of the potential future 
contingencies that might arise. These 
models may well be rational, in the current 
use of that term, but only over the long 
horizon during which full recontracting 
occurs. 

The institutional nature of these models 
has led some to suggest that wages are not 
just inflexible, but rather are not deter- 
mined by demand factors. For example, 
unions are influenced by the settlements 
won by other unions as part of a cost-push 
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process. This seems to be supported, in 
part, by recent empirical results on wage- 
price equations. The equations appear to 
show that wages depend largely on past 
prices and/or wages and only slightly on 
unemployment. Prices, in turn, depend 
upon cost variables. Since the cost vari- 
ables are essentially prices (with wages 
being the most significant single price) 
the system reduces to a highly auto- 
regressive model with unemployment or 
demand seemingly having a minor role 
to play. 

My argument is that this view of the 
inflation process is based on a very narrow 
interpretation of the data and is not in 
keeping with the underlying causes of 
wage rigidity discussed above. Even in the 
traditional structural wage equation where 
wage inflation is a function of unemploy- 
ment and lagged price (or wage) inflation, 
the autoregressive price term should be 
viewed as a distributed lag generator of 
past conditions in the labor market. That 
is, lagged prices reflect expectational ef- 
fects, or more generally, inertia effects in 
the labor market. For example, in the 
unionized sectors and in the internal labor 
markets where wages are set at discrete 
intervals, the economy-wide price or wage 
history over the fixed period of individual 
firms provides those firms with informa- 
tion on labor market conditions between 
their own wage changes. As a result, the 
feedback response through the lagged 


€ Those who espouse the nearly horizontal Phillips 
curve or the exogenous inflation rate also tend to be 
those who believe that the full employment, unemploy- 
ment rate is considerably below the rate indicated in 
Figure 1, If one views Uy, as being low, perhaps 4 
percent, then the inflation since 1970 must largely be 
due to exogenous elements, As a consequence of long 
lags, some of today’s inflation could certainly be due 
to the period preceding 1970 when unemployment 
rates were below 4 percent. But with unemployment 
above 4.5 percent since 1970, it is difficult to explain 
the current high rate of inflation without believing 
that Uy; is greater than 4.5 percent or that inflation 
is an autoregressive process independent of excess 
demand. 
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price (or wage) variable is central to the 
question of the magnitude and speed with 
which wage inflation responds to demand 
variables. Recessions alter inflation not 
only by moving the economy along a given 
Phillips curve, but also by causing that 
Phillips curve to shift downward over 
time. Indeed, it is difficult to separate, on 
both a theoretical and an empirical level, 
movements along and shifts of the Phil- 
lips relationship. Where the direct unem- 
ployment effect ends and the induced shift 
of the curve begins is largely a definitional 
question. 

Supporting evidence for this interpreta- 
tion can be found by replacing the distri- 
buted lag on prices with a distributed lag © 
on money supply changes. The two equa- 
tions have similar overall statistical fits. 
However, whereas lagged prices can be 
interpreted in a purely autoregressive 
framework, the money supply term more 
clearly reflects aggregate demand forces. 
Hence, one can estimate a quasi-reduced 
form Phillips curve which contains the dis- 
crepancy between measured unemploy- 
ment and Uy, and a distributed lag on 
money growth. The results indicate a 
short-run downward sloping Phillips rela- 
tionship and a long-run wage inflation 
which is homogeneous of degree one in 
money growth. (More specifically, the 
long-run coefficient on the money supply 
is below unity but not significantly below 
unity. The same is true for the long-run 
coefficient on the price term.) 

The conceptual problems in the long 
lags are reasonably simple, but they do 
create difficult policy situations. In par- 
ticular, the political goal of significantly 
less inflation cannot be achieved quickly, 
and, indeed, the wage inflation rate may 
act in a perverse manner in the short run, 
depending upon the structure of the lags 
and the recent heritage of price inflation. 
That is, even though wage inflation is ulti- 
mately a function of aggregate demand, 
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much of the short-run variation in infla- 
tion is due to the past history of excess 
demand and not to the current unemploy- 
ment rate. This creates a political dilemma 
as was seen in 1971 and may well appear 
again in 1976. In the midst of a period of 
high or rising unemployment, the slow 
downward movement of the wage infla- 
tion is very unwelcome. It does, however, 
correctly signal the nature of the problem. 
` The wage adjustment is slow because de- 
mand factors take a long time to work 
completely through the complex institu- 
tional arrangements in the labor and goods 
markets. It is, however, lagged demand 
that is locked into the heritage or inertia 
effects, and these forces cannot be repealed 
by simply. relabeling them as predeter- 
mind lagged price effects. 


HI. Cost-push Inflation 


The third element in the current debate 
over wage stabilization. policy concerns 
the role of cost-push wage inflation. This 
is closely related to the previous issue of 
the exogeneity of the rate of wage infla- 
tion. In a sense, cost-push inflation may 
be viewed as one economic explanation 
for the autoregressive view. Unfortun- 
ately, cost-push inflation has often been 
defined in the past as simply the wage 
increases which occur when the economy 
is in a recession. That is, “costs” rather 
than “demand” are pushing up wages. If, 
however, the supposed cost-push phase is 
simply the lagged demand-pull forces 
working in the high wage or slow response 
sector, this definition is not useful in that 
it is devoid of policy implications. 

As I have suggested elsewhere (1974), 
an alternative definition of cost-push can 
be based on changes in the relative wage 
structure. Specifically, the offending cost- 
push sectors would be those that have been 
secularly increasing their wage differen- 
tials, after correcting for the predictable 
cyclical fluctuations in the wage struc- 
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ture. In this definition, cost-push is not 
simply a lagged manifestation of demand- 
pull inflation, but is rather a nondemand 
or “exogenous” element. The union- 
oligopoly sector in manufacturing, which 
is most often labeled as cost-push, exhibits 
a clear cyclical pattern in its wage differ- 
ential over the competitive sector but 
little secular rise. There are several sec- 
tors of the economy, however, which have 
for some time exhibited rising secular 
wage differentials. The two long-standing 
candidates are the various sectors of the 
government, federal, state, and local, and 
the construction industry. A more recent 
entry is the transportation and public 
utilities sector." 

The presence of cost-push inflation, de- 
fined by an increasing wage premium in 
certain sectors, is to reduce the attrac- 
tiveness of aggregate demand policies. 
First, as mentioned above, cost-push may 
increase Uxr. Secondly, it will have a direct 
wage effect which may appear as an in- 
crease in the constant term or the co- 
efficient of the autoregressive term of the 
short-run curve. The magnitude of the 
cost-push problem, however, is easily 
overstated. Although an important pro- 
portion of the economy is involved in 
the process, I argue that only their wage 
premium increases should be included.® 

This sector approach to the cost-push 
issue also suggests an additional policy 
instrument for wage stabilization which 
can take some of the social cost out of the 
“recession cure.” The cost-push sectors in 
the U.S. economy have been troublesome 


"See Robert E. Hall for a more detailed discussion 
of the wage problem in what he calls the “nonentre- 
preneurial sector.” 

$ To measure the full impact of cost-push pressures 
necessitates some method for including spillover effects. 
A more important issue, however, is that ongoing 
cost-push inflation must essentially be ratified by the 
monetary authorities and hence is indistinguishable 
from traditional demand inflation. Due to space limita- 
tions other types of exogenous shocks to the wage 
process, besides cost-push factors, are not discussed. 
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for some time. The reason is that they 
have highly inelastic labor demand func- 
tions, in part due to “favorable” govern- 
ment legislation which affects these indus- 
tries directly or indirectly. They have 
thus been able to afford an increasing 
wage premium with little effect on em- 
ployment. Although there has recently 
been some erosion of government employ- 
ment protection in the state and local 
government sectors and in construction, 


the longer term trends are still unclear. ` 


What is needed in the cost-push labor 
markets are sector-specific, structural 
programs which will augment competitive 
demand forces. 


IV. Conclusion 

To summarize, I have discussed the 
impact of three potential problems that 
confront policy makers in attempting to 
control wage inflation. First, the difficulty 
in estimating the noninflationary unem- 
ployment rate, is a very real problem. In 
fact, I would argue that incorrect Uy: 
targets over the past decade explain an 
important part of the current inflation 
problem. Secondly, wage inflexibility is 
essentially a political rather than an eco- 
nomic problem. Wage inflation does re- 
spond to aggregate demand but with rea- 
sonably long lags due to institutional 
arrangements in product and labor mar- 
kets. Thirdly, cost-push inflation is gen- 
erally ill-defined so that it is. difficult to 
classify. I argue, however, that it is best 
defined and dealt with on a sector-specific 
basis. As such, it is not a problem for ag- 
gregate demand management. 
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Inflationary Tales Told by Static 
Models: The Case of Price Setters 


By GEORGE A. AKERLOF* 


Macroeconomic analysis has rediscovered 
the disequilibrial method of the Swedish 
economists. According to this analysis ex 
ante decisions are made in period t to be 
carried out in the next period t+ 1. In most 
models using the disequilibrial method, ex 
ante decisions have only concerned quan- 
tities. Yet, as Swedish economists were 
aware in the 1930's (see E. Lindahl) and as 
is implicit in all econometric models with 
wage and price equations, in a world of 
price-setters these decisions at time t will 
concern prices as well as quantities at time 
t+1.° 

The disequilibrial method is particularly 
easy to apply to prices. Since the ex ante 
decisions of different economic agents may 
be mutually incompatible (for example, ex 
ante savings may not equal ex ante invest- 
ment), disequilibrial models must also spe- 
cify the mechanism whereby the potenti- 
ally conflicting ex ante decisions are trans- 
lated into ex post reality. Typically, no 
single mechanism is obviously superior to 
all others. For example, the usual Keynes- 
ian model, in which unintended inventory 
accumulation is the difference between ex 
ante savings and investment, is only one of 
several equally plausible models. In con- 
trast, there is a single most natural rela- 
tion between ex anie and ex post prices: 
that the ex post nominal price equal the 
ex ante nominal price. 

The equivalence of ex ante and ex post 
nominal prices does not mean that all 

* Associate Professor, University of California, 
Berkeley, and Visiting Research Associate, Federal 
Reserve Bank of New York. The author would like 


to thank Karl Shell, David Cass, Bent Hansen, and 
especially Thomas Rothenberg for valuable comments. 


72 


price setters are satisfied ex post. On the 
contrary, given a rational world, economic 
agents make plans regarding relative prices; 
since the agent controls his own price, but 
not the price of other agents, he may still 
be disappointed ex post with relative prices, 
despite equality of ex ante and ex post 
nominal prices. This disappointment, by 
our theory, is the spur to continued infla- 
tion, given constant demand and constant 
expectations regarding the rate of inflation. 


I. Ex Post Inflation and Ex Ante 
Price Behavior 


Let 4 be a price index. y is by definition 
a function, homogeneous of degree one, 
Wi=V(pit,-+-, Patz) Where p:e is the 
price of good 7 at time t. Let there be an 
expected rate of inflation, denoted Y°, 
which is uniform for all economic agents. 
Suppose that at time t the ex ante real 
price of good 7 is (p:/p)?. The equality of 
ex post and ex ante nominal prices yields: 


(1) Piesa/desr = P/i 


where superscript e denotes “expected”; 
and then 


(2) Per/he = WC Pitts > <- Paster) / Pe 
(3) =W(pWe,-- +5 (PaA) 
(1 bY). 


In simple Keynesian economics the 
fundamental equation relates ex post in- 
come to ex anie investment and savings de- 
cisions. Equation (3) shows how ex post in- 
flation is related to ex ante pricing decisions, 

The theory of inflation is complete with 
determination of the ex ante decisions 
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(p./¥)?. Each decision is pictured as the 
outcome of a bargain made by a small 
group of collusive agents. Tracing through 
the variables exogenous to this bargain re- 
veals the dependency of the (p./p)?. 

The group of colluders, which may set 
the prices only of goods, or only of factors, 
or of a mixture of the two, collusively 
choose their expected prices so as to maxi- 
mize a function B of their individual utili- 
ties U;. Taken over the range of possible 
functions B and utility functions U;, this 
specification embraces most standard bar- 
gaining solutions. 

According to standard assumptions, U; 
is pictured as dependent on the quantity 
of good or factor 7 sold by agent z, on the 
real price received, and on its real cost of 
production (if any)—with demand, in 
turn,.dependent on real prices, on param- 
eters describing tastes and tax structure 
and on the three variables summarizing 
government macropolicy (real balances 
M/y, real government expenditure G/j, 
and real taxes T/y), and with cost depen- 
dent on real factor prices, on output, and 
on parameters describing the structure of 
technology and taxes. 

At time t real prices are chosen to maxi- 
mize the expected value of B at time t+1. 
We deal with expectations by assuming 
that B and its direct and indirect argu- 
ments, such as utilities, demands and costs, 
in turn depend on the expectations of their 
arguments, of which the most important, 
in this regard, are expected real prices of 
goods and factors. Because bargains are 
made concerning real variables, it is rea- 
sonable (although not necessary for ra- 
tionality) that expectations, likewise, con- 
cern real (rather than nominal) variables. 
Accordingly, expected real prices, by as- 
sumption, depend upon the expected real 
prices of the colluders, which are endo- 
genous; and they depend also, because of 
adaptive expectations and real-world stick- 
. inesses, on the real price vector at time t, 
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which is exogenous. 

Denote the parameter vector describing 
tastes, etc., by a, and the real price of fac- 
tor j at time t by (w;/¥):, and recounting 
the variables exogenous to the maximiza- 
tion of B: 


(4) Gik = 
Fil... , (e/a ++» W/W oe 5 
(M/W), (GADS, (T/D; a). 


Since there is no formal distinction between 
bargains involving goods and bargains in- 
volving factors, ex ante real factor prices 
(w;/p)? are functions of the same argu- 
ments. 

Equations (3) and (4) divide the study 
of inflation into three parts: the first is the 
functions F;, the second is the behavior of 
relative prices and demand, and the third 
is the expectations term *. Study of the 
incidence of exogenous changes on relative 
prices can, by this theory, be fed into the 
functions F; and weighted by y to examine 
the incidence of such shifts on Weyi/t 
These are our inflationary tales told by 
static models, of which the next section 
gives four simple illustrations. 


II. Illustrations 


A. Example I 
As the simplest example, consider an 
economy of monopolistically competitive 
firms which share demand according to the 
demand function: 


(S) Di = (pi/p)#X?(M/p, G/b, T/)), 


where X?(-, -, +) is the real demand per . 
firm associated with the macropolicy (M /4, 
G/y, T/p), and the parameter p is greater 
than one. Each firm has a production func- 
tion for its output: Q= K*L!-*, where K is 
capital and L is labor. Profit maximization 
and monopolistic competition, with con- 
stant real wage expectations and capital 
considered a fixed factor, yields: 
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(6) (D/H = H (w/p — 1) 
(1 — By} (XP / Ke] Gea), 


In this economy, (6) multiplied by (i+-y*) 
gives Wts/¥ by (3), since all firms are the 
same. 

Formula (6) illustrates in particular 
what formulas (3) and (4), taken together, 
suggest more generally. Formula (4) lists 
the factors involved in the desired read- 
justment of relative prices: demand and 
relative prices themselves. Formula (6) 
suggests that policies with high incidence 
on real factor prices typically lead to re- 
duced inflation—demand and ¢ being con- 
stant. 

As one application, formula (6) and 
others similarly derived predict how much 
inflation will occur if price controls are im- 
posed and then suddenly removed. The in- 
flation will be positively related to (w/4), 
X»? and y*, and negatively related to K. 
The old-wives’ tale is commonly believed 
that wage and price controls inevitably 
lead to suppressed inflation, which, on re- 
moval of the controls, results in a fresh in- 
flationary outbreak; formula (6) multi- 
plied by (1-+y°) indicates the degree of 
suppressed inflation as well as its func- 
tional dependence. 


B. Example II 


(1) Question. Tax collections being of 
such large magnitude, shifts in tax struc- 
ture, if they affect costs but not demand, 
constitute a practical means of reducing 
inflation while keeping employment con- 
stant. The next three examples illustrate 
the type of tax shifts which reduce infla- 
tion. The first example concerns an upward 
shift in the income tax and a downward 
shift in the sales tax of equal amount, so 
that disposable income, and therefore, de- 
mand, is left constant. 

(2) Model. Let the economy be com- 
posed of similar firms, with demand for 
each firm depending on the price to the 
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consumer $, the prices charged by ‘other 
firms y, real balances M/y, real govern- 
ment expenditures G/y, and real taxes 
T/y. The firm has a real cost function, de- 
pendent on the cost of hiring labor (which 
is dependent on the real wage denoted w), 
the real cost of materials obtained from 
other firms, equal to 1, the real price of 
raw materials (denoted p), and the sales 
tax on output at rate rs. (Taxes enter the 
cost function since they are as much a cost 
of selling the product as the cost of any in- 
put.) Furthermore, firms have static ex- 
pectations regarding real factor costs. 

Entering the relevant variables into 
equation (4), multiplying by (1+7°), and 
putting the product in differential form 
for convenience of notation, yields: 


(7) diny/dt = 
5[F(w, p; M/b, G/p, T/p T) — 1] +7’, 


where adjustment coefficient ô enters be- 
cause the length of period in difference 
equation (4) was unspecified. p is taken to 
be a parameter determined exogenously in 
international markets. To track inflation 
in excess of y° it remains to track the path 
of w. 

Econometricians have typically specified 
two forms of wage equation. In the first 
type, due to Phillips, the expected change 
in the real wage is a concave function f of 
the rate of unemployment u. The second 
type of wage equation, due to Edwin Kuh, 
says that the expected change in the real 
wage depends upon the gap between a tar- 
get real wage w* and the actual real wage. 
w* may depend upon real variables—the 
sales tax and income tax (denoted r,) 
among them. There being no conclusive 
evidence to favor a wage equation of either 
one form or the other, we propose the 
combination: 


(8) dln (w/p)*/dt = M@* (rs, Tu) — w) + f(u). 


Subtraction of (7) from (8) yields the dif- 
ferential equation for w: 
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(9) d/o = Mo* — w) + f — 8(F — 1). 


(3) Result. Our method consists of look- 
ing at the incidence on relative prices of 
some exogenous shift and using equations 
(3) and (4) to determine the effect on in- 
flation. The incidence of tax shift on w be- 
tween steady states with constant w is im- 
plicitly defined by (9); inflation is given 
by (7).1 Demand, and therefore u, is un- 
affected by the shift in tax structure. 
Therefore we calculate the shift in infla- 
tion between steady states with constant 
wand with dr,.= —dry: 


deh- _ 
d 


Ts 


OF ða OF 
E/E) 

Ow OTs dw 
Interpret w* as the ex ante real wage. For- 
mula (10) says that the change in inflation 
due to the shift in tax structure has the 
same sign as the increase in ex ante price 
directly due to tax changes (dF /dr,) plus 
the increase in ex ante factor prices due to 
the tax changes (—dw*/dr, and dw*/dr.) 
weighted by their effects on ex ante prices 
(weight= dF /dw). 

Formula (10) gives a sensible result re- 
garding the effect of the decrease in the 
sales tax cum increase in income tax. Re- 
member that w is the before-tax wage to 
the worker divided by the after-tax price. 
If the increase in income tax causes an 
equivalent increase in ex ante wages w* and 
if the pass-through of wage costs and sales 
taxes are equal, the inflationary effect is 
nil (assuming also dw*/d7,=0). The inci- 
dence of the tax shift on ex ante real factor 
cost determines whether the shift in tax 
structure is inflationary or deflationary. 
Thus our example illustrates the earlier as- 
sertion that shifts in structure tend to be 
inflationary or deflationary as their inci- 


oF OF du* 
(10) (= -— — 


OTs ðw Ory 





* Bent Hansen has called such steady-states “quasi- 
equilibria.” 
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dence on factor costs is positive or nega- 
tive. (In other problems demand may shift, 
and it also must be considered.) 

Formula (10) also shows the type of in- 
formation, with this model, needed to pre- 
dict changes in inflation due to tax struc- 
ture. Most important is the effect of tax 
changes on intended bargains to know 
whether the shift in tax structure is infla- 
tionary or deflationary. Professional labor 
arbitrators, whose job is to know how dif- 
ferent variables affect intended contracts, 
must, at least on a case-by-case basis, have 
informed opinions regarding the extent to 
which intended bargains concern before- 
tax or after-tax wages. 


C. Example III 


To examine further the relation between 
inflation and tax structure, consider the 
impact of an equal fall in the sales tax and 
rise in the real cost of a raw materjal input 
used in fixed proportions. In the previous 
example, since the cost function is sym- 
metric in the sales tax and the cost of such 
raw materials, and since it should be a mat- 
ter of indifference to the wage equation 
whether additional payments are made to 
governments or to producers of raw ma- 
terials, the equal and opposite changes in 
T, and in p do not affect inflation through 
costs, but only through their unequal ef- 
fects on demand. The raw materials pro- 
ducers, whether domestic or foreign, will 
increase their demand because p has risen, 
whereas the fall in r, will result in no com- 
pensating reduction in government de- 
mand. (To other producers and to factors 
of production, the direct effects on income 
of the rise in p and fall in r, are offsetting, 
and therefore their demand is unchanged.) 

The properties of an “ideal tax” are now 
clear: such a tax would reduce demand 
without affecting the costs on which (p;/y)” 
are based. Additional imposition of a tax 
of this sort could return the economy to 
the previous demand without additional 
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inflation. Generally, with such a tax, ap- 
propriate tax-cum-subsidy schemes can 
achieve any level of demand with any level 
of inflation. Economists have models in 
which the profits tax, the land tax, and the 
poll tax, accordingly, do not influence the 
cost-base of (;/y)”. In contrast, in the 
last example, increases in the income tax 
added to w* and therefore indirectly to 
costs. 


D. Example IV 


As a final example, consider a different 
industrial structure, in which firms and 
unions jointly set prices and wages to 
maximize the product of their utility func- 
tions (the Nash bargaining solution.) Let 
the utility of firms be proportional to 
profits. Let demand be as given in Example 
I, with production function Q=L, and 
with raw-material requirements costing p, 
in real terms, per unit of output. Let util- 
ity of unions V depend on wages and em- 
ployment as V=w°L"*. We find: 


s __? {4 +e me ) 
w ye =? (228 
(= tue» y) 
(1 + 1) t+ ` 
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As one result, note that a parallel calcula- 
tion shows (p/p)? independent of the 
profits tax: the sales tax is more infla- 
tionary. 


IL. Conclusion 


This paper has given a method, illus- 
trated by four examples, whereby inflation 
can be derived from microeconomic struc- 
ture. This method is useful in determining 
how shifts in this structure cause shifts in 
inflation. Such examples are important, 
both to understand the assumptions made 
by econometricians, who implicitly use the 
Swedish method, and also to appreciate 
the range of possible conclusions to be 
derived from plausible microeconomic sys- 
tems. 
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SAVINGS BEHAVIOR: NEW INFLUENCES. 
AND CONSEQUENCES 


Social Security and Saving: 


The Extended Life Cycle Theory 


By MARTIN FELDSTEIN* 


The life cycle model is the central idea in 
the modern theory of saving because it 
provides the crucial link between the 
microeconomics of rational household be- 
havior and the macroeconomics of the 
rate of saving. The fundamental insight 
of this theory, that aggregate saving is 
positive in a growing economy because 
the younger workers who save are more 
numerous and have higher earnings than 
the older retirees who dissave was pre- 
sented by Sir Roy Harrod in the second 
lecture of his famous book, Towards a 
Dynamic Economics (1948). Harrod’s 
description of the household’s optimizing 
behavior, which he notes is an extension 
of Irving Fisher’s (1930) analysis, is re- 
markably modern and “neoclassical” for 
someone who is rightly regarded as one 
of the great developers of Keynesian eco- 
nomic theory. But it was Franco Modig- 
liani and his collaborators (e.g., 1954, 
1957, 1963, and 1966) who developed 
Harrod’s metaphor of “hump saving” in- 
to a quantitative theory and began the 
process of empirical verification that has 
made the life cycle model a central fea- 
ture of our current economic understand- 
ing. Today I want to discuss an extension 
and verification of the life cycle model 
and its aggregate implications to include 
social security, the most important form 


* Professor of economics, Harvard University, I am 
grateful to the National Science Foundation for its 
financial support. 


77 


of “saving” for the majority of American 
families.* 

Social security tax “contributions” in 
the 1974—75 fiscal year were $83 billion, 
approximately equal to the $85 billion of 
personal saving and nearly 75 percent 
of total private saving (including corpo- 
rate saving). I recently estimated that 
social security “wealth” (ie., the actu- 
arial present value of the future social 
security benefits of the current adult popu- 
lation) was more than $2 trillion in 1971 
and thus nearly 60 percent of all other 
household assets (Feldstein 1974a). To 
ignore social security in the theory and 
testing of saving behavior is therefore to 
omit a factor of fundamental importance. 
Moreover, social security wealth is an 
exogenous variable that can in principle 
provide a better test of the life cycle 
hypothesis than is possible with the tra- 
ditional measure of wealth. 


I. The Extended Life Cycle Model 


The familiar life cycle model empha- 
sizes the process of saving during working 
years for consumption during retirement. 
An important assumption of this model 
is that the period of retirement is fixed: 


* Theories and empirical tests have ignored the 
existence of corporate saving which now accounts for 
more than 40 percent of net private saving. I have 
examined the impact of corporate saving on total 
private saving (Feldstein 1973; Feldstein and Fane 
1973) but will not discuss the results of those analyses 
in the current paper. 
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changes in wage rates, wealth or other 
variables may alter the allocation of life- 
time consumption between working years 
and retirement years but they do not 
change the allocation of the years them- 
selves between work and retirement. 

The assumption of a fixed retirement 
period conflicts with observed behavior 
and has unintentionally caused some im- 
portant evidence to be incorrectly inter- 
preted as conflicting with the basic no- 
tion of rational life cycle saving. In 1900, 
only 37 percent of men over age 65 were 
retired; by 1971, this had doubled to 74 
percent. It is appropriate therefore to 
extend the life cycle model to make the 
period of retirement endogenous. 

A general formulation of such a model 
would have the individual choose both 
labor supply and consumption every year. 
A restricted specification, more in the 
spirit of the original life cycle model, 
would define a “preretirement period” dur- 
ing which the individual’s labor supply is 
fixed and a “retirement period” during 
which the individual ‘can vary his labor 
supply. The individual’s preretirement 
consumption and saving and his “retire- 
ment period” labor supply would then be 
optimized together. In this extended life 
cycle model, the change in any endoge- 
nous variable has two separate effects on 
saving: first, it changes saving directly 
as it would in the traditional life cycle 
model, and second, by changing retire- 
ment, it alters saving indirectly. 

Consider the example of social security. 
In the traditional life cycle model, the 
introduction of a public program that 
provides retirement benefits unambigu- 
ously reduces the amount of personal 
saving. However, in the extended life 
cycle model, there is a second effect of 
social security that tends to increase per- 
sonal saving. By providing transfer pay- 
ments to older persons who retire, social 
security induces the aged to reduce their 
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supply of labor. This reduction in working 
years and the resulting increase in the 
period of retirement induce additional 
saving. The net effect of social security 
on the saving of the non-aged is indeterm- 
inate and depends on the relative strength 
of the traditional “saving replacement ef- 
fect” and the new “induced retirement 
effect.’ ' 
There is a further reason, although one 
which I consider to be much less impor- 
tant, why the effect of social security is 
theoretically indeterminate. Robert Barro 
(1974), Levis Kochin (1974), and Mer- 
ton Miller and Charles Upton (1974) re- 
cently presented an alternative extension 
of the life cycle model with very different 
implications about the effect of social 
security and of public debt. The novel 
feature of these models is the presence 
of planned bequests and the assumption 
that each individual’s utility depends not 
only on his own consumption but also on 
the utility of all future generations. Al- 
though the introduction of social security 
creates wealth for the current generation, 
it also creates a liability (according to 
these authors) for a future generation 
or generations. The current generation, 
according to this theory, will resist this 
redistribution from their heirs to them- 
selves by increasing their bequests by 
just enough so that their heirs are no 
worse off. The extra saving for this be- 
quest just offsets the reduced saving that 
would otherwise be associated with the 
creation of social security benefits. 
Although I think this model is ingenious, 
I find the analysis unconvincing in its 
argument that social security should have 
no effect on private saving.’ First, the 


? The extended life cycle model was presented in 
Feldstein (1974a). A formal proof that an increase 
in social security benefits may actually increase saving 
if the extent of retirement is endogenous is presented 
in Feldstein (1974b). 

3I have developed the following criticism more 
fully in Feldstein (1975b). 
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theory is formally correct only if the social 
security program does impose a future 
liability exactly equal in present value to 
the wealth that is created for the current 
generation. Such a liability will be im- 
posed only if the social security program 
will be abolished at some date in the fu- 
ture or the economy has no growth of 
either population or real per capita in- 
come. In the more relevant case of a grow- 
ing.economy and a social security program 
that will last indefinitely, each future gen- 
eration can receive more in benefits than 
it pays in social security taxes. More spe- 
cifically, in a steadily growing economy 
the individual earns on his social security 
taxes an implicit “rate of return” that is 
equal to the rate of growth of the tax 
base. If this rate of growth were equal to 
the marginal product of capital, every fu- 
ture generation would be as well off par- 
ticipating in social security as it would 
be otherwise; in this case there is no fu- 
ture liability at all.* In the more realistic 
case in which the rate of growth is less 
than the marginal product of capital, the 
current social security wealth entails a 
future liability with present value equal 
to some fraction of the current social 
security wealth. Thus, even with this ex- 
treme form of rationality, the social secur- 
ity program would represent net wealth 
and should have a depressing effect on 
saving if retirement is fixed. 

This form of analysis ignores the effect 
of personal and corporate income taxes. 
The individual does not earn the marginal 
product of capital on his saving but a 
substantially lower rate of interest. The 
implicit “rate of return” on social security 
tax payments (i.e., the growth rate) may 
well equal or exceed the real after-tax rate 
of interest earned by most of the popula- 
tion. If the individual makes this compari- 


‘This point was implicit in Paul Samuelson (1958) 
and developed explicitly by David Cass and Menachem 
Yaari (1967). 
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son, he may well conclude that social 
security will provide a net gain for all of 
his future heirs. Instead of increasing his 
bequest, such an individual might actually 
decrease it. To avoid this mistake, the far- 
sighted individual must recognize that the 
national reduction in real saving that fol- 
lows the introduction of social security 
will lower the future capital stock which 
will in turn reduce future income tax col- - 
lections and lower future real wage rates. 
In these indirect ways his heirs will be 
made worse off. 

The complexity of these anticipations 
casts doubt on the empirical relevance of 
this entire exercise. To make the “cor- 
rect” offsetting adjustment to his bequest, 
the typical individual must understand 
the effect of his bequest and of the social 
security program on all future generations 
and must assume that all of his future 
heirs will share his farsightedness. The 
individual must also understand the gen- 
eral equilibrium effect of reduced aggre- 
gate saving on future wages and taxes. 
Since the economics profession has previ- 
ously ignored the need to adjust bequests 
to compensate for future tax liabilities, it 
may be safe to assume that the typical 
household has also not made tke adjust- 
ment implied by the new theory. 

Finally, it is clear that for most families 
bequests are very small and may even be 
unintentional. The typical voluntary “in- 
tergenerational transfers” are not be- 
quests at death but the support of the 
consumption that their heirs enjoy as 
children. The nature of these transfers 
makes it even less likely that households 
will respond as the theory suggests. More- 
over, if households do respond to an in- 
crease in social security by increasing 
such intergeneration transfers, this merely 
changes the nature of the individual con- 
sumption and does not constitute a trans- 
fer of real capital. 

At most, therefore, the new „emphasis, 
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on rational bequests provides:a further 
reason why the traditional life cycle model 
overstates the likely effect of social secur- 
ity on saving. The actual effect, i.e., the 
balancing of traditional wealth replace- 
ment, induced retirement, and increased 
bequests, is an impirical question. How- 
ever, before turning to the econometric 
evidence, I must comment on the radical 
theory that Paul David and John Scadding 
(1974) recently presented. 

The starting point for David and Scad- 
ding was the finding by Edward Denison 
(1958) that the gross private saving rate, 
i.e., the ratio of private saving plus depre- 
ciation to gross national product, was the 
same in 1929 and in the high employment 
years between 1948 and 1956. David and 
Scadding show that if Denison’s ratio 
is modified by adding the purchase of con- 
sumer durables to gross private saving and 
by adding the gross imputed rental flow 
of consumer durables to GNP, the new 
ratio shows no trend during the period 
since 1900. 

Although I think it is impossible to pro- 
vide any direct behavioral model that re- 
lates gross saving to GNP and ignores all 
taxes, David and Scadding attempt to do 


just that. According to their theory, house- 


holds treat all government expenditure 
financed by taxes as equivalent to private 
consumption and thus substitute tax- 
financed government expenditure for con- 
sumption with no change in saving; in 
contrast, households regard all govern- 
ment expenditures financed by govern- 
ment debt as equivalent to private invest- 
ment and therefore allow each dollar of 
government debt to crowd out one dollar 
of private debt, i.e., private saving is again 
unchanged. In addition, David and Scad- 
ding offer no explanation of why house- 
holds are concerned with gross saving in- 
stead of subtracting depreciation to obtain 
the real accumulation of wealth, a very 
important difference in establishing the 
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stability of their saving ratio. Finally, by 
a stroke of poetic license, they describe 
this combination of implausible assump- 
tions as a model of “ultrarationality.” 

While I believe that this specific theory 
of ultrarationality is unacceptable, the 
statistical evidence of a trendless saving 
ratio deserves comment. It is tempting to 
think that even if no acceptable theoretical 
explanation is available now, the stability 
of the saving ratio is too unlikely to be 
due to chance. But is it? The adjusted 
gross private saving ratio of David and 
Scadding, i.e., the ratio of private saving 
as normally defined plus depreciation plus 
consumer durable expenditures to the sum 
of gross national product and the implicit 
gross rental flow on consumer durables, 
is only one of a great many ratios that 
might be examined and it is certainly not 
the most natural of them. In a large 
enough set of alternatives, one can ex- 
pect to find the most unlikely things. 
Moreover, as Peggy Musgrave (1975) 
has recently pointed out, the official na- 
tional income account definition of pri- 
vate saving ignores the very substantial 
saving by the wholly owned foreign sub- 
sidiaries of U.S. corporations, now ap- 
proximately 1.8 percent of GNP. Since 
this figure represents net saving, allowing 
for depreciation would make the effect 
even larger. : 

I believe that the general long-run sta- 
bility of the particular ratio studied by 
David and Scadding is the result of a 
number of offsetting forces, including the 
growth of taxes, the higher level of in- 
comes, the increase in retirement and the 
expansion of social security. There is no 
reason to expect this particular stability 
to continue in the future. 

Let me turn now to the econometric 
analysis of the extended life cycle model. 
I will start not with the new research 
that has been done to implement this 
model but with the use of the model to 
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reinterpret some empirical results that 
have puzzled economists for more than a 
decade. 


Il. Explaining the Paradoxical 
Effect of Pension Coverage 
on Direct Savings 


The extended life cycle model can re- 
solve the apparent paradox of the finding 
by George Katona (1965) and Phillip 
Cagan (1965) that persons covered by 
private pensions do not save less directly 
and may save more than those persons 
who are not covered by pensions.’ Cagan 
explained his surprising results in terms 
of a “recognition effect”: when an indi- 
vidual is forced to participate in a pension 
plan, he recognizes for the first time the 
importance of saving for his old age. Par- 
ticipation in a pension plan has an educa- 
tional effect: more formally, it changes 
the individual’s utility function as he per- 
ceives it ex ante during his working years. 
Katona added to this a second explana- 
tion: the “goal gradient” hypothesis bor- 
rowed from psychological research on the 
forming of aspirations. According to this 
theory, “effort is intensified the closer 
one is to one’s goal” (Katona 1965, p. 4). 
In more conventional economic terms, 
this would imply that individual prefer- 
ences are themselves a function of the 
opportunity set or of the initial position, a 
dramatic departure from the usual as- 
sumption of economic analysis. 

The extended life cycle model explains 
the findings of Cagan and Katona with- 
out invoking a recognition effect or a 
model of changing preferences. Workers 
who are covered by pensions have an 
incentive to retire earlier than they other- 
wise would. The pension therefore has two 
effects on direct personal savings: (1) It 


5 Alicia Munnell’s (1974b) reanalysis of the Cagan 
data in a multiple regression model found a very 
weak and completely insignificant negative effect of 
pension coverage on direct saving. 
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reduces personal saving because it substi- 
tutes for household assets, but (2) it 
also increases personal saving because it 
lengthens the period of retirement over 
which accumulated assets will be spread. 
Since the net effect of the pension depends 
on the relative strength of these two 
forces, there is no paradox in the empirical 
finding that private pension coverage does 
not reduce direct personal saving. 

Thus, the extended life cycle model in- 
corporates the important structural fea- 
ture of changing retirement and reconciles 
the previously paradoxical evidence on 
the effect of pensions with a theory of ra- 
tional savings and retirement choice. The 
extended life cycle model also implies that 
social security has an ambiguous effect on 
private saving that can only be resolved 
by- empirical analysis. Let me therefore 
turn to the recent econometric research 
on this subject. 


III. Recent Econometric Studies 


In the first direct test of the extended 
life cycle model, I examined savings be- 
havior in the United States from 1929 to 
1971 (Feldstein 1974a). The analysis em- 
ployed a generalization of the consumption 
function specification that Albert Ando 
and Franco Modigliani (1963) had used 
to test the traditional life cycle model. 
I reasoned that the effect of social security 
was most appropriately represented by 
the present actuarial value of the retire- 
ment and survivor benefits to which the 
current adult population was entitled; I 
called this magnitude social security 
wealth. The growth and extension of the 
social security program has raised social 
security wealth from 75 percent of GNP 
in 1940 to more than 200 percen: of GNP 
today. 

The social security wealth variable 
should play the same role in the aggregate 
consumption function that is expected of 
the ordinary “fungible wealth” variable: 
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a higher level of wealth should increase 
current consumption and decrease current 
saving. In addition to this direct effect, the 
growth of social security wealth should 
increase retirement and thus stimulate 
saving. The coefficient of the social secur- 
ity variable should therefore reflect the 
net effect of these two influences. 

The statistical estimates indicate that 
social security does reduce private saving. 
The estimated marginal propensity to con- 
sume social security wealth was generally 
significantly positive and not significantly 
different from the coefficient of ordinary 
wealth. The implied magnitude of the 
effect of social security on saving is there- 
fore very large. The point estimate of the 
coefficient of social security wealth indi- 
cates that personal saving in 1971 was ap- 
proximately halved by social security, im- 
plying a reduction in total private saving 
(including corporate saving) of 38 per- 
cent. When the sample was restricted to 
the period since 1947, the coefficients re- 
mained quite similar but the standard 
errors became so large that the effects of 
both ordinary wealth and social security 
wealth were insignificant. This evidence 
thus provides preliminary support for the 
conclusion that social security substan- 
tially depresses saving, but indicates the 
need for research with new bodies of data 
that can provide more precise estimates. 

The time series data was analyzed 
in a number of interesting ways by Mun- 

The close similarity of the two coefficients re- 
flects several offsetting effects and should not be 
regarded as evidence that social security wealth is an 
exact replacement for private wealth. Although social 
security wealth has an associated retirement effect that 
reduces its impact, it may be important that ordinary 
wealth may be of less certain value, may be intended 
in part for bequests, and is thus subject to estate tax. 
Ordinary wealth is also endogenous; a sustained 
period in which the unobservable disturbance in the 
consumption function is positive will reduce wealth 
and the resulting negative correlation between these 


two variables will bias the coefficient of ordinary 
wealth toward zero. 
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nell (1974a,b). She tested the effect of 
retirement explicity by modifying the con- 
metric rate of decline in the labor force 
participation of older men from 1900 to 
sumption function with social security 
wealth to allow the marginal propensity to 
consume out of disposable income to vary 
with the labor force participation of men 
over 65. Although this provides a very im- 
perfect measure of the expected future 
retirement of current workers, the inter- 
action variable always had the expected 
sign. With this method of adjusting fer 
the induced retirement effect of social 
security on saving, the coefficient of social 
security wealth was closer to an estimate 
of the pure wealth substitution effect; 
Munnell’s coefficient of social security 
wealth had been nearly 50 percent greater 
than my estimate was in an equation that 
did not try to separate the effect of in- 
duced retirement. Munnell’s decomposi- 
tion also permits explicit estimates of the 
way in which the social security wealth 
replacement effect and the general increase 
in retirement have had offsetting effects 
on aggregate saving: in 1969, according 
to her estimates, social security wealth 
reduced personal saving by $54 billion 
while the greater retirement since 1929 
increased saving by $26 billion.” In inter- 
preting these figures it would of course be 
wrong to regard all of the impact of the 
increased retirement to be the indirect 
induced retirement effect of social security. 


Much of the increased retirement would 


1 This calculation is based on the first equation of 
Table 3, p. 562 of Munnell (1974a). It differs from 
Munnell’s estimate which is based on her strange and 
extremely narrow concept of “retirement saving” 
which she defines to include only the increase in the 
net assets of life insurance companies and of private 
and government pension plans; by ignoring most 
forms of saving, Munnell greatly underestimates the 
saving effects of both social security wealth and 
changing retirement behavior. Her later work (Mun- 
nell 1975) uses only the more traditional definition 
of saving. 
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no doubt have occurred simply because 
of higher incomes, urbanization, the de- 
cline of self-employment, the depression, 
etc.; a simple extrapolation of the geo- 
1929 can account for nearly 75 percent of 
the increase in retirement from 1929 to 
1969.8 

A quite different type of evidence sup- 
porting the extended life cycle model is 
provided by an analysis of intercountry 
differences in saving rates. Modigliani 
(1970) has shown that the pattern of 
intercountry differences in private saving 
rates is consistent with the predictions of 
the traditional life cycle theory: higher 
saving rates in countries with higher rates 
of economic growth and higher proportions 
of the population of working age. To test 
the extended life cycle model, I (Feld- 
stein 1974b) added measures of retire- 
ment behavior (the labor force participa- 
tion rate of men over 65 and the life ex- 
pectancy at age 65) and of the substitu- 
tion effect of social security (the ratio of 
social security benefits per aged person 
to average income per capita). The co- 
efficients of these variables had the pre- 
dicted signs, were statistically significant 
in a variety of specifications, and ac- 
counted for a substantial portion of the 
variation in the saving rates of the 15 
developed countries in the sample. In par- 
ticular, the coefficient of the social security 
variable implied that the average level of 
social security benefits reduced the sav- 
ing rate by 4.2 percentage points or one- 
third of the average private saving rate; 


3 Although Munnell estimates a saving function 
rather than a consumption function, this is irrelevant 
since only the current value of income is included. 
She does, however, show that the results are not 
sensitive to the ‘choice between the conventional 
national income accounting definition of saving and 
a more inclusive measure obtained as the annual 
change in Raymond Goldsmith’s (1956) measure of 
household wealth; she updates the Goldsmith mea- 
sure with data from the Securities and Exchange 
Commission. 
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similarly, an increase in relative social 
security benefits from one standard devia- 
tion below the mean to one standard ` 
deviation above reduced the private saving 
rate by 5.4 percentage points. 

This of course reflects only the partial 
wealth replacement effect of social security 
since retirement is held constant statisti- 
cally. However, the evidence indicates that 
the wealth replacement effect is much 
more important than the induced retire- 
ment effect. The next effect of social secur- 
ity implies that the average level of social 
security benefits reduces the saving rate 
by 3.5 percentage points, more than four- 
fifths of the pure wealth replacement 
effect.° 

The extended life cycle model also re- 
solves a long-standing puzzle in the inter- 
national studies of saving behavior. A com- 
mon finding of these studies has been that 
the countries with a higher per capita in- 
come also have a higher saving rate, an 
apparent conflict with the long-run hom- 
ogeneity of the saving rate in the time 
series and with the presumption of the 
traditional life cycle theory that the divi- 
sion of lifetime consumption between 
working years and retirement years is in- 
dependent of the overall level of consump- 
tion.” The estimates of the extended life 
cycle model show that the higher saving 
rate in higher income countries actually 
reflects a higher retirement rate. Average 


” Henry Aaron (1967) reported a negative correla- 
tion between social security benefits and household 
saving rates but later (Aaron 1968) reported that this 
correlation could not be confirmed with slightly differ- 
ent data. His original study did not use a consistent life 
cycle framework and no specific estimates are reported 
in the 1968 study. Aaron’s primary interest was the 
hypothesis that the saving rate influences the per- 
centage of national income spent on social insurance; 
he concluded that the evidence does not support this 
hypothesis. 

* This has been an implicit presumption but it 
reflects the further assumption of homothetic prefer- 
ences, and it is not a fundamental implication of the 
life cycle model. 
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income has no effect on saving when labor 
force participation is held constant. In 
contrast, higher income induces more re- 
tirement, which in turn leads to a higher 
rate of saving. 

_ The use of microeconomic household 
data to test the extended life cycle model 
and to assess the impact of social security 
is just beginning. There are now several 
data sets that could provide useful infor- 
mation. Munnell (1975) found strong evi- 
dence that men aged 45 to 65 substanti- 
ally reduce their own saving if they are 
covered by social security or by.a private 
pension.” Her analysis used an extended 
life cycle model that explicitly included 
the expected time to retirement and life 
expectancy after retirement, but there 
was no specific test of the effect of dif- 
ferences in expected retirement date. Be- 
cause social security now covers almost 
everyone (the exceptions are almost all 
government employees or railroad workers 
with their own pension programs), the 
estimated effect of social security coverage 
is difficult to interpret. It is reassuring 
therefore that Munnell finds that saving 
is reduced by private pension coverage 
and varies inversely with crude estimates 
of pension benefits and social security 
benefits. 

The effect of social security on private 
saving also explains why the concentration 
of wealth as traditionally measured has 
remained stable during the past fifty 
years in spite of strong economic pressures 
toward greater equality. Simon Kuznets 
(1956) calculated that the top 1 percent 
of the population received 15.6 percent of 
disposable income in the 1920’s but only 
7.7 percent in 1946 (the last year of his 
analysis). Although exactly comparable 


“Her analysis is based on the National Longitu- 
dinal Survey directed by Herbert Parnes and conducted 
by the Bureau of the Census, Saving is defined as the 
change in net worth over a 3 year period. 
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figures are not available for more recent 
years, there is no evidence of an increas- 
ing concentration of income and some 
evidence that the share received by upper 
income families has continued to decline. 
In contrast, Robert Lampman’s (1962) 
classic study concluded that the share of 
wealth held by the top 2 percent of fami- 
lies varied only from 32 percent in 1922 
to 29 percent in 1953; more recent evi- 
dence shows no decrease in concentration 


` in the 1960’s. It seems at first a paradox 


that the concentration of wealth has re- 
mained unchanged in spite of the reduced 
concentration of income and the rapid 
increase in estate and gift tax rates. The 
paradox is easily resolved however by 
recognizing that the vast majority of 
middle income and lower income house- 
holds have substituted social security 
wealth for ordinary fungible wealth. I 
used the 1962 Federal Reserve Board 
Survey of Consumer Finances to com- 
pare the distribution of fungible wealth 
(i.e., excluding social security) with the 
distribution of total wealth including a 
detailed estimate of each family’s social 
security wealth (Feldstein 1974c). The 
results show that the distribution of total 
wealth is much less concentrated than 
the distribution of fungible wealth and 
has therefore become much more equai 
during the past half century. For example, 
the top one percent of families with a 
head between 35 and 64 years old owned 
28.4 percent of fungible wealth but only 
18.9 percent of total wealth; similarly, 
the top 4 percent of such families had 45 
percent of fungible wealth but only 31 
percent of total wealth. 

This analysis of the distribution of 
social security wealth also provides indi- 
rect support for the traditional life cycle 
model. Within each age group, the dis- 
tribution of income among income classes 
was more similar to the distribution of 
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total wealth than to the distribution of 
fungible wealth.” 


IV. Conclusion 


With our current pay-as-you-go method 
of financing social security, the social se- 
curity tax receipts are paid out as con- 
current benefits and are not accumulated: 
When we, the current generation of 
workers, retire, we will not receive social 
security benefits by drawing on an ac- 
cumulated fund. Instead, our benefits will 
depend on the tax payments of those who 
are at work when we retire. Because there 
is no accumulated social security fund, 
the decrease in private saving that is 
caused by social security entails an equal 
decrease in national saving. 

The very substantial size of the esti- 
mated decrease in saving implies a cor- 
respondingly large decrease in the nation’s 
capital stock. The parameter estimates in 
my study of U.S. time series data implied 
that without social security the U.S. capi- 
tal stock would eventually be some 60 per- 
cent higher (Feldstein 1974a). The larger 
capital stock would mean greater produc- 
tivity, higher real wage rates and a higher 
national income.** But the important im- 
plication of the reduction in saving is not 
the fall in income or wages per se. The 
reduction in welfare comes from the dis- 


* Although the focus of this survey is on savings, 
I should mention some of the recent related work that 
has shown that social security has a powerful effect 
on retirement behavior. Building on earlier work by 
Margaret Gordon (1963) and Henry Aaron (1967, 
1968), I used a cross section of countries to estimate 
the effect of social security on retirement (Feldstein 
1974b). Much more detailed analyses of micro- 
economic data for the United States have been pre- 
sented by Joseph Quinn (1975) and Michael Boskin 
(1975). 

! This assumes, I believe correctly, that the U.S. 
economy could absorb a higher rate of capital accum- 
ulation. The early Keynesian “secular stagnationists” 
saw social security as a welcome method of reducing 
the excess saving that they feared would cause a 
permanent depression after World War II; see Sey- 
mour Harris (1941). 
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tortion in saving, the substitution of an 
asset with a very low implicit rate of 
return for real capital accumulation with 
a much higher social rate of return.’ 


“For a more general discussion of these issues, see 
Feldstein (1975a). 
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Intergenerational Transfers and 


Life Cycle Consumption 


By ALAN S. BLINDER* 


It is now roughly twenty years since 
Franco Modigliani and Milton Friedman 
revived and gave empirical substance to 
Irving Fisher’s theory of lifetime planning 
by the consumer.! This paper can be 
thought of as a discussion of what it means 
to take the life-cycle model seriously: In 
this spirit, Section II explores the role of 
intergenerational transfers and, in par- 
ticular, the wealth elasticity of bequests in 
the aggregate consumption function. How- 
ever, it would be a mistake to take the life 
cycle hypothesis too seriously. Its central 
message—that the lifetime pattern of con- 
sumption is independent of the lifetime 
pattern of earnings—cannot be literally 
true in a world where there is uncertainty, 
where working and consuming are com- 
peting uses of time, and where the ability 
to borrow against future earnings is se- 
verely limited.? Section I concentrates on 
capital market constraints, stressing how 
intergenerational transfers help determine 
which households are constrained and 
which are not. Though the orientation is 
clearly theoretical, the relevance to public 
policy cannot be missed in view of recent 
fiscal policy actions. 


* Assistant Professor of Economics, Princeton Uni- 
versity. I have benefited from helpful comments of 
Martin Hellwig, William Buiter and Sherman Robin- 


son, who are not to be implicated in the conclusions. , 


Financial support from the National Science Founda- 
tion is gratefully acknowledged. 

1No distinction will be made between the life-cycle 
and permanent income models, as they are just two 
ways of implementing the Fisherian analysis empirically. 

* Regarding uncertainty, see Keizo Nagatani. Re- 
garding time budgets, see James Heckman. Regarding 
borrowing constraints see Tsuneo Ishikawa (1974), 
Thomas Russell, James Tobin and Walter Dolde, John 
Flemming or Clark Wiseman. 


I. Consumption Behavior 
of Planners and Reactors 


While there are many principles accord- 
ing to which households can be divided, I 
find it useful to think of the aggregate con- 
sumption function as a weighted average 
of the consumption functions of two types: 
planners and reactors. 

Planners have sufficient financial means 
to adhere tolerably close to their optimal 
consumption paths. Because borrowing 
constraints are not binding for them, the 
relevant budget constraint is based on 
“wealth” or “life resources,” defined as the 
sum of discounted earnings and financial 
inheritances. It is easy to show that the 
lifetime marginal propensity to consume 
(MPC) out of wealth is positive, and is 
smaller than unity if there is a bequest mo- 
tive.’ A planner will spread the extra con- 
sumption permitted by any windfall gain, 
such as a government rebate check, over 
all the remaining years of his life, and 
probably will add some of it to his bequest. 
Since the short-run MPC depends criti- 
cally on‘age, one good way to elicit a sub- 
stantial spending response from a one- 
time transfer payment is to concentrate 
the funds on elderly households. In this 
light, the recent $50 per head social secu- 
rity bonus looks like a highly imaginative 
fiscal policy. 

Reactors are consumer units that are 
prevented from pursuing their first-best 
optimal plans by borrowing constraints. A 
household which would like to spend more 
than its income, but is prevented from so 


"See the author (1974), pp. 39-40. 
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doing by imperfect capital markets, will 
generally consume its entire income. A 
windfall loss, therefore, must come en- 
tirely out of consumption. A windfall gain, 
on the other hand, loosens the capital mar- 
ket constraint; so the short-run MPC may 
be high but probably will not be unity. 
Thus, the reactor’s responses to windfall 
' gains and losses are asymmetric. 


A. Who Plans and Who Reacts? 


While it is tempting to think of the poor 
as reactors and the rich as planners, such a 
simple identification is not generally cor- 
rect. As Tsuneo Ishikawa (1974) showed, 
the classification has a lot to do with the 
timing and volume of intergenerational 
transfers.* 

The poor man with a flat age-income 
profile and no financial inheritance is con- 
strained by many things but not by the in- 
ability to borrow against future receipts. 
The households who feel the pinch of capi- 
tal market imperfections most acutely are 
those anticipating large cash inflows later 
in life—whether from high earnings or 
from large financial inheritances—but 
whose current cash inflows are insufficient 
to finance the consumption stream war- 
ranted by their lifetime resources. 

Wealthy households which expect a sub- 
stantial financial inheritance late in life 
when their parents die will probably be 
reactors for much of their lives. Then, 
when the inheritance is finally received, 
diminishing returns will dissuade them 
from completely making up for lost time. 
So capital-market imperfections will in- 
duce them to consume less and save more 
over their lifetimes. Of course, parents can 
ease these constraints by transferring 
wealth inter vivos, but this would simply 
shift the burden of capital-market con- 
straints onto the parent generation as it 


*There are other determinants of which households 
are constrained, such as unanticipated spells of un- 
employment, but these are beyond the purview of 
this paper. 
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sought to accumulate wealth at a much 
earlier age. 

Intergenerational transfers of human 
capital are no doubt much more important 
quantitatively than are financial inheri- 
tances. Further, they have the important 
characteristic that children must receive 
them at relatively young ages if they are to 
do any good. Child care expenses cannot 
be deferred until the children are grown. 
College education yields small financial 
benefits if taken at age fifty. Since inter- 
generational transfers of human capital 
must be made rather early in life, they tend 
to subject the donor generation to capital 
market constraints. Yet, from the point of 
view of the recipients, human capital in- 
heritances are effectively received late in 
life because they manifest themselves in 
steeply-rising age-earnings profiles. Thus 
the recipients become subject to borrowing 
limitations as well. By contrast, persons 
less well-endowed with human capital 
typically have flat age-earnings profiles. In 
this respect, then, the upper (labor) in- 
come groups are more likely to be reactors 
than planners. At least where young fam- 
ilies are concerned, redistribution from poor 
to rich may well increase total spending! 


B. Social Security as an Example 


The Social Security System is probably 
the biggest program of intergenerational 
financial transfers in our society, and it il- 
lustrates the usefulness of both the life- 
cycle perspective and the planner-reactor 
dichotomy. Without taking the life-cycle 
point of view, one might expect such a pro- 
gram of forced saving to reduce voluntary 
private saving roughly dollar for dollar. 
Yet the data seem to refute this. 

Martin Feldstein and Alicia Munnell 
used the life-cycle model to provide one 
plausible explanation for this “paradox”: 
if the social sectrity system induces earlier 
retirement, more intra-life-cycle savings 
will be needed to finance the longer retire- 
ment periods. Here is another, applicable 
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in the case of planners. Increases in social 
security benefits are generally not fully 
funded. Planners thus correctly perceive 
increases in social security as negative be- 
quests, that is, as forced transfers from 
their children to them. As Gary Becker 
and Robert Barro have pointed out, the 
rational response is to increase their pre- 
viously planned bequests so as to compen- 
sate their children for the government’s 
action. To do this, they will save more. 
If social security induces more workers 
to retire abruptly at age 65, as Feldstein 
and Munnell suggest, then optimal con- 
sumption theory provides still another ex- 
planation for the paradox. Since leisure 
time and consumption are presumably 
complementary, the abrupt upward move- 
ment in leisure time at retirement will 
make a corresponding abrupt upward 
movement in consumer spending optimal. 
This means “‘tilting’’ the lifetime consump- 
tion path towards lower consumption, i.e., 
higher savings, in the preretirement years." 
For reactors, there is an entirely differ- 
ent reason to expect increased levels of 
social security benefits and taxes to induce 
greater private saving. Nonfunded social 
security benefits raise life resources and 
thus desired consumption, while higher 
payroll taxes reduce current take-home 
pay. This forces households constrained by 
borrowing limits to curtail consumption. 
Note also that by transforming some 
households from planners to reactors, so- 
cial security increases the income-sensitiv- 
ity of the aggregate consumption function. 


Il. The Wealth Elasticity 
of Bequests 


As the size and timing of bequests are 
such crucial determinants of life cycle sav- 
ing behavior, it is worth pausing to inquire 


51f U(C,L) is the utility function, where C is 
consumption and Z is leisure time, then Uc(C,L) is a 
continuous function of time along an optimal path. 
Assuming Ucr(*) >0 and Uee(*) < 0, a discontinuous 
upward increment in Z necessitates a discontinuous 
upward movement in C. 
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into the motives for bequests, the form of 
bequests, and how the optima. bequest 
varies with wealth. 


A. Motives for Bequests 


The conventional approach is to con- 
sider the bequest—or, what amounts to 
approximately the same thing, the wealth 
or utility of the beneficiaries—as another 
argument of the utility function. This hy- 
pothesis has a certain intuitive appeal, and 
may be descriptively accurate Equally 
important, economists have been develop- 
ing the utility-maximization model for 100 
years and by now can do quite a lot with it. 

Becker’s model of intergenerational trans- 
fers is a case in point. By some reasonable- 
sounding assumptions, Becker is able to 
demonstrate that the wealth elasticity of 
bequests must exceed unity—an empirical 
proposition which, if true, has some very 
fundamental consequences (see below). His 
argument can be paraphrased as follows. 
Suppose that the current family head acts 
as if he were maximizing a homothetic 
utility function with the wealths of the 
current and all future generations as argu- 
ments, and that capital markets are suffi- 
ciently perfect to permit him to do this. 
Then he will want to spread'any increment 
to his own wealth proportionately over all 
generations. This means that he will con- 
sume only a small fraction of any marginal 
addition to wealth, bequeathing the rest. 
Since bequests are a small fraction of 
wealth, the percentage rise in bequests will 
be very large. 

Becker’s assumptions are less innocuous 
than they seem. Suppose instead that 
people only allocate their own life resources 
and that the utility function is not neces- 
sarily homothetic. The following function 
is sufficiently general to illustrate the 
point: 

cré B8 
U +e a 


i— ô 
where C is own consumption and B is the 
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bequest. Indifference curves are homo- 
thetic if and only if =, and in this case 
the wealth elasticity of bequests is unity. 
If, 6>8 instead, the wealth elasticity of 
bequests exceeds one, and if 6<, the 
wealth elasticity is less than one.® 

Hal Varian has suggested a different mo- 
tive for bequests: that parents bequeath 
wealth to ensure that their offspring do not 
wind up too low in the income distribution. 
There is no obvious implication about the 
wealth elasticity of bequests, but the no- 
tion does imply that the average level of 
bequests increases with increasing in- 
equality. 


No mention has been made thus far of 


the number of children. Both of the afore- 
mentioned motives, and most others, sug- 
gest that the taste for bequests—the pa- 
rameter ¢ in the utility function—would 
rise with the number of children. If this is 
the case, a slower population growth rate 
will lead to lower levels of bequests. How- 
ever, with fewer human beings in which to 
invest, the composition of intergenera- 
tional transfers should shift more from hu- 
man form to financial form, so financial 
bequests may not fall. 


B. Bequests in Human or Financial Form? 


Whether human or financial wealth is 
the medium for intergenerational transfers 
is important for macroeconomic reasons 
largely because bequests in human form 
usually entail either consumer expendi- 
tures in the national income accounting 
(NIA) sense, or withdrawals from the la- 
bor force, whereas financial bequests con- 
stitute VIA savings. Furthermore, discus- 
sion of the form in which bequests are left 
sheds insight on the wealth elasticity. This 
is because a compelling theoretical argu- 
ment can be made that marginal adjust- 
ments in lifetime savings (i.e., bequests) 
will be made preponderantly in financial 


°¥or a proof, see the author (1974), pp. 35-37. 
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form by the wealthy and in human form by 
the not-so-wealthy. 

The argument, which is developed for- 
mally by T. Ishikawa (1975) and Donald 
Parsons, is simple and intuitively appeal- 
ing. Due to the finite capacity of human 
beings, bequests in human form are sub- 
ject to the law of diminishing returns in 
that successive increments of financial sac- 
rifice by the parents lead to smaller and 
smaller financial gains for the children. 
Bequests in financial form, by definition, 
cannot be subject to such diminishing re- 
turns.’ Optimal behavior, then, will lead 
decedents to make all bequests in human 
form until the rate of return on human 
capital is reduced to the opportunity cost 
of funds, and thereafter to make all be- 
quests in financial form. This is illustrated 
in Figure 1, Panel (a), where H* is the 
critical level of human wealth. 

Apparently, most families do not reach 
H*, for such data as exist show that very 
few bequests are made in financial form. In 
a 1959 survey, 73 per cent of all household 
heads aged 55-64 reported receiving no in- 
heritance, and only about 2 per cent re- 
ported receiving $25,000 or more. The 
average reported financial inheritance, 
$2,800 per household, must have been 
dwarfed by the typical human inheritance.® 

Suppose we had data on bequests, and 
their division between human and non- 
human form, for a cross-section of families. 
What would we see? Since, the point H* 
varies among families because of differing 
discount rates, genetic endowments oi 
human capital, numbers of children, and 
other things, we might observe smoothly 
concave and convex functions for human 
and financial bequests respectively, as 
shown in Panel (b). In a word, the elastic- 
ity of financial bequests with respect to 


* Both, of course, may be subject to the law of 
diminishing marginal utility. 
SI made these computations from the original data 


‘tape collected for the study by James Morgan et al. 
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total bequests would exceed unity, so the 
wealth elasticity of financial bequests 
would exceed the wealth elasticity of total 
bequests. This is an important point since 
all efforts to measure the wealth elasticity 
of bequests (see below) have focused on 
financial bequests. 

Perhaps offsetting this tendency in the 
upper income strata is the differential tax 
treatment of human and financial be- 
quests. Intergenerational transfers of hu- 
man capital are generally not taxed, and 
often are subsidized. By contrast, financial 
bequests above $60,000 are subject to a 
progressive Federal estate tax, and most 
states levy progressive inheritance taxes as 
well. Because of this progressivity, post- 
tax estates could be a concave function of 
lifetime wealth even if pre-tax bequests are 
a convex function. A descriptive regression 
fitted to grouped data on 1969 Federal 
estate tax returns is: 


log(estate tax) = 
— 5,.226-+1.259 log(economic estate — $60,000) 
(.308) (.025) 


R? = 995, standard error = .222, 


which indicates substantial progressivity 
in marginal, as well as average, tax rates. 
However, this ignores the fact that accrued 
capital gains bequeathed at death escape 
taxation entirely. 


Finally, note that the conclusion holds 
only for cross-section comparisons, not for 
time series trends. Schooling is a labor- 
intensive activity in which productivity 
gains are likely to be minimal. So the cost 
in dollars of purchasing the number of 
years of schooling represented by point H* 
in Figure 1 rises roughly at the same rate 
as per capita income. 


C, Guesstimates of the Wealth 
Elasticity of Bequests 


Whether the wealth elasticity of be- 
quests exceeds or falls short of unity gov- 
erns whether the lifetime MPC falls or 
rises as we move up the income scale. This, 
iù turn, has a number of important macro- 
economic implications. Suppose, for con- 
creteness, that the wealth elasticity of fi- 
nancial bequests is greater than one. Then 
a permanent equalization of the income 
distribution will permanently raise aggre- 
gate consumption. Also, since the savings 
rate will rise as per-capita wealth increases, 
a growing economy will have a rising 
capital-output ratio. If the aggregate elas- 
ticity of substitution is less than one, la- 
bor’s share in national income will be 
steadily increasing. Each of these ten- 
dencies is reversed if the wealth elasticity 
of bequests turns out to be less than unity. 

Of course, these tendencies are derived 
from the behavior of inter-life-cycle-sav- 


92 AMERICAN ECONOMIC ASSOCIATION 


ings, which are likely to be dwarfed by 
intra-life-cycle savings if the population is 
growing rapidly. But if the brave new 
world of the future does indeed have zero 
population growth, these trends, which 
have been masked so long, will begin to 
come to the fore. 

To date, lack of either time series or 
cross-section data on lifetime income and 
bequests has precluded direct measure- 
ment of the wealth elasticity of bequests. 
However, several indirect—and highly 
questionable—attempts have been made to 
estimate it. 

One indirect way is to look for systematic 
differences in marginal propensities to con- 
sume permanent income by income class, as 
I did in my 1975 paper. I found that aggre- 
gate time series data for the United States 
since World War II have little power to 
discriminate among competing hypotheses. 
Such evidence as I did turn up consistently 
pointed to a wealth elasticity of bequests 
below unity; but I am not convinced. Real- 
world shifts in the income distribution con- 
found transfers between rich and poor with 
transfers between young and old, male and 
female, black and white. Further, for rea- 
sons cited above, the rich may be reactors 
more frequently than planners. If so, their 
high short-run MPCs could be incorrectly 
labelled as high long-run MPCs, given the 
imperfect nature of the distributed-lag 
proxy for permanent income. 

Using cross-section data by state, Hal 
Varian regresses the average bequest in the 
state (b;) on average lifetime income in the 
state (yi), income squared, and the inter- 
action of income with a measure of income 
inequality (P;, for the Pareto measure). 
This seemingly direct measurement also 
constitutes an indirect test because, ex- 
cept for the inequality measure, none of the 
data needed for Varian’s study exist! His 
technique might well be called “regression 
without data.” Varian uses annual income 
in the state as a proxy for lifetime income, 
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and fabricates data for b; by the clever, 
but probably dubious, assumption that the 
average level of bequests among estates 
below $60,000 is the same in each state. He 
finds a negative coefficient on y?, suggest- 
ing a concave b(y) function, which is con- 
sistent with my findings. However, the 
negative coefficient on P-y, which he in- 
terprets as support for his hypothesis,’ 
would also be interpreted as evidence for a 
convex b(y) function. 

Finally, in a current Ph.D. dissertation, 
James Adams tries to estimate the wealth 
elasticity of bequests in a cross-section of 
individuals by using current net worth as a 
proxy for bequests and current earnings as 
a proxy for lifetime income. Given that 
both lefthand and righthand variables are 
proxies, it is hard to interpret his finding 
of an elasticity well in excess of unity. For 
example, it may just reflect the high elas- 
ticity of asset-holding with respect to earn- 
ings within the life cycle, despite his at- 
tempt to devise a statistical control for age. 


Ill. Concluding Remark 


It is typically the case in economics that 
theory is needed to unearth the interesting 
questions, while empirical research is needed 
to answer them. So it is here. Despite some 
crude attempts using aggregate time series, 
a cross-section of states, and a cross-section 
of individuals, it must be admitted that we 
know relatively little about the wealth 
elasticity of bequests. In the case of capital 
market imperfections, the theoretical no- 
tions have yet to be given empirical sub- 
stance. Twenty years after the seminal 
contributions of Modigliani and Friedman, 
the aggregate consumption function re- 
tains some of its mystery. 


? The Pareto coefficient declines as inequality rises. 
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NEW DEVELOPMENTS IN PUBLIC FINANCE 


The Optimal Taxation of 
Commodities and Income 


By Davo F. BRADFORD AND HARVEY S. Rosen” 


The last few years have seen a resur- 
gence of interest in the old question of how 
best to raise tax revenue. Roughly speak- 
ing, two different problems have been 
studied. The first is to find a set of com- 
modity taxes that is optimal given certain 
efficiency and (sometimes) equity consider- 
ations. In a second strain of the literature, 
it is assumed that the revenue system is 
based upon income rather than commodity 
taxation, and the problem is to determine 
the optimal degree of progressivity (or re- 
gressivity). +? 

The principal motivation of some writers 
in the optimal taxation literature seems to 
be the discovery of fairly simple rules 
which policy makers actually can imple- 
ment. Others are more interested in theo- 
retical exploration of the implications of 
alternative economic assumptions than in 
developing usable policy recommendations. 
Practically all the contributions, however, 
have been quite mathematical and thus 
inaccessible to many practitioners in the 
public finance area. The purpose of this 


* U.S, Treasury Dept. and Princeton University, 
respectively. The authors would like to thank Roger 
Gordon for useful conversations and Jay Stuart for 
assistance in gathering material. An extended version 
of this paper is available upon request to the authors. 

*There is some overlapping of these strains. For 
example, A. B. Atkinson and Joseph E. Stiglitz con- 
sider the problem of differential commodity taxation 
in the presence of an income tax. 

* Although we shall focus upon these problems in 
this paper, the optimal tax literature has had a some- 
what wider scope. For example, Peter A. Diamond 
and James A. Mirrlees consider the problem of optimal 
expenditure along with taxation. 
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essay is to discuss in a nontechnical way 
the methodology and principal conclusions 
of the optimal taxation literature.’ 

In Sections I and II are discussed the 
optimal commodity and income tax litera- 
tures, respectively. Following this are some 
observations on the accomplishments of 
optimal taxation research and on some 
open questions. 


I. Optimal Commodity Taxation 


Since the literature contains many and 
varied derivations of the principal theo- 
rems of optimal commodity taxation,* we 
shall not carry out detailed proofs here. 
We can point out, however, some of the 
variations in the way the problem is posed. 
Most commonly a revenue constraint is 
taken as a starting point, together with an 
assumption that the government must use 
per unit commodity taxes. Thus lump sum 
taxes are excluded. If x, is the quantity of 
the ith good purchased by the household 
sector from the production sector (nega- 
tive if the households are net sellers, as in 
the case of the commodity “‘leisure”), and 
T; is the per unit tax, the revenue con- 
straint is 


(1) È Tia = R, 


where R is the required revenue level. 
The taxes are the difference between the 


"Consult Nicholas Stern or Atkinson and Stiglitz 
for more technical surveys. 

i See, for example, Frank A. Ramsey, M. Boiteux, 
or Agnar Sandmo. 
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prices, p; received by producers and P,, 
paid by the consumers, 


(2) T: = Pi- pi. 


It is frequently assumed that producer 
prices are fixed, so that by setting taxes we 
set consumer prices and hence consumer 
welfare. The problem is then to make the 
choice of taxes in such a way as to maxi- 
mize the resulting consumer welfare, i.e., 
to minimize excess burden. 

A typical approach is to assume there 
to be only one consumer (hence no dis- 
tribution problem), with a utility function 
U(-) depending on consumption vector 
x. Thus the objective might be to choose P 
(a vector of consumer prices) and p (a vec- 
tor of producer prices) to 


(3) Maximize U(x(P)) 
subject to 

Daxi(P)P: = 08 
and to 
(4) Ui(a(P)) = aPi. 


Conditions (4) are the familiar first order 
implications of the household’s optimiza- 
tion, with a being the Lagrangian multi- 
plier. 

More often an indirect utility function 
V(P, 0)=U(x(P)) is used, (the zero argu- 
ment draws attention to the assumption of 
no transfer income) because the deriva- 
tions become very simple when use is made 
of “Roy’s Identity” 

aV OV 


(5) aP; ae xi(P) OM 





where 0V/dM is the “income” derivative. 
Putting these pieces together in any of 
several sequences leads to the famous 


5 Paul A. Samuelson uses a somewhat different for- 
mulation of the problem and one which has the virtue 
of emphasizing the resource releasing function of 
the taxes. 
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Ramsey result on optimal commodity 
taxation: 


(6) > TiS = bee, k=1,...,m 


where S; is the derivative of the demand 
for the ith good with respect to the kth 
price, other prices and utility being held 
constant, and b is independent of k. The 
lefthand side gives an estimate of the 
change in demand for the kth good which 
would occur if the taxes were removed. 
Hence (6) says that the proportional 
change in demand (thus estimated) should 
be the same for all commodities—the 
Ramsey result. 

Conditions (6) can also be expressed in 
terms of elasticities. Probably the most 
familiar “optimal tax” result is the form 
which applies when the off-diagonal elas- 
ticities are zero. In this case the first order 
conditions associated with (3) lead to the 
“inverse elasticity rule”: 


d 


7 l, = 
(7) E, 





, r=1,..., m. 


where &=T,/P„ the percentage or ad 
valorem rate of tax, d is a constant, and 
E,, is the elasticity of the ordinary (un- 
compensated) demand function for the 
kth good. This formula has certainly been 
of importance in forming economists’ in- 
tuitions on tax and price regulatory ques- 
tions. It underlies the notion of charging 
according to “what the traffic can bear” in 
transportation, for example, and is the 
basis for the acceptance on efficiency 
grounds of such taxes as those on tobacco 
and alcohol, the demand for which is pre- 
sumed price inelastic. 

An important application of the analysis 
is to the presumptive case for direct over 
indirect taxation. The classic Hotelling ar- 
gument for marginal cost pricing seemed to 
some to support the conclusion that an 
“income tax” will involve no efficiency 


96 AMERICAN ECONOMIC ASSOCIATION 


cost. When it was recognized, however, 
that the “income” of the tax system is not 
the “budget level” of the elementary the- 
ory of consumer demand, but rather the 
product of a certain price, the wage, and a 
demanded quantity (negative net purchase 
of leisure), the apparent a priori advantage 
of an income tax was lost. The analyses of 
W. J. Corlett and D. C. Hague, I. M. D. 
Little and Milton Friedman to this effect 
all are applications of the theory of optimal 
commodity taxation as is neatly shown by 
Sandmo. 

While the extensive subsequent work 
has shown how difficult it is to sustain any 
simple rules for commodity taxation, the 
result of the spreading awareness of this 
work has been to make economists think 
about tax questions in a new way and to 
hasten the search for rules which are rea- 
sonably robust. 

For example, as Stiglitz and Atkinson 
point out, optimal tax analysis makes it 
clear that there is no a priori assurance 
that the income tax is the single best in- 
strument for income redistribution—such 
“commodity taxes” as are represented by 
housing subsidies or food stamps might 
contribute to an optimal program. Michael 
Boskin notes that, in view of the differ- 
ences in the observed elasticities of house- 
hold supply of the two types of labor (hus- 
band labor and wife labor), it is probably 
efficient to tax these “commodities at dif- 
ferent rates. Martin Feldstein (1975) uses 
the same basic approach to examine the 
choice between “tax expenditures” and 
direct expenditure methods of achieving 
an increase in a specified activity. 

A natural question in view of the inter- 
pretation of the income tax as a commodity 
tax is whether taxation of labor only (i.e., 
uniform taxation of commodities) is ap- 
propriate. Not surprisingly, the answer is 
that it will be so when labor is inelastically 
supplied. Sandmo shows that this in turn 
will follow if utility is separable between 


MAY 1976 


leisure and all other goods and homogenous 
in those goods. Intuitively this separability 
means that further efficiency cannot be 
gained by differential taxation of goods 
that are “related” to leisure. Several 
writers have noted an important conse- 
quence when this result is reinterpreted in 
an intertemporal context. If utility is a 
function of consumption and leisure at dif- 
ferent dates and separability obtains, then 
no taxes on interest income should be 
levied—consumption is the appropriate 
tax base. This simply illustrates the chal- 
lenge, implicit in the optimal tax approach, 
to the widespread acceptance of taxation 
on the basis of Haig-Simons income which 
has been emphasized by Feldstein (forth- 
coming). 

While an “income tax” can be regarded 
as a tax on the sale of labor (negative net 
purchase of leisure), there is a feature of 
actual income taxes which is slighted by 
such a point of view: it is institutionally 
feasible to assess taxes at different rates on 
different individuals; in particular, pro- 
gressive taxation of earnings is possible. 
This means that the income tax and such 
related taxes as the expenditure tax are 
potentially important instruments for 
meeting distributional objectives. We now 
turn to the studies which consider the 
trade-off between such distributional ob- 
jectives and economic efficiency. 


Il. The Optimal Income Tax Literature 


The problem of optimal income taxation 
has a long history in economics.* However, 
most of the recent literature stems from a 
paper published by James Mirrlees in 1971 
A natural way to organize-our discussion, 
then, is to summarize Mirrlees techniques 
and conclusions, and then view the ensuing 
literature as an attempt to explain and 
modify some of his results. 

In Mirrlees’ model, society is composed 


*See especially F. Y. Edgeworth’s important con- 
tribution. 
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of individuals who have identical atem- 
poral utility functions in after tax income 
and leisure. Individuals differ only in their 
earning abilities (wage per hour). The gov- 
ernment must collect an exogenously de- 
termined amount of tax revenue. The 
problem is to find an income tax schedule 
(tax function) which maximizes the sum of 
individuals’ utilities subject to this reve- 
nue constraint. 

Using the tools of the calculus of varia- 
tions to solve the constrained maximiza- 
tion problem, Mirrlees finds that the opti- 
mal tax function. exhibits marginal tax 
rates between zero and one, and that when 
it is operative, part of the population does 
not work. Although these results may seem 
weak, they are really quite remarkable 
given the absence of specific functional 
forms for the key relationships in the 
problem. 

In order to get more specific results, 
more specific assumptions must be built 
into the analysis. Mirrlees assumes that 
the utility functions are Cobb-Douglas, 
and considers both log normal and Pareto 
distributions of earnings abilities. With 
these assumptions, the following results 
emerge: (a) the optimal tax function is ap- 
proximately linear with a negative inter- 
cept, and (b) the optimal tax function is 
characterized by “low” marginal tax rates 
which fall somewhat with income. Atkin- 
son’s (1973) interpolations of Mirrlees’ re- 
sults indicate rates in the neighborhood of 
20 percent. 

Mirrlees was surprised at how low the 
marginal tax rates were: “ . . . I must con- 
fess that I had expected the rigorous anal- 
ysis of income-taxation in the utilitarian 
manner to provide an argument for high 
tax rates. It has not done so.” (A study by 
Ray C. Fair in the same year also gen- 
erated fairly low implied marginal tax 
rates.) Apparently, those who read the 
Mirrlees paper also found the low marginal 
tax rates counterintuitive, for much of the 
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literature appears to be an attempt to ex- 
plain them. 

One concern was the mazimand of 
Mirrlees’ problem, an unweighted sum of 
individual utilities, which implies that a 
“util” to a rich individual adds as much to 
social welfare as a “util” to a poor in- 
dividual. To what extent would more 
egalitarian results (i.e., higher marginal 
tax rates) emerge if a social welfare func- 
tion were used which weighted the utilities 
of the rich less than those of the poor? 
Atkinson and Feldstein (1973) consider so- 
cial welfare functions of the form 


8) w= u)" 


Clearly, when v=1, welfare (W) is the 
simple sum of utilities (U;). When v is less 
than 1, however, it can be shown that a 
given increment to the utility of a low 
utility individual adds more to W than if 
awarded to a high utility individual. It 
should be noted, however, that the speci- 
fications of the social welfare function and 
the individual utility functions are not 
really independent of each other. We could, 
for example, specify the utility of the ith 
individual to be U? and then write social 
welfare as the arithmetic sum of these 
utilities. 

Atkinson focuses attention on the case 
in which v approaches minus infinity, Un- 
der such circumstances, it can be shown 
that maximizing W is equivalent to maxi- 
mizing the utility of the worst off individ- 
ual in society: the maximin case. This case 
has received considerable attention due to 
philosopher John Rawls’ argument that it 
is particularly compelling as an ethical 
criterion. (A number of criticisms of 
Rawls’ position are suggested by Alvin K. 
Klevorik.) 

Atkinson uses a Rawlsian social welfare 
function in a model with a linear income 
tax, no net government revenue require- 
ment (i.e., taxation for redistribution. 


<Í. 
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only), and a Pareto distribution of skills in 
the economy. He finds that optimal margi- 
nal tax rates range between 30 and 45 per- 
cent. Thus, one solution to the mystery of 
Mirrlees’ low marginal tax rates is his 
formulation of the objectives of the gov- 
ernment. Social welfare functions which 
are more egalitarian than the classical utili- 
tarian variety may yield higher marginal 
rates. 

Another potential explanation for Mirr- 
lees’ results is the Cobb-Douglas assump- 
tion on the form of individuals’ utility 
functions. Stern has investigated this pos- 
sibility by assuming that individuals have 
constant elasticity of substitution (CES) 
utility functions in leisure and income. 
Using results on the elasticity of labor sup- 
ply from the econometric literature,’ he 
finds that an elasticity of substitution of 
about .4 is more realistic than 1.0.8 When 
a variant of Mirrlees’ problem is solved 
using CES utility functions with this lower 
elasticity of substitution, the optimal mar- 
ginal tax rates are substantially higher— 
without appeal to a more egalitarian social 
welfare function. 

Reexamination of the social welfare func- 
tion suggests another possible explanation 
for the low tax rates typically generated by 
optimal income tax studies. Our intuition 
about optimal income taxation may per- 
haps be conditioned on societal objective 
` functions which are not utilitarian-indi- 
vidualistic. For example, the presence in 
the social welfare function of a variable 
parameterizing the “aesthetics” of the in- 
come distribution would lead to more 
egalitarian results.® Similarly Feldstein 

‘These are measures of the elasticity of hours per 
year with respect to the wage, and thus do not take 
into account other, perhaps more important, dimen- 
sions of labor supply. 

‘If the elasticity of substitution were zero, lump 
sum taxation would be possible. If the elasticity of 
substitution were infinite, no revenue could be raised. 

* Such a social welfare would be non-Paretian, but 


there is nothing to prevent a reasonable set of value 
judgments from allowing for such a possibility. 
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(forthcoming) has shown that if interde- 
pendent utility functions are allowed for, 
very high marginal tax rates may be ap- 
propriate. 

We now turn to a limitation of the Mirr- 
lees model which is just beginning to re- 
ceive attention, its atemporal setting. The 


_appropriate taxation of capital income is 


one of the most controversial aspects of the 
tax system, yet the studies cited above for 
the most part ignore it. Janusz A. Ordover 
and Edmund S. Phelps examine the opti- 
mal mix of taxes on two factors of produc- 
tion (capital and labor) in a one sector 
neoclassical growth model.*® Their model 
is very general, and therefore no results on 
tax rates emerge which can be compared 
to those discussed above. Moreover, the 
only social welfare function they consider 
is the maximin case. Despite these limita- 
tions, explicit attention to the taxation of 
capital income in the optimal income tax 
framework is an important step which will 
no doubt stimulate further research. 

We could continue to list additional as- 
pects of the Mirrlees model which have 
been changed and expanded in order to 
ascertain their effects on optimal tax 
rates.1! However, the basic thrust of the 
literature should now be clear. An exo- 
genously determined amount of tax reve- 
nue must be raised by income taxes on in- 
dividuals whose economic choices are dis- 
torted by the presence of those taxes. 
Given technological and behavioral as- 
sumptions, the optimal tax schedule is 
that which leaves some social welfare func- 
tion at a maximum after the tax is col- 
lected. The literature shows how various 


* E. Sheshinski (forthcoming a) considers taxation 
in a one sector neoclassical growth model with earned 
and unearned income taxed at the same rate. 

*For example, Stern has suggested changing the 
assumptions on the underlying distribution of skills, 
Sheshinski (forthcoming b) focuses attention on 2 
model in which taxes influence human capital accumu- 
lation, and Feldstein (1973) allows for an endogenous 
wage. 
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assumptions on these components lead to 
different conclusions regarding the shape 
of the optimal income tax schedule. 


HI. Concluding Remarks 


The accomplishments of the optimal 
taxation research have been considerable. 
It has upset many comfortable rules of 
thumb and lent precision to many informal 
arguments. But there remains work to be 
done. Part of this work will, of course, con- 
sist of increasing the stock of variations on 
the basic problems for which solutions 
have been described. Another, and very 
important part will consist of the attempt 
to determine quantitatively which of these 
problems best describes the actual economy 
to be taxed—filling in all those empty 
boxes with real, estimated elasticities. 

However, work of another kind is needed 
to advance the normative power of the 
analysis. Normatively the optimal tax 
literature rests on a utilitarian base. It is 
true that the optimal commodity tax re- 
sults, or some of them at least, can be cast, 
in a form which says: if your tax system 
doesn’t look like this, there is a potential 
bargain which can be struck among your 
citizens which would make all better off. 
However, these bargains are complex and 
their possibility tends to be eliminated by 
the very assumptions that require the use 
of second-best instruments in the first 
place. For practical application implicit in- 
terpersonal utility comparisons are re- 
quired. The optimal income tax results are 
also dependent on such comparisons. The 
missing link is a welfare function, and the 
question is how does one persuade a legis- 
lature or an electorate to decide in accor- 
dance with some particular welfare func- 
tion? 

Asking the optimal tax researchers to 
resolve this is effectively to ask them to 
make welfare economics persuasive, ob- 
viously a tall order. But, interestingly, the 
tax literature has always appealed to non- 
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utilitarian criteria as well. 

Thus, missing from the optimal tax 
literature is the idea of horizontal equity, 
the notion that “ . . . people in equa! posi- 
tions should be treated equally.” (Richard 
A. Musgrave 1959, p. 160) (Customarily, 
“equal positions” are defined in terms of 
an observable index of ability to pay such 
as income, expenditure, or wealth.) In 
none of the studies discussed above has 
the injunction to treat equals the same ap- 
peared either as a constraint in the maxi- 
mization problem, or as an argument in 
the objective function. Therefore, they 
will in general}? fail to provide horizontal 
equity. In light of this, Musgrave (forth- 
coming) and others have suggested that it 
is inappropriate to characterize such 
schemes as “optimal.” 

Defining horizontal equity in terms of 
income is inadequate because individuals 
with identical opportunity sets but differ- 
ent tastes will have different incomes. An 
alternative way to define equal position 
would be identical opportunity sets. How- 
ever, it seems more in the spirit of the op- 
timal taxation literature to define equal 
position in terms of utilities: individuals 
are “the same” only if they derive identi- 
cal amounts of utility from their consump- 
tion and leisure bundles. The choice of a 
criterion for horizontal equity is important 
because when tastes differ between indi- 
viduals; different criteria may lead to dif- 
ferent conclusions as to the fairness of a 
given tax. For example, an income tax 
which is perfectly fair according to con- 
ventional notions of horizontal equity 
hurts an “income lover” more than a 
“leisure lover.” 

In an attempt to put the discussion of 


“Tt can be shown that if all individuals have 
identical tastes and there is only one type of ability, 
then horizontal equity will be satisfied by virtually 
any broad-based tax. (See Feldstein, forthcoming.) 
Such assumptions, as we have seen, are built into a 
number of the optimal tax studies. For an exception, 
see Diamond and Mirrlees. 
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horizontal equity and the optimal taxation 
literature on the same plane, Feldstein 
(forthcoming) has redefined the principle 
of horizontal equity in terms of utility 
rather than ability to pay. However, 
complete integration of horizontal equity 
into the optimal tax framework remains to 
be done. Perhaps this could be accom- 
plished by including some measure of de- 
parture from horizontal equity as an argu- 
ment in the social welfare function, but 
this approach is bedeviled by conceptual 
difficulties in measuring departures from 
horizontal equity." 

It may well be that horizontal equity, 
ancient and honorable criterion of tax 
policy though it be, is not a helpful con- 
cept. However, apparent appeal of this 
nonoperational idea to practical people 
suggests the attractiveness of properties of 
a tax structure which are independent of 
the economy to which that structure is ap- 
plied. To discover whether there are any 
such properties which significantly narrow 
the range of “good” tax structures might 
be a useful topic of research. 

naf two individuals would be equally well off 
(have the same utility level) in the absence of tax- 
ation, they should be equally well off if there is a tax.” 


“See Rosen for a discussion of these problems and 
some attempts to surmount them. 


REFERENCES 


A. B. Atkinson, “How Progressive Should the 
Income Tax Be?” in Longman’s, Essays on 
Modern Economics, London 1973. 

A. B. Atkinson and J. Stiglitz, “Alternative 


Approaches to the Redistribution of In- 


come,” J. Publ. Econ., forthcoming. 

M. Boiteux, “Sur la gestion des monopoles 
publics astreint a Vequilib budgetaire,” 
Econometrica, 1956, 24, 22—40, reprinted 
in translation by W. J. Baumol and D. F. 
Bradford, “On the Management of Public 
Monopolies Subject to Budgetary Con- 
straints,” J. Econ. Theory, Sept. 1971, 3, 
219-40. 

M. J. Boskin, “Optimal Tax Treatment of the 
Family,” Stanford Univ., mimeo. 1973. 


AMERICAN ECONOMIC ASSOCIATION 


MAY 1976 


W. J. Corlett and D. C. Hague, “Comple- 
mentarity and the Excess Burden of Tax- 
ation,” Rev. Econ. Stud., 1953-54, 21, 
21-30. 

P. A. Diamond and J. A. Mirrlees, “Optimal 
Taxation and Public Production: IT,” Amer. 
Econ, Rev., June 1971, 41, 261-78. 

J. Dupuit, Traite theorique et pratique de la 
conduite et de la distribution des eaux, 
Paris 1854. 

F. Y. Edgeworth, “The Pure Theory of Tax- 
ation,” Econ. J., 1897, 7, 46—70. 

R. C. Fair, “The Optimal Distribution of 
Income,” Quart. J. Econ., 1971, 85, 551-79. 

M. Feldstein, “On the Optimal Progressivity 
of the Income Tax,” J. Polit. Econ., 1973, 
2, 357-76. 

, “The Theory of Tax Expenditures,” 

Harvard Univ., mimeo. 1975. 

, “On the Theory of Tax Reform,” 
J. Publ. Econ., forthcoming. 

M. Friedman, “The Welfare Effects of an 
Income and an Excise Tax,” J. Polit. Econ., 
1952, 60, 1-24. 

A. K. Klevorick, “Discussion,” Amer. Econ. 
Rev. Proc., May 1974, 64, 158-61. 

I. M. D. Little, “Direct vs. Indirect Taxes,” 
Econ. J., 1951, 61, 577-84. 

J. A. Mirrlees, “An Exploration in the Theory 
of Optimum Income Taxation;” Rev. Econ. 
Stud., 1971, 38, 179-208. 

R. A. Musgrave, The Theory of Public 
Finance, New York 1959. 

, “Optimal Taxation, Equitable Tax- 
ation and Second-Best Taxation,” J. Publ. 
Econ., forthcoming. 

J. A. Ordover and E. S. Phelps, “Linear 
Taxation of Wealth and Wages for Intra- 
generational Justice: Some Steady-State 
Cases,” Amer. Econ. Rev., Sept. 1975, 65, 
660-73. 

F. P. Ramsey, “A Contribution to the Theory 
of Taxation,” Econ. J., 1927, 37, 47-61. 
J. Rawls, “Some Reasons for the Maximin 
Criterion,” Amer. Econ. Rev. Proc., May 

1974, 64, 141-46. 

H. Rosen, “Income, Utility, and Horizontal 
Equity Under the U.S. Income Tax,” 
Princeton Univ., mimeo. 1975. 

P. A. Samuelson, “Theory of Optimal Tax- 
ation,” unpublished, approx. 1952, 











VOL. 66 NO. 2 NEW DEVELOPMENTS IN PUBLIC FINANCE 101 


A. Sandmo, “A Note on the Structure of Taxation,” J. Publ. Econ., forthcoming, b. 
Optimal Taxation,” Amer. Econ. Rev, J. 8. Stamp, Fundamental Principles of Tax- 
Sept. 1974, 64, 701-06. ation in the Light of Modern Developments, 

E. Sheshinski, “Income Taxation and Capital London 1921. 

Accumulation,” Quart. J. Econ., forth- N. Stern, “On the Specification of Models of 
coming, a. Optimum Income Taxation,” J. Publ. Econ., 





, “On the Theory of Optimal Income forthcoming. 


On Some Recent Econometric 
Research in Public Finance 


By MICHAEL J. BosKin* 


In a field like public finance which is 
intimately concerned with the formulation 
and evaluation of public policy, the con- 
tinuing search for scientific information 
(upon which to base such policies) ac- 
quires a particularly large marginal social 
product. Yet, throughout the history of 
public finance there has been at times a 
harmonious blend of the analytical with 
the empirical and at other times a flagrant 
clash between them. From such clashes a 
synthesis frequently has been developed 
which gains widespread acceptance. The 
point is simply that scientific information 
is only acquired as the intersection of 
theoretical and empirical research. Once 
this is recognized, there are three basic 
ways in which we are able to improve our 
basic knowledge: we may develop new and 
better theoretical insights; we may ob- 
tain more data, or improved data, or both; 
and we may develop superior methods by 
which to analyze data. 

In the last few years, a number of excel- 
lent examples of each type of progress in 
public finance have been produced. The 
purpose of the present paper is to discuss 
several examples of recent econometric 
work in order to indicate the enormous 
progress that has been made in obtaining 
vastly improved estimates of some of the 
key parameters with which we are con- 


* Stanford University and the National Bureau of 
Economic Research. This paper is part of a planned 
larger survey of empirical research in public finance. 
It is meant to illustrate the types of progress being 
made, not to survey the field comprehensively. Indeed, 
anything approaching a complete list of references 
would probably exceed my modest page limit! See G. 
F. Break (1974) for a partial survey. 
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cerned. In so doing, we shall also note 
how these empirical findings sometimes 
force us to abandon previously held be- 
liefs and ways of thinking about certain 
problems. 

Toward this end, Section I discusses 
some recent evidence on the effect of the 
charitable contributions deduction on giv- 
ing to charity. This recent work is based 
on a variety of data sources and employs 
some relatively advanced econometric 
techniques to estimate the price and in- 
come elasticities of charitable giving. The 
estimated price elasticities are much 
larger than those which had been accepted 
previously and have strikingly different 
implications for public policy. Thus a re- 
working of what is basically a simple prob- 
lem of estimating the demand for a single 
commodity has resulted in an enormous 
advance. Section II deals with recent ad- 
vances in the analysis of the effects oi 
taxes onthe supply of labor. I include this 
topic both to illustrate my major point 
in an area of incredibly rapid technical 
progress and to demonstrate how public 
financiers also must rely on research from 
related fields. The conceptual and estima- 
tion problems in this area are much more 
complex than those for the analysis of tax 
incentives for charitable giving, but we are 
converging (slowly) on a better under- 
standing of the ways in which taxes affect 
labor supply. 

Section III reports on some recent re- 
search on the effects of taxes on saving 
behavior. Again, more and better data and 3 
advances in econometric techniques have 
led to empirical results which are forcing 
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us to rethink some widely accepted pro- 
positions on the incidence and effects of 
taxation. Here the focus is on simple 
macroeconomic models and different types 
of data and estimation problems than in 
the examples cited above. 

Finally, Section IV offers a brief sum- 
mary and suggestions for future research. 


I. The Effects of Tax Incentives 
on Giving to Charity 


As an example of a wide range of prob- 
lems in the analysis of the effects of tax 
deductibility of any particular item, con- 
sider the deductibility of charitable con- 
tributions in the income and estate taxes. 
For those persons itemizing deductions, 
deductibility lowers the cost of giving 
to 1 — r, where r is the marginal tax rate. 
A frequently used measure of the effici- 
ency of a tax deduction is the ratio of the 
induced increase in- a particular activity 
(such as charitable giving) due to the de- 
duction, to the revenue foregone by the 
Treasury. Obviously, this ratio is a key 
parameter in policy discussion and its 
size is a function of the price elasticity 
of demand for the commodity under 
consideration. 

Until quite recently, it was thought that 
the charitable deduction had very little 
impact on giving. For example, William 
Vickrey (1962) concludes that “. . . the 
evidence would seem to indicate that while 
the deductibility may increase the gross 
amount of contributions, it does so by less 
than the tax relief granted.” Further, 
Michael Taussig (1967) estimated that 
charities received only five cents for every 
dollar of revenue foregone by the Treas- 
ury. Unfortunately, Vickrey does not esti- 
mate a demand for giving equation and 
Taussig does so in a way that obscures 
the relationship between giving and after- 
~ tax cost.* Thus, their conclusions are not 


‘See Martin Feldstein, 1975a. 
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the sort of information upon which one 
would want to base tax policy toward 
charitable contributions. 

In somewhat of a tour de force, Feld- 
stein (1975a,b) and Feldstein and his col- 
laborators (1975a,b, 1976) have examined 
several complementary data sources and 
estimated demand for charitable giving 
equations. The basic equation estimated in 
each of these studies is of the form 


In Gi = ag +a, in Vit æ ln Pi + éi 


where G is charitable contributions, Y is 
income and P is net-of-tax price. The re- 
sults indicated a price elasticity in excess 
of unity in virtually every case. Note that 
this result suggests that charitable organi- 
zations gain absolutely more than the 
Treasury loses in revenue, i.e., the deduc- 
tion is more than fully efficient. Feldstein 
(1975a) also notes. that eliminating the 
deduction would increase inequality in 
the after tax and giving distribution of 
income. 

The most important thing to note about 
this work from a methodological point of 
view is the bringing to bear of a variety of 
different data sources to attempt to an- 
swer the same question: How large is the 
price elasticity of giving to charity? Feld- 
stein and his collaborators use pooled ag- 
gregate statistics of income data by income 
class, individual tax return data from 1962 
and 1970 tax returns and household sur- 
vey data. Thus the advantages of several 
types of data have been exploited. For 
example, the household survey data in- 
clude much information on demographic 
variables which influence charitable giv- 
ing and these have been used as additional 
regressors in the basic equation; the 
pooled time series data are useful in deal- 
ing with the permanent-transitory income 
problem, etc. 

Contrast this approach of examining 
several data sources in analyzing a partic- 
ular problem with the typical approach in 
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empirical work in public finance (and 
other fields of economics). Usually, we 
witness a sporadic series of difficult to 
compare studies produced over a long 
period of time using different data sources, 
econometric techniques and definitions of 
variables. Then someone writes a survey 
paper bemoaning the differences in the 
studies and heroically attempting to de- 
termine if the difference is due to the dif- 
ferent data sources, the different tech- 
niques used to analyze the data or some 
change over time or across demographic 
groups in the underlying behavior. The 
policy maker frequently is left to choose 
from a bewildering array of conflicting 
studies. 

While applying the same techniques to 
a variety of types of data sources will not 
always lead to virtually identical results, 
it frequently will be the case that knowl- 
edge of the advantages and limitations of 
the alternative data sources can be com- 
bined with econometric techniques to nar- 
row substantially the confidence intervals 
we attach to estimates of key parameters. 

A second major methodological feature 
of these studies is the attempt to examine 
a variety of functional forms, definitions 
of the variables and subsamples of the 
population in order to test the robustness 
of the basic results. For example, in addi- 
tion to the basic constant elasticity de- 
mand equation described above, Feld- 
stein et al. estimated equations in which 
the price elasticity was allowed to vary 
with price and the income elasticity with 
income; in which separate price elastici- 
ties were estimated for separate income 
classes and age and marital status groups; 
and in which alternative reasonable meas- 
ures of price and income were used. For- 
tunately, the results supported the basic 
conclusion of a greater than unitary price 
elasticity. 

Economic theory generally guides us to a 
set of structural relationships to study; 
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it sometimes places meaningful restric- 
tions on some of these relationships (non- 
negativity, symmetry, etc.); however, it 
rarely implies a precise functional form. 
Further, the available data usually do not 
contain information which enables us to 
conform exactly to our theoretical defini- 
tions of variables. Hence, it is important 
to explore the robustness of our results 
to alternative specifications. Combined 
with an analysis of alternative data 
sources, this approach in at least a subset 
of cases will lead to results which may be 
imbedded in the subsequent analysis and 
discussion of the problem under investiga- 
tion. For example, the results of Feldstein 
et al. have replaced the earlier results and 
the simple cross-tabulations from tax 
data which have ignored these behavioral 
responses. 

We shall see below that studies of the 
effects of taxes on labor supply suffer in 
the extreme from noncomparability of 
data source, estimation technique, func- 
tional form and variable measurement, 
whereas studies of saving behavior partly 
follow the pattern outlined above. Before 
turning to these studies, however, it is 
worth noting one more type of advance 
that has been made in the recent literature 
on taxes and charitable contributions. 

A variety of recently developed econo- 
metric techniques are continually in the 
process of diffusion throughout the pro- 
fession. One type which is becoming in- 
creasingly important in public finance and 
other fields which analyze data on indivi- 
dual households is the analysis of qualita- 
tive and limited dependent variables. These 
techniques are designed to deal with situ- 
ations where the dependent variable in a 
relationship must take on one of a mutually 
exclusive set of discrete values or piles 
up at some limit. For example, a person 
chooses whether or not to be in the labor 
force, which college to attend, which trans- 
port mode to take to work, etc. In the an- 
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alysis of data on charitable bequests, one 
is confronted with precisely such a prob- 
lem. Only twenty percent of decedents 
leave anything to charity. Hence, in re- 
gressions such as those described above 
for charitable contributions under the in- 
come tax, of charitable bequests on wealth 
and price, eighty percent of the observa- 
tions on the dependent variable are 
zeroes! Fortunately, techniques have been 
—and are being—developed to handle 
these problems. As an example of the po- 
tential difficulties involved, Stephen K. 
McNees (1973) estimated such an equa- 
tion using ordinary least squares. His re- 
sults predict that most estates bequeath 
negative amounts to charity.” I have re- 
estimated his equations using the trun- 
cated normal regression model and have 
estimated substantial price elasticities of 
charitable bequests. We shall return to a 
discussion of these techniques below. 


Il. The Effects of ‘Taxes on the 
Supply of Labor 


The importance of estimates of the ef- 
fects of taxes on the supply of labor to the 
making of intelligent tax policy is difficult 
to overemphasize. Answers to such struc- 
tural questions as an appropriate unit of 
account for taxation and to such funda- 
mental issues such as the optimal progres- 
sivity of the income tax depend crucially 
upon the effects of taxes on labor supply. 
Indeed, much recent theoretical and em- 
pirical research in public finance focuses 
on relaxing the assumption of fixed factor 
supplies. We deal with labor and capital 
in turn. 

The last few years have witnessed an 
explosion of research on labor supply. It 
illustrates two other crucial types of (ad- 
mittedly sporadic) progress being made in 
econometric research in public finance: 


Y the availability of new bodies of data 


*See Boskin, 1976. 
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potentially useful in the study of a wide 
variety of problems and major advances 
in econometric technique. New and im- 
portant sets of data containing informa- 
tion on individual households have become 
increasingly available. This development 
in itself has enormous import for empirical 
work in public finance as it potentially 
frees us from exclusive reliance on time 
series data and its inherent problems. Ex- 
amples include the 1966 and 1967 Surveys 
of Economic Opportunity, the Panel Study 
of Income Dynamics, and the National 
Longitudinal Surveys. These data allow us 
to follow the same households over sev- 
eral years; special methods for analyzing 
such data are now emerging. Finally, con- 
trolled social experiments are producing 
data which complement these other data 
sources in important ways. 

All of these data sources’ have been 
used in attempts to estimate labor supply 
functions. Unfortunately, different tech- 
niques have been applied in each of these 
studies. For example, Boskin (1974) and 
Robert E. Hall (1974) use the Survey of 
Economic Opportunity to estimate labor 
supply for various groups as a junction of 
after-tax income and wage rates. James J. 
Heckman (1975), using the National 
Longitudinal Survey, makes an important 
conceptual advance, but totally ignores 
taxes in measuring wage rates! Harvey S. 
Rosen (1973) reports results from this 
same body of data supporting the hypo- 
thesis that it is after-tax rather than gross 
wage rates that matter. It seems as if each 
paper has made an advance bet generally 
ignores those made previously. Hence, the 
studies are extremely difficult to compare 
and no clear consensus on elasticities of 
labor supply has emerged. About all that 
can be said in surveying the studies is 
that the labor supply of wives seems to 
be more wage-elastic than that of hus- 
bands; while the latter (at least ignoring 
human investment on the job) appears to 
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be relatively inelastic, estimates of the 
former range from well under one to well 
over two. Worse yet, every estimate I 
have seen is inconsistent in the statistical 
sense due either to econometric technique 
used or to measurement of the variables. 

The study of labor supply also provides 
an excellent example of the interaction of 
data availability, policy relevance and con- 
ceptual advances. There is no question 
that the intellectual interest (not to men- 
tion financial support) in research on 
labor supply was stimulated by the debate 
over the labor supply effects of a negative 
income tax. A variety of successive and 
important conceptual advances have been 
made. For example, the typical labor 
supply study of several years ago merely 
regressed hours of work on wage rates and 
a measure of income. For groups of the 
population with labor force participation 
rates well below 100%, this procedure is 
inappropriate. Further, imputing wages to 
those not currently working by compari- 
son with those who are may also lead 
to inconsistent estimates.’ For example, 
Heckman points out that if 


Wu = J(E, S$) 
Wa =f(C, A, Ws H) 


(where Wx is the market wage rate facing 
a potential worker, W1 is the asking wage, 
E is labor market experience, S is years 
of schooling, C is the number of children, 
A is assets, H is hours of work, and Ws is 
spouse’s wage), hours of work will adjust 
so that Wa =Wx for workers, whereas 
Wu < Wa if hours of work in the market 
are zero. He uses this simple observation 
to build an econometric technique for esti- 
mating these two functions, which may be 
solved for the market labor supply func- 
tion. The technique is a generalization of 
the truncated regression model (usually 


*See J. Heckman, 1975. 
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called Tobit analysis) discussed above. It 
solves many of the problems encountered 
in the previous work on labor supply. 

Unfortunately, Heckman’s estimates are 
not yet readily usable because he ignores 
taxes in the measurement of wage rates; 
hence his estimates are inconsistent. G. 
Hanoch (1975), in an excellent paper, 
has extended the Heckman notion in a 
variety of ways. However, nothing like a 
systematic combination of the improve- 
ments in measurement, in conceptualiza- 
tion, and in econometric technique has 
been used to analyze a variety of comple- 
mentary data sources. From the point of 
view of the consumers of estimates of 
the effects of taxes in labor supply, such 
a synthesis is badly needed and long 
overdue. 


III. Taxation and Saving 


The recent econometric research in tax- 
ation and saving behavior has not been 
pushed forward primarily by new econo- 
metric techniques. Rather, it has been, 
marked by a more careful examination of 
the fundamental relationships, an attempt 
to incorporate potentially important miss- 
ing elements and an examination of al- 
ternative data sources and functional 
forms. In addition to the obvious direct 
usefulness of this work, it is particularly 
important because the recent results are 
forcing us to reexamine widely held views 
on tax incidence. 

The three most important lines of in- 
quiry, in my opinion, have been the study 
of the relationship of corporate and per- 
sonal saving, the social security system, 
and the interest elasticity of the saving 
rate and public and private marginal pro- 
pensities to save. 

The typical consumption or saving func- 
tion related consumption or saving to pri- 
vate income after taxes, excluding retained 
earnings. Feldstein (1973) and Feldstein 
and G. Fane (1972) have extended this 
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model to include the “components” of capi- 
tal gains, including retained earnings. The 
estimates based on U.S. and British time 
series data, respectively, suggest that the 
marginal propensity to consume out of 
retained earnings is two-thirds that out 
of disposable income. Again, these results 
are derived from a variety of specifica- 
tions of the basic relationship, including 
alternative measures of permanent income. 
They suggest that consumers see through 
the corporate veil and (partially) adjust 
their personal saving to changes in corpo- 
rate saving. 

A second line of work, also pioneered 
by Feldstein (1974a, 1975d), and contri- 
buted to by Alicia H. Munnell (1974), has 
been the study of the effects of social 
security on private saving. The enor- 
mous increase in social security benefits 
financed on a pay-as-you go basis has been 
one of the most important features of the 
postwar U.S. economy. It is conceivable 
that the expectation of social security pay- 
ments during retirement, financed by the 
generation then working, leads to a de- 
crease in private saving. Feldstein has 
examined two different types of data to 
attempt to answer this question. His 
studies of aggregate U.S. time series and 
an international cross section imply that 
an enormous substitution of expected so- 
cial security benefits for private saving 
has occurred. Indeed, his best estimates 
are that the substitution is virtually dol- 
lar for dollar and that the U.S. private 
saving rate has been reduced by thirty 
percent or more by the social security 
program. 

Finally, Boskin (1976) has reexamined 
the questions of the interest elasticity of 
the saving rate and differential marginal 
propensities to save publically and pri- 
vately raised by Feldstein (1974a,b), 
Peter A. Diamond (1970), C. Wright 
(1969) and Warren E. Weber (1970, 
1975). Paying particularly close attention 
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to the measurement of saving and real 
after-tax rates of return, he estimates 
an interest elasticity of approximately .4; 
this estimate is much larger than that 
found in previous work. He also concludes 
that the marginal propensity to save out of 
private after-tax income is over twice that 
out of government revenue. 

Again, as with the study of charitable 
contributions, these studies are marked by 
an attempt to bring several data sources 
to bear on the same question; to examine 
the robustness of the conclusions to al- 
ternative sample periods, definitions of the 
variables, and functional forms; and to 
apply the most reasonable econometric 
techniques warranted by the problem and 
the data. Unlike the studies of charitable 
contributions, the studies of taxation and 
saving have implications far beyond the 
particular problem addressed. For ex- 
ample, some widely held notions on the 
incidence of taxation assume that the poli- 
cies under study do not affect saving, the 
capital-labor ratio, and hence the func- 
tional distribution of income. Indeed, 
much of the profession seems to give a 
behavioral interpretation to what has 
come to be called Denison’s Law.* The 
studies mentioned above call this assump- 
tion into serious question. Feldstein’s esti- 
mates of the impact of the social security 
system on private saving indicates that the 
benefits side of social security has sharply 
increased the rate of interest and de- 
creased the wage rate. My estimates of the 
interest elasticity of the saving rate imply 
that the traditional view—embodied in 
virtually all empirical estimates of tax 
incidence—that a proportional income tax 
is borne in proportion to income is errone- 
ous; labor bears more than its proportion 
of national income. Further, taxes on capi- 
tal income are largely shifted onto labor; 
hence, the traditional views on the inci- 


*See P. David and J. Scadding, 1974. 
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dence of capital income taxes may’ need 
to be replaced. 


IV. Conclusion 


I have tried to illustrate in the brief 
space provided me the important advances 
that have occurred recently in econo- 
metric work in public finance. It seems to 
me we have entered a new era where both 
the quality and quantity of econometric 
research are improving rapidly. As noted 
above, there are several reasons for this 
state of affairs. First, a variety of new 
data sources have become available. Sec- 
ond, new techniques for analyzing that 
data have been developed. Third, a style 
of research placing heavy emphasis on 
exploiting alternative data sources and 
examining the robustness of the results 
to alternative specifications has emerged. 

I have no doubt that while the particu- 
lar studies mentioned will be improved by 
still more and better data and techniques, 
the methodological message they impart 
will serve to upgrade the quality of both 
the future empirical research in public 
finance and the information upon which 
sound public policies ultimately must be 
based. 
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STATE AND LOCAL PUBLIC FINANCE 


Institutional Constraints and 
Local Community Formation 


By Ricwarp E. WAGNER* 


The interest of economists in alternative 
patterns of urban government stems pri- 
marily from the publication of papers by 
Charles M. Tiebout and George J. Stigler. 
While these papers were essentially posi- 
tive in orientation, subsequent work ex- 
plored the normative properties of vari- 
ous models of urban government. These 
normative models, which have been sur- 
veyed exhaustively by Kenan Bulutoglu, 
have predominantly focused on the ex- 
ternal costs that units of government im- 
pose on one another. While particular 
models vary, the general framework is 
quite uniform. A model is postulated in 
which the activity of one jurisdiction in- 
fluences positively the utility level of resi- 
dents of other jurisdictions. The analyst 
then postulates an “independent adjust- 
ment equilibrium,” and concludes that 
this equilibrium is inefficient because in- 
dividual jurisdictions fail to take into ac- 
count the impact of their actions on other 
jurisdictions. 

Albert Breton, Wallace E. Oates, Man- 
cur Olson, and Gordon Tullock attributed 
this nonoptimality to the inappropriate 
specification of boundaries, for the bene- 
fit range of the publicly provided service 
fails to coincide with the boundary of the 
jurisdiction providing the service. Once it 
is suggested that some boundaries are bet- 
ter than others, the principles of com- 
munity formation or boundary selection 
come to the fore of the economic analysis 
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of local government. Optimality models of 
club or community formation have been 
developed by such authors as Martin C. 
McGuire, A. Mitchell Polinsky, and Hiro- 
fumi Shibata, these various works all be- 
ing inspired by James M. Buchanan’s 
(1965) theory of clubs. 

This paper advances the thesis that the 
economic analysis of local government and 
community formation should deemphasize 
the construction of normative models, and 
should concentrate instead on the positive 
analysis of alternative institutional ar- 
rangements. The first section of this paper 
argues that the economic analysis of urban 
government should become less “‘neo- 
classical” and more “institutionalist” be- 
cause optimality models can never be 
related to social reality independently of 
the institutional framework within which 
collective choices emerge. The second sec- 
tion moves beyond methodological exhor- 
tation to the description of some institu- 
tional research, with this description 
serving to reinforce the theme of the first 
section. 


I. Mind, Matter, and Institutionalist Themes 


The prescriptive use of optimality 
models of local government requires a 
framework in which the analyst knows by 
assumption the mental states of the par- 
ticipants in the economic process. Once 
the essential privacy of individual minds 
is recognized, however, the analyst can 
no longer adhere to such a framework. As 
Friedrich A. Hayek (1937, 1945) has 
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argued with especial clarity and force, 
the inherent subjectivity of the data of 
the models prevents an external observer 
from relating his conceptual constructions 
to reality independently of actual choices, 
with particular choices themselves depen- 
dent upon the constraints created by par- 
ticular institutional settings. 

Consider, for instance, McGuire’s sug- 
gestion that institutional rules facilitating 
easy community formation might not 
necessarily be optimal because an out- 
come analogous to a Chamberlinian tan- 
gency solution might result. Consequently, 
too many communities would exist in the 
sense that local public services would be 
provided more expensively than necessary. 
Following this suggestion, suppose an an- 
alyst were to judge that public services 
would be provided most cheaply with jur- 
isdictions of say, 50,000 members, but 
observes that actual jurisdictions contain, 
say, 30,000 members. What inference 
should the analyst draw from this discrep- 
ancy between optimal size and actual 
size? Should the situation be called “non- 
optimal,” or should the presumption about 
optimal size be considered refuted? 

The analytical proposition that the 
least-cost size is 50,000 members is, of 
course, nothing but an economist’s repre- 
sentation of the presumed mental states 
of the participants in the economic pro- 
cess. This representation, if accurate, im- 
plies that a resident of a jurisdiction with 
30,000 members would sense a personal 
disequilibrium. To say that an individual 
bears a higher cost when jurisdictions con- 
tain 30,000 members than when they con- 
tain 50,000 members is to say that this 
individual places a higher value on those 
options he must sacrifice to maintain a 
30,000 jurisdiction than he places on those 
options he would sacrifice by switching to 
X a jurisdiction with 50,000 members. 

But if this is an accurate representation 
of mental states, how can jurisdictions 
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with 30,000 members survive? Would not 
the survival of such jurisdictions refute 
the presumption of inefficiency and sug- 
gest instead that the economist had mis- 
represented the mental states of the par- 
ticipants? If the economist had developed 
an accurate representation, the choices 
actually made by the participants would 
necessarily have corresponded to the per- 
son’s sensed least-cost option. 

Benefit spillovers raise the seme set of 
issues. Suppose, for instance, that a set of 
governments in an urban area jail to en- 
gage in contractual relations of any form. 
Does the absence of such relations indi- 
cate nonoptimality as described by the 
standard formulation of independent ad- 
justment equilibrium, or does it indicate 
only that the economist’s representation 
of the mental states of the participants 
is incorrect? 

If the economist’s representation were 
correct, the so-called “independent adjust- 
ment equilibrium” characterizes a dis- 
equilibrium setting. In such a setting, an 
incentive exists for units of government 
to engage in mutually profitable exchanges, 
and such incentives will persist so long 
as the situation described by the diverg- 
ence between the independent adjustment 
equilibrium and the optimal outcome con- 
tinues to describe accurately the mental 
states of the participants.. On2 possible 
interpretation, then, of the observed ab- 
sence of contractual relations is that the 
postulated spillover effects are nonexistent. 

Economics, as G. L. S. Shackle has 
noted, deals with thoughts, not with 
things.” Merely to observe a physical pres- 


*The necessity of relating concepts of cost to the 
choices actually made by participants in the economic 
process and the impossibility of measuring cost inde- 
pendently of choice are developed in James M. 
Buchanan (1969). 

* This is aptly expressed by the sentiment: “Eco- 
nomics js a branch of the study of man, and is essen- 
tially concerned with the nature and processes of his 
mind” (p. 92, Shackle’s italics). 
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ence, then, cannot be taken as verifying 
the existence of spillovers. It is not physi- 
cal states, but mental states with which 
we deal, and the latter cannot be observed 
directly but can at best only be inferred 
through observation of choices within par- 
ticular institutional settings. The analyst 
once again merely concocts a representa- 
‘tion of the mental states of the partici- 
pants. But information as to the aptness 
of any particular concoction can be gained 
only by observing choices that actually 
emerge, and these choices will be con- 
strained by the particular features of the 
institutional environment. The develop- 
ment of rationales for state activity, then, 
which has been the objective of the norma- 
tive theorizing, is a quite different activity 
than the construction of an interpretation 
of social reality. 

Compulsory public education, to select 
a different illustration, has often been ra- 
tionalized on the basis of externalities, it 
being alleged that the educational level of 
any one person affects positively the utility 
level of all other persons. E. G. West, 
however, has developed a coherent, al- 
ternative interpretation of the emergence 
of compulsory schooling as an instrument 
for enhancing the monopoly position of 
the educational establishment. Relatedly, 
Robert J. Staaf has described how in the 
absence of externalities public education 
can nonetheless emerge through the oper- 
ation of majority rule budgetary pro- 
cesses under certain distributions of in- 
come and tax shares. The development of 
a rationale, then, begs the question of the 
selection of an interpretation of reality. 


Il. Rationalization, Refutation, 
and Community Formation 


The customary normative analysis of 
local government is necessarily incapable 
of explaining what is at stake in choosing 
among alternative institutional arrange- 
ments for guiding the formation of com- 
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munities and the selection of boundaries— 
and it is the institutional arrangements, 
not the “optimal” allocations themselves, 
that are subject to choice in the first place. 
This section reinforces the methodological 
point developed in the preceding section, 
and does so in part by illustrating once 
again the lacuna inherent in the normative 
approach to urban government. 

There may indeed be reasons why mu- 
tually profitable trades might fail to be con- 
summated, though the acknowledgment 
that this may be so shifts the analytical 
focus from the manipulation of normative 
models to the examination of alternative 
institutional arrangements. I, for instance, 
have described how the incentive to seek 
out and consummate mutually profitable 
agreements among governments will vary 
with such institutional features as the at- 
tenuation of ownership rights and the 
range of services provided by a single unit ` 
of government. In a related vein, the 
Governor’s Task-Force on Local Govern- 
ment Reform (California) has noted how 
restrictions or prohibitions on the ability 
of people to secede from existing juris- 
dictions, and to form new ones, would act 
as barriers to entry, thereby altering the 
inferences that one might draw from ob- 
servations regarding the survivability of 
specific practices or outcomes. 

Enormous variety exists among states 
in the constraints placed upon the forma- 
tion of local communities, and these con- 
straints pertain to such matters as incor- 
poration and disincorporation, annexa- 
tion and disannexation, and the creation 
of special districts. With regard to an- 
nexation, for instance, many states re- 
quire separate majority votes in the an- 
nexing city and in the territory to be 
annexed, while in some states a city uni- 
laterally can annex unincorporated terri- 
tory. Similar variations exist with respect 
to municipal incorporation. In eleven 
states (Connecticut, Delaware, Florida, 


q 
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Georgia, Hawaii, Maine, Massachusetts, 
New Hampshire, New Jersey, Rhode 
Island, and Vermont), municipal corpora- 
tions are formed by special acts of the 
state legislature. In the remaining states, 
general rules of incorporation apply either 
to all cities or to classes of cities. Some 
states even give cities the right to amend 
their own charters. 

One of the features of particular interest 
is the restrictiveness of the constraints 
placed upon the formation of new com- 
munities. While many states permit what 
may be called free formation of local com- 
munities from unincorporated territory, 


.seven states (Alaska, California, Kansas, 


Maryland, Minnesota, Tennessee, Vir- 
ginia, and Wisconsin) tightly constrain 
entry by essentially giving existing locali- 
ties control over the formation of new 
communities. 

A normative model could, of course, 
be constructed to rationalize either prac- 
tice. One might postulate, for instance, 
that the creation of a new jurisdiction im- 
poses costs on other jurisdictions, and 


conclude that optimality requires that ex- 


isting communities be given a voice in the 
creation of new communities. Sho Sato 
and Arvo Van Alstyne, for instance, op- 
pose provisions for free entry on the 
grounds that the use of such provisions 
“tends to frustrate any rational boundary 
adjustment” (p. 45). One could also ra- 
tionalize free entry, perhaps by arguing 
that it acts as potential competition to 
promote efficiency among existing units of 
government. Moreover, the agile norma- 
tive theorist could even rationalize both 
rules simultaneously: he would simply 
suggest that free entry be used when the 
marginal gains from the promotion of com- 
petition exceed the marginal gains from 
the internalization of externalities, and that 
restricted entry be used otherwise. 

The construction of rationales, however, 
begs the question of the appropriate inter- 
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pretation of social reality. For instance, 
institutional rules that enable existing 
communities to restrict the formation of 
new localities could be interpreted as a 
practice that diminishes competitive pres- 
sures in the public sector. Such rules, then, 
would operate in much the same manner 
as would rules that gave existing grocers 
in some city the right to veto potential 
new entrants. Since the supply of ration- 
ales for some particular activity is limited 
only by the imagination of the analyst, 
analytical effort should be focused not on 
rationalization but on refutation of the 
presumptions about reality implicit in the 
various possible rationalizations. 

California has operated under both 
types of institutional regimes. Before 
1964 California essentially had free en- 
try, but after 1964 it gave existing com- 
munities a veto over the formation of new 
communities. In each of the 58 coun- 
ties, Local Area Formation Commissions 
(LAFCOs) were created; these LAFCOs 
consisted of representatives from the 
county and from the incorporated munici- 
palities within the county and were given 
the right of vetoing the formation of new 
communities within the county. 

While Dolores T. Martin and Wagner 
estimate that the creation of LAFCOs re- 
duced by 56 percent the rate of formation 
of new communities, the question of inter- 
pretation revolves around the conse- 
quences of this curtailment. It could be 
argued that LAFCOs enabled communi- 
ties to create jurisdictions of more effici- 
ent, lower-cost size. It could also be 
argued, however, that by reducing the 
constraining influence of competition in 
the public sector, LAFCOs allowed the 
actual unit cost to rise due to the en- 
hanced survivability of X-inefficiency. 

Martin and Wagner estimated a model 
of both total and per capita expenditure 
for both the pre- and the post-LAFCO 
periods, with the units of observation be- 


114 


ing the 58 California counties. The hypo- 
thesis of identical coefficients as between 
the two periods was rejected at the .05 
level for total expenditure, and at the .001 
level for per capita expenditure. Expendi- 
ture behavior, then, would seem to differ 
significantly as between the pre- and the 
post-LAFCO periods. Furthermore, appli- 
cation of the pre-LAFCO structural rela- 
tionship to the post-LAFCO data to gen- 
erate a prediction of what would have 
happened had LAFCO not been instituted 
suggests that LAFCO was responsible for 
a 17 percent increase in total expenditure 
and a 13 percent increase in per capita 
expenditure. Theodore Bergstrom and 
Robert D. Goodman and Thomas E. 
Borcherding and Robert T. Deacon find 
that the demand for municipal services is 
price inelastic, being in the vicinity of —.5. 
The expenditure consequences of LAFCO 
in conjunction with the inelastic demand 
for public services is consistent with 
the monopoly enhancing interpretation of 
LAFCO. 

I recognize, of course, that particular 
results are only suggestive, not conclusive, 
and that there is much room for the com- 
parative examination of alternative insti- 
tutional arrangements.® In juxtaposition 
with the growing body of positive, inter- 
pretative literature on the monopolistic 
tendencies of governmental institutions, 
however, this particular result both rein- 
forces and is reinforced by this literature.* 
But transcending issues of particular in- 
terpretation, to repeat, is the desirability 
of a shift in analytical emphasis fram the 
continued spinning of normative, optimal- 


*Such an institutionalist thrust informs the array 
of studies being undertaken by Elinor and Vincent 
Ostrom and others through the “Workshop in Political 
Theory and Policy Analysis’ at the University of 
Indiana. 

‘For recent empirical studies of this theme, see 
William A. Niskanen and Wagner and Warren E. 
Weber. 
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ity tales to the construction of interpreta- 
tions of social reality." 


III. Concluding Summary 


The economic analysis of local govern- 
ment has so far developed primarily as 
an institution-free collection of abstract 
models attempting to explore and expound 
various possibilities. Possibility, however, 
should not be confused with probability 
or reality, and I would suggest that the 
continued trituration of abstract, institu- 
tionless optimality models should be re- 
placed by the positive analysis of alterna- 
tive institutional frameworks. We, as a 
society, cannot choose allocations directly 
but can only choose institutions, and it is 
through these institutions that allocations 
emerge. It is the institutions and not the 
allocations, then, that should be our basic 
elements or building blocks, the primitives 
in our analytical system. In conclusion 
and summarization, I would second J. de 
V. Graaff’s conclusion about normative 
or optimality theorizing: “I do feel very 
strongly that the greatest contribution eco- 
nomics is likely to make to human wel- 
fare, broadly conceived, is through positive 
studies—through contributing to our un- 
derstanding of how the economic system 
actually works in practice—rather than 
through normative welfare theory itself” 
(p. 170, Graaff’s italics). 


ŽI am presently preparing a book-length treatment 
of the organization of government, written from the 
perspective adopted in this paper, and tentatively titled 
Property Rights, Public Choice and Urban Government. 
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On the Theory of Clubs 


By EITAN BERGLAS* 


In a well-known paper J. M. Buchanan 
develops a general theory of clubs. He sug- 
gests that whenever the utility derived by 
` an individual from a specific good or ser- 
vice is dependent on the size of the con- 
sumption group, then a club organization 
will supply the service efficiently while the 
market will not. 

In this paper (Section I) we show that 
given the above characterization of com- 
modities (which we regard as an important 
addition to the economic literature) no 
market failure need occur. More specifi- 
cally, taking Buchanan’s example, com- 
petitive firms can provide swimming pool 
services as efficiently as clubs.! Thus, 
Buchanan’s paper does not provide a 
sufficient explanation for the creation of 
clubs. 

In Section II, we extend the Buchanan 
model by allowing the individual to vary 
the number of times per season he visits 
the swimming pool. Once this is taken into 
consideration, it can be shown that pro- 
viding the service on the basis of either a 
membership fee or a two-part tariff is in- 
efficient; the optimal pricing system is to 
charge a price per visit. This will be the 
price when the service is provided by com- 
petitive firms. 

Introducing heterogenous tastes (Sec- 
tion III), it is shown that individuals with 
different tastes will prefer to join separate 
clubs—and that when the service is pro- 
vided by the market, the market will pro- 

* Tel-Aviv University and the University of Roches- 
ter. This paper was written during my stay in Rochester 
as a Xerox Visiting Professor. I wish to thank E. Help- 
man. for useful comments. 

1 It will be shown that the Buchanan club solution is 


efficient, and that the recent criticism of it by Y. K. Ng 
(1973, 1974) is incorrect. 
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vide (and the consumers will prefer) dif- 
ferent qualities of service for different 
types of individuals. In order to allow for 
the case where individuals with different 
tastes use facilities providing the same 
quality of service, it is necessary to bring 
transportation costs into the model—thus 
introducing the very complex considera- 
tions of spatial equilibrium. The problems 
associated with this case are discussed and 
partial solutions are offered. In Section IV 
we offer some concluding remarks, clarify- 
ing the connection with the literature on 
externalities and increasing returns to 
scale. 


I 


We start by reconstructing Buchanan’s 
model, simplifying its presentation in a 
way which enables us to develop it further. 
Suppose the economy consists of identical 
individuals consuming a private good x 
(which may represent a composite aggre- 
gate of private goods) whose price is nor- 
malized to p,=1, and a public good—say, 
a swimming pool. The benefits of the swim- 
ming pool, k=h(y, n), depend on its size 
(y) and the number of individuals using it 
(n). Let the cost of the service also depend 
on the size and the number of users, 
c=c(y, n). Since we start with identical 
consumers, we shall derive Pareto optimal 
conditions for the size of the pool and the 
number of users (the size of the club in 
Buchanan’s paper)—assuming every in- 
dividual ends up with the same utility. 
Our problem is therefore: 


(1) max uls, kly, n)] s.t. x=I—cly, n)/n 


where I denotes individual income. In or- 
der to facilitate the use of calculus, x is as- 
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sumed to be continuous in the analysis 
which follows.” 

Notice that the problem defined by 
equation (1) may have a solution with 
n=1, which means each individual will 
have his own swimming pool; or even the 
case where max u=n=0, which means 
that individuals will not consume the ser- 
vices of swimming pools. The theory of 
clubs assumes that there are commodities 
for which congestion costs are small or 
nonexistent when the number of users is 
small, or that average costs decrease (at 
least over a range) so that it pays for 
groups to consume collectively. Further- 
more, the theory implies that beyond a 
certain group size, congestion costs rise 
faster than average costs fall. Thus, the 
optimal consuming group #* is finite and 
small relative to total population W, or 
L<n*®¥<N. 

In order to derive the optimal solution, 
assuming an internal solution, differentiate 
equation (1) with respect to y and # to get 


(2) nushi/t = c 
(3) co — nuzha/u; = c/n 


Where subscripts denote partial deriva- 
tives, or, m=ðu(x, h)/ðx. Equation (2) is 
simply the Paul A. Samuelson rule for pub- 
lic goods. It is important to note that this 
rule should hold independently of the size 
of the group.’ Equation (3) implies that if 
the size of the group is optimal, per capita 
payment, c/n should equal the marginal 
social cost (where marginal social cost is 
defined as the sum of marginal mainte- 
nance cost and marginal congestion cost). 


2 The following analysis is unaffected if the utility 
function takes the general form «= (x, y, n), and/or if 
n is eliminated from either the utility function or the 
cost function. In the latter case 0(c/2)/an <0 for every n. 

3 In reality, a swimming pool cannot be characterized 
by one variable such as size. Given equation (2), it is 
straightforward to generalize the result. Let y denote a 
vector of characteristics such as size, water temperature, 
purity of water, etc. Then equation type (2) will hold 
separately for each element in y. 
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Using equations (2), (3) and the budget 
constraint, it is possible to solve for «*, y* 
and n*, If N/n*= k is an integer, the util- 
ity of the population is maximized by the 
formation of k identical clubs. 

Ng (1973, 1974) correctly recognizes 
that by this maximization procedure bene- 
fits minus costs per club are not maximized. 
But he errs by requiring that for Pareto 
optimality, each club must maximize bene- 
fits minus costs. The Ng criterion requires 
maximization of nu[x, h(y, 2)] instead of 
equation (1). This leads to per capita 
u** <u*. Therefore, this solution is Pareto 
inferior. The correct criterion in cost/bene- 
fit terms is to maximize total benefits (for 
the whole community) minus costs; this is 
consistent with maximization of per capita 
net benefits. Therefore, the tax-subsidy 
scheme suggested by Ng is incorrect, and 
the Pareto efficiency rules derived by 
Buchanan are the correct ones. 

Assuming that k is large enough, and 
postponing for the moment the possibility 
that kinteger, the question arises: Is it 
necessary that the group will organize as a 
club? We want to argue that the answer is: 
no! 

Suppose that swimming pool services are 
organized in an industry which consists of 
k identical firms. Each firm operates a 
swimming pool of size y* and sells n* sea- 
son tickets at P*=c(y*, n*) /n* dollars per 
ticket. We want to show that this industry 
structure and season ticket price consti- 
tute an equilibrium for an appropriately 
defined decision problem for firms. We 
need to concentrate only on firms, since 
it is obvious that under these circumstances 
individuals will have no incentive to form 
clubs. 

One may think of a firm as an entity 
which supplies swimming pool services and 
can control the quality of these services. 
The quality of these services is a function 
of the facility size and of the number of 
users. The jth firm is thus free to choose 
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three variables: its facility size yf, the num- 
ber of users n which determines quality 
and the price ofa season ticket Pi. How- 
ever, the firm knows that it has to choose 
(yi, ni, PĪ) so as to assure its buyers of 
at least the utility level u*=xu[I—P?, 
h(y*, n*)] which is provided by other 
firms, otherwise it will have no customers. 
Hence, the firm’s decision problem is: 
Choose y, n’, P? to maximize 


(4) Pr = co, n’) s.t. u| capt aly’, nl> 


It is easy to see that (y*, n*, P*) is a solu- 
tion to this problem. Hence, the proposed 
allocation and price are indeed an equi- 
librium. 

Whenever these equilibrium conditions 
do not hold we have either P,.234C [and 
h¥h(y*, n*) when P,= AC] or P,.<AC.In 
the first case it is possible for a new firm to 
enter the industry and make (an above 
normal) profit, in the latter case firms will 
tend to leave the industry. 

We have shown that in this case com- 
petition will lead to a stable optimal equi- 
librium. This is the same solution derived 
for a club equilibrium. Therefore, we can 
state that Buchanan externalities do not 
lead to a market failure—and that if there 
‘are advantages to organizing into clubs, 
further explicit assumptions are needed to 
establish these benefits.4 

We now turn to the case where n* is 
large relative to the market, say n*<N 
<2n*. In this case, any subgroup of n* 
people that organizes as a club will be able 
to maximize its members’ utility. Ignoring 
the problems of the stability of this case, 
it should be emphasized that this argument 
in favor of a club is not an outcome of the 
specific Buchanan model. Suppose instead 
that we have a case of a private good pro- 


4 E.g., additional benefits can arise from: individual 
preferences with regard to the. composition of the club 
membership, tax advantages and savings in the cost of 
revenue collection. 
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duced by a U-shaped average cost func- 
tion. Let the number of consumers that 
will purchase tbe total output of the firm, 
when P*=min AC, be denoted by n*. 
Then if n* <N <2n*, it pays any n* to or- 
ganize a club. The analogy seems incom- 
plete because, in the latter case, members 
of the “club” will benefit by reselling part 
of their share in the private commodity to 
nonmember consumers. This difference is 
not due to congestion effects but is a result 
of the nondivisibility assumed in the case 
of the Buchanan model. 

In the next section, we analyze the case 
where club members can vary the inten- 
sity of their use of the club services. When 
this is done, the analogy between the 
Buchanan case and the case of firms with 
U-shaped cost curves becomes complete. 
Furthermore, the integer problem dis- 
cussed in detail for the club model by 
Mark V. Pauly is reduced to the problem 
of an industry which consists of firms 
with U-shaped cost curves. 


ii 


Turning to the intensity of use of club 
facilities, it is immediately clear that in- 
tensity can be affected in various ways. In 
the case of swimming pools, the club mem- 
ber can change the number of times he 
visits the place, the length of his stay, and 
the use of the pool’s various services. A 
member of a professional association is free 
to choose the activities he takes part in. 
In the following analysis, however, just 
one variable represents intensity of use; 
this will suffice to show the similarity be- 
tween the club case and the private good 
case. 

When the consumer is allowed to change 
the number of visits to the swimming pool 
(v), the utility function and the budget 
constraint are reformulated as follows: 


(5) Max ulx, h(y, 2, nv) | 
s.t. ax + cly, nv) = nt 


VOL, 66 NO, 2 


We assume that both costs and conges- 
tion are functions of the number of visits 
to the swimming pool (nv). The number of 
visits per consumer (v) appears twice in the 
utility function—once to represent the 
fact that utility of the individual depends 
on the number of his visits, and once to 
represent congestion externalities. Thus, 
h>0 hy <0. 

The first-order conditions for maximiza- 
tion of equation (5) are given by 


(6) nushi/ur = O 
(T) vez — nvitehs/m = c/n 
(8) Ushe/ uy = ca — nuzhs/u1 


Equation (6) is the Samuelson condition. 
Equation (7) is similar to equation (3) 
above (which gives the solution to the op- 
timal number of customers), except that it 
is corrected for the fact that congestion de- 
pends on the number of visits (nv). Equa- 
tion (8) gives the optimal number of visits 
per customer. Conditions (6)-(8) and the 
budget constraint in (5) can be solved for 
optimal x*, y*, n*, v*. 

Now suppose that the service is orga- 
nized on a cooperative basis and that the 
individual is paying a membership fee of 
P= c*/n*. His optimal behavior as a club 
member is then 


max ulx, h(y*, v, n*o)] 
st. x=I— Pm 


where he chooses the optimal number of 
visits without having control over the 
visits of other members. In this case, his 
optimal number of visits will be such that 
u= 0; his marginal utility from visits to 
the swimming pool will be zero, thus vio- 
lating equation (8). 

Suppose, instead that payment is on a 
per visit basis such that 


` (9) 
where all partial derivatives are evaluated 
at the optimal solution given by equations 


P, = c3 — nuzhs/u 
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(6) to (8). The individual budget constraint 


is now x+P, =I. Maximizing the utility 
function, we get welte/u1= P,= co— nuzhs/ u, 
which is equation (8). Total revenues of a 
swimming pool of size y* that allows n*v* 
visits will be n*v* P, =n*v*(c2—n*ushs/m) 
—which, by equation (7) is equal to c*. 

Thus an optimal-size swimming pool 
charging a price P,—which by equation 
(9) is equal to the sum of congestion costs 
and marginal cost—and which sells n*v* 
tickets per season, will be consistent with 
Pareto optimality; a club operating on the 
basis of membership fees will not be opti- 
mal. It should be emphasized that a two- 
part tariff—a combination of a membership 
fee and a price per visit—is also inefficient. 
It is easy to show that the same results 
hold if we assume that demand is not uni- 
formly distributed over time. In this case, 
it is optimal to have different prices for 
peak hours and regular hours. These opti- 
mal prices, which are of the nature of equa- 
tion (9), cover total costs. Two-part tariff 
is still inefficient. 

As shown, the club arrangement with 
membership fees is inefficient. If people 
prefer to organize clubs and pay member- 
ship fees, they must gain other advantages 
for which they pay in the form of a loss in 
efficiency. 


Ill 


Until now it has been assumed that all 
consumers are identical. Introducing two 
types of individuals, we start by showing 
that mixed clubs are not optimal.’ Suppose 
that this is not the case and that the opti- 
mal club consists of # individuals of type - 
one and m individuals of type two. For y 


5 Different types for this case require that if segre- 
gated clubs of Section I above are formed, each type will 
prefer a different quality of swimming pool. In the fol- 
lowing proof simplifying assumptions are used: (1) 
people do not vary the number of visits, (2) congestion 
is a function of the number of members and not of their 
composition, (3) membership fees are equal for every- 
body, and (4) the utility of each type of individual is the 
same in all clubs. 
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to be optimal, the Samuelson criterion 
must hold. Or, nuh /w+ muh? w= c, 
where superscripts denote the types of in- 
dividuals, and each type of individual has 
the utility function of the form of equation 
(1). Now, rearrange people by forming 
clubs of homogeneous memberships with- 
out changing the sizes of the clubs. Since 
the number of people in each club does not 
change, and as long as y does not change, 
everyone’s utility remains unchanged. 
However, since ushi/ut u3hi/u2, the Sam- 
uelson criterion does not hold for the two 
clubs. Thus, everyone’s utility can be in- 
creased by adjusting y to the preferences 
of the now different compositions of the 
clubs. 

This shows that once the population is 
large enough to justify the existence of 
many clubs, it is not optimal to have many 
identical mixed clubs. A Pareto optimal 
solution is to build two types of clubs by 
using the procedure of Section I separately 
for the two types of individuals. (See 
Pauly and Martin C. McGuire for other 
proofs of the same proposition.) 

In this case, if the service is provided by 
a competitive market, we shall observe two 
types of swimming pools—each servicing 
a population with different tastes or in- 
comes. Furthermore, it is easy to show that 
this result continues to hold if people can 
control the number of their visits. 

It is interesting to investigate the condi- 
tions that lead to a case where people with 
heterogeneous tastes use the same swim- 
ming pool. It seems that in order to allow 
for this possibility, it is necessary to intro- 
duce transportation costs into the model. 
If consumers do not live in homogeneous 
neighborhoods, they may prefer a nearby 
swimming pool not optimally adjusted to 
their tastes to a distant one which provides 
preferable services. The competitive solu- 
tion for the location of firms and their op- 


6 The distribution of consumers in the city is regarded 
here as exogenous. 
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timal size has not yet been satisfactorily 
resolved, even under extremely simplified 
assumptions. (See articles by Harold Hotel- 
ling and Lester G. Telser.) 

Since we are unable to provide a general 
solution for this case, we shall restrict our- 
selves to some partial observations. Sup- 
pose that people are identical except for 
location; suppose further that we wish to 
maximize utility, subject to the constraint 
that everybody ends up with the same 
utility. This implies that the club’s mem- 
bership shares transportation costs. Re-. 
stricting ourselves to the case where in- 
tensity of use is not variable (the Buchanan 
case presented in Section I of this paper), 
the club will maximize utility by providing 
transportation service to its members. 
Furthermore, it is now necessary to add 
transportation costs to the cost function. 
Transportation costs are a function of the 
location of the club and the number of 
members. Since the number of members 
appears in our cost function, the solution 
for equation (1) covers this case if we in- 
clude transportation costs in the function. 
It is clear that for all members it is prefer- 
able to select the location of the club so as 
to minimize transportation costs.’ 

However, it is much more complicated 
to devise full compensation schemes for 
heterogeneous populations. Lacking full 
compensation, the differential utility of 
customers will be affected by the location 
of the different facilities; it will pay people 
to organize a club if they can affect its 
location. In this case every club has some 
locational monopoly power. Membership 
arrangements can be an effective way of 
eliminating potential competition. 


7 If we allow the number of visits per member to vary, 
then it is optimal that every individual pay a per-visit 
price equal to his marginal social costs—which are the 
sum of marginal congestion cost, marginal service costs, 
and transportation. Equalization of utility can be 
achieved by having nearby residents pay a positive 
membership fee which is divided among distant mem- 
bers. 
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‘These observations suggest that spatial 


considerations may play an important role 
in the economic theory of clubs; further re- 
search in this direction is necessary. 


IV 


- We have shown that where we have both 
externalities in consumption and increas- 
ing returns to scale, market failure need 
not occur. It seems possible to suggest a 
generalization of the result: whenever the 
optimal firm providing a service is small 
‘relative to the market and exclusion is pos- 
sible, the competitive market solution is 
possible. This formulation does not seem 
strange on its face; however, we have 
shown that it covers cases of both exter- 
nalities and increasing returns to scale. In 
particular, it covers the Buchanan model— 
which seems appropriate for many situa- 
tions. 

It has been shown that the Buchanan 
case is very similar to the case where firms 
have U-shaped average cost functions. The 
similarity holds for (1) the case where the 
optimal firm is small relative to the mar- 
ket, so that competition results in many 
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identical firms and competitive production 
is Pareto efficient; and (2) the case where 
the optimal firm is large relative to the 
market, then increasing returns are domi- 
nant and the competitive markets fail. 
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INCOME DISTRIBUTION IN DEVELOPING 
COUNTRIES 


Toward an Adequate Long-Run Model 
of Income Distribution and 
Economic Development 


By SHERMAN ROBINSON* 


This paper has two purposes. The first 
is to present a strategy for constructing 
long-run, economy-wide models of devel- 
oping countries. Second, the paper will 
outline the components of one possible 
long-run model which includes the distri- 
bution of income. The intent is to provide 
a modeling framework that can incorpo- 
rate a number of different types of be- 
havioral submodels in a mutually con- 
sistent and interactive manner. The over- 
all framework is explicitly designed to take 
account of the fact that the component 
submodels differ widely in their specifica- 
tion of adjustment mechanisms and in 
their definition of temporal equilibrium. 

Any long-run model of a developing 
country, and especially one which in- 
cludes the distribution of income, must 
incorporate a wider range of economic and 
demographic relationships than is usual 
in even the largest economy-wide models. 
It is necessary not only to work with both 
the income and product accounts, but also 
to include the interindustry, demographic, 
and perhaps the household accounts as 
well. In recent years, Richard Stone and 
others have been working on developing 
a system of unified demographic, economic, 


* Assistant Professor of Economics, Princeton Uni- 
versity. My thanks to Alan Blinder and especially to 
Irma Adelman for comments on an earlier draft. 
Remaining errors are my responsibility. 
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and social accounts for the United Na- 
tions. This work is well advanced and 
there has been some consideration of the 
potential of these accounts for broader 
models of the economy. See Stone (1970, 
1973) and United Nations. 

The discussion below presents the struc- 
ture of a model of income distribution and 
economic development in the long run. 
The particular model sketched here is de- 
signed to include a number of factors 
which recent empirical work indicates are 
important. It is based on two different 
existing models: one developed by Adel- 
man and Robinson and a model developed 
by a team at the International Labour 
Office (JLO). (See M. J. D. Hopkins, 
G. B. Rodgers and R. Wéry.) The Adel- 
man-Robinson model is short-run while 
the ZLO model is long run. Indeed, the 
framework presented here can be used to 
integrate the two different models. 

Both the Adelman-Robinson and the 
ILO models yielded similar results which 
are also largely consistent with other 
work.* Since these results are based on 
models of two countries—South Korea 
and the Philippines—they can be thought 
of as hypotheses which should be tested in 
other countries and so should influence 
models designed to study distribution and 


*See, for example, Adelman and Cynthia T. Morris 
and Hollis B. Chenery, et al. 
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development. Some of the major results 
are summarized below. The reader who 
wants a fuller description, including ap- 
propriate qualifications, can consult the 
original studies. 

—The studies support the Kuznets U 
hypothesis that during development the 
distribution will initially become more un- 
equal and only later become more equal. 

—The basic time path of the household 
distribution is very stable and quite diffi- 
cult to change by policy intervention. 

—The functional distribution is quite 
unstable and is strongly affected by policy 
intervention. The functional and size 
distributions do not necessarily move 
together. 

—The effects of single policies are 
quickly dissipated. Although the effort re- 
quired is large, broad based economy- 
wide policy packages can have significant 
effects on the distribution. A corollary 
is that interaction effects and nonlineari- 
ties are very important. The overall im- 
pact of a policy package is different from 
the sum of the effects from the separate 
components. 

—-Long run or complete adjustment re- 
sults are often very different from short 
run or partial equilibrium results. 

—In the short run, wage and price ad- 
justments are more important in determ- 
ining the distribution than are quantity 
adjustments in both factor and product 
markets. In the product markets, vari- 
ations in the agricultural terms of 
trade have the strongest impact on the 
distribution. 

—Among the quantity adjusting vari- 
ables, interregional migration, skill up- 
grading, and education are important in 
their distributional effects. 

These results, along with the general 
characteristics of developing countries, 
suggest a number of factors that should 
be incorporated into any long-run model 
which includes distribution and also some 
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of the broad design characteristics of such 
a model. 


I. Desiderata of a Long-Run Model 


First, a long-run model should be in the 
broad tradition of multisector planning 
models. Existing multisector economy- 
wide models have, with varying degrees of 
success and realism, embodied sectoral 
growth, changes in the structure of pro- 
duction, and changes in the structure of 
employment.” In a long-run model, it 
would be well to reduce the number of 
sectors and concentrate instead on incor- 
porating demographic interactions, migra- 
tion, and changes in the skill structure of 
the labor force (through education and 
nonformal training.) 

Second, any model which attempts to 
address distributional questions should en- 
dogenously determine both wages and 
prices. Wage and price endogenous general 
equilibrium models (WPE models) are 
currently available and can be imple- 
mented.” In a WPE model, the model 
economy is essentially Walrasian with 
profit maximizing producers and utility 
maximizing consumers interacting across 
product and factor markets. It is a general 
equilibrium model which solves for wages 
and prices so that, given nonlinear supply 
and demand relationships, all product and 
factor markets clear. The solution problem 
is that of finding a fixed point for a set of 
very nonlinear equations in wages and 
prices.* 

Third, a distributional model must, in 
fact, generate the distribution of income 
in detail. An economy-wide model will na- 
turally generate the functional distribu- 
tion, at least by broad functional categories 
such as wages, profits, and rent. An ade- 


? For a survey, see Charles R. Blitzer, et al. 

"See Adelman and Robinson, F. Ahmed, K. Dervis, 
and Lance Taylor and F. Lysy. 

*For a discussion of solution techniques, see Adel- 
man and Robinson. 
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quate model, however, should generate the 
functional distribution in some detail in- 
cluding many income recipient groups and 
also generate the entire distribution by in- 
dividual income recipients. A model should 
also generate the size distribution of in- 
come by households and thus explicitly 
model the grouping of income recipients 
into households. This is done in the Adel- 
man-Robinson model. For related tech- 
niques, see Hopkins, et al., and Erik Thor- 
becke, and Jati Sengupta. 

Finally, a question that must be dealt 
with in formulating a long-run model is 
how to incorporate the fact that different 
parts of the economic system adjust at 
very different rates. There is an explicitly 
dynamic problem in defining the nature 
of equilibria in a model which seeks to 
describe a developing country over an 
extended period of time. A long-run model 
must deal with two different kinds of ad- 
justment behavior. First, there are mark- 
ets such as product markets in which 
prices and quantities adjust quickly and 
excess demands are reduced to zero within 
a relatively short period. Second, there are 
markets in which excess demands or sup- 
plies can persist for an extended period. 
For example, continuing technological 
change in industry and continuous lags in 
investment and migration responses may 
cause marginal products in the urban sec- 
tor to be above those in the rural sector 
for a long period of time.” In a long-run 
model, it is thus necessary to model the 
disequilibrium behavior of these markets 
and so explicitly model the laws of motion 
of the dynamic economy. 

The disequilibrium dynamics required 
of a long-run model can best be repre- 
sented by quantity adjustment models 
(following Janos Kornai). Short period 
disequilibrium reflects both price and 


*See M. Bruno and Robinson for examples of two- 
sector disequilibrium growth models. 
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quantity disequilibria and, in the usual 
analysis, prices will adjust to clear the 
market by moving factors along their sup- 
ply and demand curves. One can assume 
that factor immobility will persist in the 
short run and will result in differential 
wages and rentals among sectors. In the 
long run, one must model the quantity re- 
sponse to the disequilibrium which is re- 
flected in the short-run differential wages 
and rentals. The experience of many econ- 
omies suggests that full equilibrium is 
never reached; i.e., that wages and rentals 
are not equated across sectors and regions, 
even over long time periods. 


Il. Structure of a Long-Run Model 


This section outlines a proposed struc- 
ture for a long-run model. The structure 
proposed here is intended to encompass 
a number of different interacting compo- 
nent models in a unified framework. 

The model framework is presented 
schematically in Figure 1. In each period, 
the solution of the overall model is divided 
into two stages. In the particular models 
diagrammed here, the Stage 1 model is 
a WPE general equilibrium model whose 
solution gives as outputs: production, em- 
ployment, wages, prices, and the distribu- 
tion of income. The WPE model frame- 
work is flexible enough to accommodate a 
wide variety of behavioral assumptions 
and institutional constraints. The Stage 2 
model consists of a number of sub-models 
which take as inputs different parts of the 
Stage 1 solution and yield as output the 
quantity response of factor supplies and 
all other exogenous variables needed for 
Stage 1 in the next period. Six different 
sub-models are listed in Figure 1 with 
varying degrees of linkage to the Stage 1 
solution and among themselves. 

In order to understand the division be- 
tween Stages 1 and 2, there are three no- 
tions of equilibrium which need to be dis- 
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tinguished. First, in Stage 1, short-period 
equilibrium is defined as zero excess de- 
mand in product and factor markets sub- 
ject to a number of constraints on factor 
mobility. The operation of these con- 
straints leads to sectoral differentials in 
wages and rates of return to capital in 
place. The elimination of such differentials 
defines a second notion of equilibrium, 
that of full neoclassical equilibrium. Full 
neoclassical equilibrium is not attained 
in Stage 1; indeed, the solution of Stage 1 
describes the degree of factor price dis- 
equilibrium. The third notion of equilib- 
rium is that of intertemporal or long-run 
equilibrium in which all expectations are 
validated and in which the first two types 
of equilibrium prevail continually. The 
Stage 2 model consists of a number of 
different quantity adjustment submodels 
which, when solved together, yield the 
response of factor supplies to the situation 
described by the solution of Stage 1. The 
solution of the two stages yields neither 
full neoclassical equilibrium nor full inter- 
temporal equilibrium, although the Stage 
2 quantity adjustment submodels should 
move in an equilibrating direction. 

The distinction between Stages 1 and 
2 is really one of different adjustment 
rates. In Stage 1, factor supplies are as- 


sumed fixed, where “fixed” may have a 
number of different meanings. For ex- 
ample, one might assume that labor and 
capital are completely immobile among 
sectors, or one might assume that they are 
partially mobile. One might also assume 
that some wages are fixed exogenously in 
the tradition of two-sector excess labor 
models. (See Dervis and Ahmed.) The 
Stage 2 submodels together describe the 
dynamic response of the economy. Their 
specifications will clearly depend on the 
nature of the constraints imposed in Stage 
1. For example, the migration model 
would be very closely related to the Stage 
1 model, with migration being a function 
of regional income differentials. The in- 
vestment model requires two components, 
one to determine aggregate investment 
(and savings) and one to determine the 
sectoral and regional allocation of invest- 
ment, which should clearly respond to the 
differential rates of return solved in Stage 
1. The challenge is to model the degree 
of response. 

The educational, demographic, and mi- 
gration submodels are shown as being in- 
terrelated. The ZLO model is perhaps the 
most satisfactory current model in includ- 
ing the various interrelationships. Stone 
(1970, 1973) and Frederic Shorter are 
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examples of alternative models. Of the 
three submodels, the migration model 
would be the most sensitive to the solu- 
tion of Stage 1. A general framework for 
incorporating the interrelationships among 
the submodels is suggested in Robinson 
and Dervis. 

The technological and institutional 
change submodels are shown as intercon- 
nected with the other submodels. Given 
the current state of knowledge, this repre- 
sents more wishful thinking than a reflec- 
tion of existing models. The roles of 
technological and institutional change in 
growth—especially as they differ by sec- 
tors and regions—are among the least well 
understood economic processes and among 
the most important. 

There ate a number of different ways in 
which the distribution of income can enter 
the model stages. Following Adelman- 
Robinson, it is possible to have the Stage 
1 model solve for the mean incomes of a 
number of different functional groups and 
generate the overall distribution by as- 
suming known frequency distributions for 
the within-group distributions whose pa- 
rameters are specified exogenously to Stage 
1. In the diagram, these would be the ex- 
ogenous distributional parameters shown 
feeding into Stage 1. The overall distribu- 
tion is calculated by simply summing the 
intergroup distributions whose parameters 
are known. A Stage 2 submodel would up- 
date the exogenous distributional param- 
eters, either independently or as a function 
of the Stage 1 solution. How the within- 
group distributions vary over the long run 
is not well understood either theoretically 
or empirically and represents a potentially 
fruitful area for further research. One 
possibility, for example, is to argue that 
the within-group distributions are a func- 
tion of the age and education structure 
within a given skill or functional category. 
Thus changes in the within-group variance 
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of income might be specified as a function 
of changes in the within-group age and 
educational structures which are generated 
by the educational and demographic sub- 
models. 


HI. Conclusion 


There are currently no long-run models 
that fit into the framework presented 
here. The Adelman-Robinson model is ex- 
plicitly a short-run model but does incor- 
porate the basic idea of modelling stages 
presented here. Being a short-run model, it . 
concentrates in Stage 2 on the investment 
and migration submodels and incorporates 
a number of financial and monetary effects. 
The ZLO long-run model incorporates 
many of the Stage 2 submodels but has a 
much simpler Stage 1 (not a WPE model). 
There are also WPE models which in- 
corporate some of the Stage 2 components 
directly into the Stage 1 models, remaining 
within an explicitly equilibrium frame- 
work. For example, see Dervis and Ahmed. 

The modelling framework proposed can 
be used both for building new models and 
for classifying existing ones. For example, 
within this framework, the J.R. Harris- 
M.P. Todaro migration model can be 
seen as an attempt to view migration as 
an equilibrium process that can be mod- 
eled in Stage 1 rather than as a disequilib- 
rium adjustment that is better modeled 
in Stage 2. 

The separation of market clearing and 
quantity adjusting dynamic models into 
two distinct stages should permit much 
more realistic modeling of dynamic pro- 
cesses. The distinction between equilib- 
rium and disequilibrium models has been 
widely recognized and is currently being 
used by those who work with Keynesian 
macro-models (who, however, consider a 
single set of markets and compare short- 
run disequilibrium with long-run equilib- 
rium). With the development of WPE 
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general equilibrium models, builders of 
planning models can now exploit the no- 
tion and, at the same time, expand the 
boundaries of their models. 
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Income Distribution and Development: 


Some Stylized Facts 


By MONTEK S. AHLUWALIA* 


In recent years, the relationship between 
income distribution and the process of 
development has come under increasing 
scrutiny. Much of the debate has focused 
on the hypothesis, originally advanced by 
Simon Kuznets, that the secular behavior 
of inequality follows an inverted U-shaped 
pattern with inequality first increasing 
and then decreasing with development. 
This hypothesis has become so much a 
part of the conventional wisdom on this 
subject that it has generated considerable 
skepticism about the welfare implications 
of the development process. Indeed, on 
some interpretations, developing countries 
face the grim prospect not just of increas- 
ing relative inequality, but also of declin- 
ing absolute incomes for the lower income 
groups. 

The object of this paper is to reexamine 
the empirical basis for this hypothesis, 
using a recent compilation of cross-coun- 
try data." We have used multiple regres- 
sion to estimate cross-country relation- 
ships between inequality, as reflected in 
the income shares of various percentile 
groups, and selected explanatory variables 
reflecting different aspects of the develop- 
ment process. Needless to say, associa- 
tional relationships of this type do not 


* Development Research Center, World Bank, I am 
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were taken from a recent compilation of available 
data (see Shail Jain). Data on explanatory variables 
for years corresponding to the observations on income 
distribution are taken from the World Bank’s data 
files. ` 


128 


establish causality. They are better de- 
scribed as “stylized facts,” which can be 
observed, but which then need to be ex- 
plained by an appropriate theory. 


I. Short and Long Term Relationships 


As a first step, it is useful to distinguish 
between two types of relationships that 
might obtain between income distribution 
and development; there may be a long- 
term or secular relationship between the 
degree of inequality and the level of devel- 
opment, and there may be a short-term 
relationship between inequality and the 
rate of growth. Both types have been 
discussed in the literature, but the impor- 
tance of distinguishing between them has 
not been adequately recognized. 

Kuznets’ hypothesis clearly referred to 
a secular relationship generated by long- 
term changes in economic structure. It 
was, after all, based on an observed trend 
in this century towards a reduction in in- 
equality in some of the now developed 
countries, which Kuznets contrasted with 
the “more probable” trend of widening 
inequality in the early stages of their 
industrialization. In contrast with this 
type of long-term relationship, some of 
the recent debate has focused on much 
more short-term phenomena. Thus it has 
been suggested that high growth rates in 
some less developed countries (LDC), 
observed over comparatively short periods, 
e.g., Brazil between 1960 and 1970, have 
led to a marked increase in income in- 
equality. While such an outcome can be 
explained simply in terms of Kuznets’ — 
hypothesis—a higher rate of growth raises 
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the level of development, which in turn 
affects inequality—it is noteworthy that 
the debate on this issue has a somewhat 
different flavor. There is a distinct sus- 
picion that there are short-term forces 
operating independently of the long-term 
phenomenon which generate higher in- 
equality as a consequence of faster growth. 
For example, if growth is concentrated in 
particular regions or sectors (as is very 
likely to be the case), then lags in labor 
mobility may create factor market dis- 
equilibria which generate significant in- 
come differentials. It is easily seen that 
such differentials need to be distinguished 
from income differentials reflecting long- 
term structural factors such as the scarc- 
ity of labor skills. They are superimposed 
on the structurally determined income 
differentials and may be seen (and are 
often defended) as necessary lubricants to 
overcome some of the frictional resistance 
to the pursuit of high growth rates. 

We can test for each of these relation- 
ships by appropriate choice of explana- 
tory variables in our regression equations. 
The secular relationship can be tested by 
including per capita GNP (in various 
transformations) as an explanatory vari- 
able and the short-term relationship can 
be tested by including the rate of growth 
of GDP over the past ten years as an 
additional explanatory variable. The rele- 
vant findings of our cross section analysis 
can be summarized as follows. See equa- 
tions (la), (2a),- (3a) and (4a) in 
Table 1. 

(1) There is substantial confirmation of 
a statistically significant relationship 
between the income shares of various 
percentile groups and the logarithm 
of per capita GNP. Furthermore, the 
relationship is clearly not monotonic 
since a significant relationship is iden- 
tified only when the per capita GNP 
variable is entered in quadratic form. 
This formulation generates the fa- 
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miliar U-shaped pattern: the income 
share of the lower income groups 
(alternatively defined as the lowest 
60 percent and the lowest 40 percent) 
first declines and then rises with in- 
creasing per capita GNP, while the 
share of the upper income group (top 
20 percent) describes the opposite 
pattern. Similar results have been re- 
ported by Irma Adelman and Cyn- 
thia Morris and Hollis Chenery and 
M. Syrquin. 

(2) By contrast, there is no evidence of 
an independent short-term relation- 
ship between the level of inequality 
and the rate of growth of GDP over 
the recent past. The coefficient on 
this variable was insignificant in all 
the equations estimated in experi- 
menting with alternative functional 
forms and different combinations of 
other explanatory variables. 

The lack of a significant relationship 
between inequality and the rate of growth 
is potentially important in defining the 
nature of the relationship between distri- 
bution and development. It suggests that 
while there may be a secular time path for 
inequality which developing countries 
must traverse and which contains a phase 
of increasing inequality, there is at least 
no evidence that faster growing countries 
show higher inequality at the same level 
of development than slower growing coun- 
tries. If this is true, policymakers are 
perhaps best advised to think of the rate 
of growth as determining essentially the 
speed of transition through the different 
phases of development and inequality: 
higher growth rates accelerate the transi- 
tion without necessarily generating greater 
inequality than can be structurally ex- 
pected in each phase. 

We hasten to add that our cross-section 
results provide only weak evidence for 
this point of view. For example, we can- 
not deny that particular types of growth 
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processes may have markedly adverse ef- 
fects on inequality. The cross-section evi- 
dence only establishes that fast growers 
do not systematically display any such 
pattern i.e., if there are countries in which 
this is true, there are others whose experi- 
ence is of the opposite variety. Recogniz- 
ing this diversity of experience is perhaps 
the most important lesson to be learned 
from the data. At the very least, it shifts 
the focus of debate away from a naive 
(and quite possibly dangerous) suspicion 
of high growth rates as such towards an 
examination of the particular nature of 
growth in different countries and the im- 
plications of different types of growth for 
inequality. Inquiries along these lines 
must figure high on any agenda of re- 
search on income distribution, but until 
their results persuade us to the contrary, 
the verdict on growth rates need not be 
unequivocally pessimistic. 


Il. The Secular Relationship 


We now turn to a more detailed exam- 
ination of the long-term or secular rela- 
tionship identified above. The observed 
U-shaped relationship between inequality 
and per capita GNP obviously reflects the 
net effect on inequality of a number of 
structural changes occurring with develop- 
ment. The nature of these changes has 
been extensively discussed in the litera- 
ture, albeit only in general terms.” One of 
the mechanisms generating an increase in 
relative inequality in the early stages of 
development is the shift of population 
from the low income, slow growing, tradi- 
tional sectors to the high income, faster 
growing, modern sectors of the economy. 
The difference in mean incomes between 
sectors suffices for such a process to pro- 
duce a phase of increasing inequality, and 


* Systematic historical studies of their impact in 
particular countries have yet to be conducted—the 
lack of time series data being a major limitation. 
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this tendency is further reinforced if the 
modern sectors are also characterized by 
greater within-sector inequality. There are 
other factors which operate to reverse the 
process of increasing inequality in the 
later stages of development. For one thing, 
as the modern sector expands, it absorbs 
larger proportions of the labor force into 
high income employment, thus reducing 
the pressure of population in the tradi- 
tional sectors and thereby narrowing in- 
tersector income differentials. Equally im- 
portant, there are long-term forces which 
operate to reduce inequality within the 
modern sector. The cumulative impact of 
an expanded education system and a long 
established modern sector is to, create a 
highly trained labor force with a more 
equal dispersion of skills which generates 
both an increase in the share of wage in- 
come as well as greater equality in its 
distribution. This tendency is further 
strengthened by improvement in labor 
organization. 

We have attempted to quantify the im- 
pact of some of these mechanisms by in- 
cluding in our regression equations se- 
lected explanatory variables which reflect 
these structural changes. In general, we 
find that explanatory variables reflecting 
expansion in education, diminution of 
demographic pressures, and changes in 
the structure of production in favor of the 
modern sector are significantly related to 
the observed cross country patterns in in- 
equality. The inclusion of these variables, 
in addition to the quadratic in per capita 
GNP, substantially improves the percent- 
age of variation explained by the regres- 
sion equations. See Table 1, equations 
(1b), (2b), (3b) and (4b). Our findings 
can be summarized as follows: 

(1) Improvements in the quality of hu- 
man resources have long been thought 
to be a major force for reduction in 
inequality. (See especially, Adelman 
and Morris). Measuring improve- 
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TABLE 1—Cross-Country REGRESSIONS EXPLAINING INCOME SHARES 
(Values in Parentheses Are T Ratios)® 








Dependent Variable: Percentage Income Shares 


Top 20 Percent 





























Middle 40 Percent | Lowest 60 Percent | Lowest 40 Percent 
Explanatory Variables Eq. (1a) Eq. (1b) | Eq. (2a) Eq. (2b) | Eq. Ga) Eq. (3b) | Eq. (da) Eq. (4b) 
1. Constant —65.27 —9.07 89.47 31.15 | 128.60 110.20 75.77 77.93 
(2.28) (0.27) (4.68) (1.34 (5.95) (4.14) (5.47) (4.11) 
2. log per capita GNP 96.94 50.35 |—48.21 —3.07 |—81.39 —62.66 |—48.70 —47.28 
(4.47) (2.13) (3.33) (0.19 (4.98) (3.40) (4.65) (3.60) 
3. [log per capita GNP]? |—18.86 —8.16 9.76 0.52 | 15.48 10.14 9.09 7.65 
(4.85) (1.98) (3.76) (0.19) (5.28) (3.16) (4.84) (3.35) 
4. Growth rate of GDP —0.22 —0O.11 0.13 0.001 0,19 0.18 0.08 0.11 
(0.48) (0.32) (0.44) (0.01) (0.54) (0.63) (0.37) (0.55) 
5. Literacy rate —0.09 .03 0.09 0.06 
(2.21) (1.16) (2.87) (2.56) 
6. Secondary school enroll- —0.14 0.12 0.07 0,02 
ment (2.48) (3.02) (1.6) (0.74) 
7. Growth rate of population 3.59 —2.40 ~2.54 —1.19 
(4.29) (4.20) (3.89) (2.56) 
8. Share of agriculture in GDP —0.25 0.21 0.13 0.04 
(2.23) (2.70) (1.43) (0.65) 
9. Share of urban population —0.10 0.04 0.08 0.06 
(1.68) (1.00) (1.82) (1.79) 
10. Dummy for socialist coun- |—20.27  —9.41 8.14 0.85 17.76 10.24 12.13 8.57 
tries (6.72) (3.27) (4.04) (0.40) (7.80) (4.56) (8.32) (5.35) 
R? .58 .76 46 68 60 76 59 .69 
F 21.6 22.3 14.1 15.5 24.16 22.4 22.86 16.21 
SEE 6.4 4.6 4,3 3.2 4.9 3.6 3.11 2.6 
Estimated turning point of quad- 
ratic (per capita GNP in US$)} 372 1217 294. — 425 1230 477 1231 





a For our sample, a T value of 1.68 indicates significance at the 10 percent level for a two-tailed test. 


ments in this dimension obviously 
poses formidable conceptual and em- 
pirical problems. At the very least, 
we need data on the skill structure 
of the labor force, but even this is 
not available for most of the coun- 
tries in our sample. We have there- 
fore experimented with the literacy 
rate and various definitions of the 
school enrollment rates as explana- 
tory variables roughly reflecting the 
quality of human resources. As shown 
in Table 1, improvements in literacy 
have a beneficial impact on the in- 
come share of the lowest 40 percent 
while the secondary school enroll- 
ment rate has a beneficial impact on 


(2) 


the income share of the middle 40 
percent, probably reflecting the ex- 
clusion of the lower income groups 
from access to schooling. It is impor- 
tant to note that in each case, the 
increase in income share occurs at the 
expense of a reduction in income 
share of the top 20 percent—an un- 
ambiguous improvement from a wel- 
fare point of view. We note in passing 
that in the case of the middle income 
groups the inclusion of education as 
an explanatory variable has the effect 
of making the per capita GNP vari- 
ables insignificant. 

There are strong a priori reasons for 
supposing that demographic pres- 
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sures have an important impact on 
income inequality. High growth rates 
of population are likely to generate 
greater inequality by perpetuating 
the phenomenon of “surplus labor,” 
in the sense that a large proportion 
of the work force remains locked 
into low income employment in the 
traditional or informal sectors of the 
economy. The cross-section results 
provide substantial support for this 
point of view. The rate of growth of 
population is highly significant as an 
explanatory variable in all our equa- 
tions, and as we would expect, it has 
an adverse effect on the income shares 
of the lower and middle groups while 
raising the income share of the top 
20 percent. 

We find some support for Kuznets’ 
original, suggestion that changes in 
the structure of production provide 
a mechanism through which develop- 
ment affects inequality. The process 
Kuznets had in mind has two aspects 
—declining relative importance of 
agricultural production in total out- 
put, and a shift in population from 
the low income agricultural sector to 
the high income modern sector. We 
have modeled each aspect separately 
by using two explanatory variables, 
the share of agriculture in total GDP 
and the share of urban population in 
the total population. We find that 
each variable is significantly related 
to the pattern of inequality but their 
effects on the income shares of dif- 
ferent groups are not identical. The 
share of agriculture in GDP is not 
significantly related to the income 
shares of the lowest groups, but it is 
positively related to the income shares 
of the middle groups and negatively 
related to the income shares of the 
top 20 percent [equations (2b) and 
(1b)]. By contrast, the share of the 


(4) 
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urban population in the total has no 
effect on the income share of the 
middle group, but it is positively as- 
sociated with the income shares of 
the lowest groups and negatively with 
the income share of the top 20 per- 
cent [equations (3b), (4b) and (1b)]. 
This suggests an interesting asym- 
metry in the distributional impact of 
structural change. As the share of 
agriculture in GDP declines with 
development, there is a relative shift 
of income away from the middle and 
towards the upper groups. Alongside 
this process, however, development 
also generates a shift of population 
to the modern or urban sectors, and 
this process, appears to favor the 
lowest income groups at the expense 
of the rich. This asymmetry between 
the impact on the middle and lower 
groups is not entirely implausible. At 
some risk of stretching our evidence 
too far, we can speculate that the 
decline in relative importance of agri- 
culture is likely to have its strongest 
impact on small and middle sized 
landholding cultivators who may 
dominate the middle income groups, 
while the parallel process of increas- 
ing urbanization favors the low in- 
come population because it reflects 
increased employment in urban areas 
and a reduced pressure of population 
in the rural areas. 

Finally, we find that socialist coun- 
tries display markedly greater equal- 
ity than others as shown by the posi- 
tive and significant coefficients on 
the dummy variables in equations 
(3a), (3b), (4a) and (4b). 


These findings provide some clues to 
the casual mechanisms that lie behind the 
conventionally described U-shaped be- 
havior of inequality. They are no more 
than clues because the essential complex- 


ity 


of a dynamic process cannot be 


134 AMERICAN ECONOMIC ASSOCIATION 


captured by the variables used in our an- 
alysis, which appear to produce a worsen- 
ing of relative inequality in the early 
stages of development. 


Ill. Relative Inequality and 
Absolute Impoverishment 


This prospect of declining income shares 
of the lower income groups raises obvious 
questions about the welfare aspects of 
development. In pursuing these questions, 
we Should distinguish between two alterna- 
tive views of the underlying process. The 
pessimistic view holds that this pattern 
reflects a process of absolute impoverish- 
ment of lower income groups in develop- 
ing countries. (See for example Adelman 
and Morris.) Such an outcome cannot be 
ruled out a priori. It may result from an 
erosion of traditional economic structures 
against the impact of an aggressively ex- 
panding modern sector, competing against 
traditional sectors both for markets and 
resources. The resulting disruption of the 
preexisting economic system could lead to 
absolute impoverishment for some groups. 
There is, however, another view of the 
process that is somewhat less pessimistic. 
On this view, the worsening in relative in- 
equality occurs not because there is a 
decline in the absolute incomes for the 
lower income groups but because rates of 
growth of income are lower than for upper 
income groups. Thus if development oc- 
curs through opportunities for economic 
expansion becoming available initially to 
upper income groups, and if these groups 
have relatively weak income linkages with 
lower income groups, we would expect 
development to be accompanied by an in- 
crease in relative inequality, although no 
absolute impoverishment need occur. The 
essential distinction between these two 
views lies in whether we assume that the 
disruption of low income traditional eco- 
nomic activities is an essential precondi- 
tion for growth of the modern sector, or 
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whether the problem is primarily one of 
insufficient linkage. In the latter case the 
problem appears somehow more tractable 
since we are no longer dealing with an 
inherent contradiction in the development 
process. 

Cross-section analysis cannot take us 
very far in choosing between two such 
opposite views of the development process; 
the choice raises issues which are central 
to our understanding of the nature of 
development and these issues call for much 
fuller theoretical and empirical investiga- 
tion. But, in keeping with our stated objec- 
tive, we can at least document the stylized 
facts of cross-country experience. A crude 
measure of the average absolute income 
level in each percentile group can be ob- 
tained by multiplying the ratio of income 
shares to population shares of the group 
by per capita GNP of the economy (data 
on per capita personal income, which is 
the correct variable to use, are not avail- 
able). Using equations (3a), 3b), (4a) 
and (4b) to estimate income shares of 
the lowest 60 percent and lowest 40 per- 
cent at different levels of per capita GNP, 
we can obtain estimates of absolute in- 
come levels in these groups at different 
levels of development. None of these esti- 
mates shows any decline in the absolute 
average income of the poor as per capita 
GNP rises. Alternatively, we have used 
the actual income share data to estimate 
the average absolute income of the lowest 
40 percent and the lowest 60 percent. 
This estimate of average absolute incomes 
of the poor was then used as a dependent 
variable (in logarithmic form) in eross- 
country regression equations. Testing for 
a quadratic relationship with the logarithm 
of per capita GNP for the economy asa. 
whole, we find that the negative term in 
the quadratic is not significant. This sug- 
gests that while there is substantial sup- 
port for the hypothesis that relative in- 
equality increases in the early stages of 
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development, the cross-country evidence 
does not support the ‘stronger hypothesis 
that there is also an actual decline in the 
absolute income level of the poorer groups 
in this phase. 

We should be careful not to read too 
much into this finding. Clearly, the per- 
centile groups are very large and the 
observed behavior of average incomes for 
such groups may hide significant declines 
in the absolute incomes of particular socio- 
economic groups which may be offset by 
above-average growth in income for other 
groups. Besides, the relationships dis- 
cussed above are at best descriptions of 
“average” cross-country behavior; leav- 
ing ample room for intercountry differ- 
ences. Nevertheless, it is important to re- 
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cord that the stronger hypothesis of 
declining absolute incomes for large sec- 
tions of the population is not so unequi- 
vocally established by cross-country data 
as to be uncritically accepted as one of the 
“stylized facts” about development. 


REFERENCES 


J. Adelman and C. T. Morris, “Economic 
Growth and Social Equity in Developing 
Countries,” Stanford 1973. 

H. Chenery and M. Syrquin, “Patterns of 
Development 1950-1970,” Oxford 1975. 

S. Jain, “The Size Distribution of Income: 
A Compilation of Data,” World Bank Staff 
Working pap. no. 190, Washington 1975. 


` S. Kuznets, “Economic Growth and Income 


Inequality,” Amer. Econ, Rev., Mar. 1955, 
65, 1-28. 


Uneven Development and Dependent 
Market Economies 


By Micar H. Brest* 


This paper addresses the issue of in- 
equality from a historical perspective and 
is organized around three themes. First, 
a country’s factor endowments are not 
determined exogenously but by powerful 
systemic forces, one of which is the na- 
ture of a country’s integration into the 
world economy. Second, the class struc- 
ture in the periphery mediates between 
the imperatives of accumulation in the 
center and factor endowments in the peri- 
phery. Third, income distribution in the 
periphery is tied to the international divi- 
sion of labor and the corresponding pat- 
terns of commodity specialization. Based 
on the analysis presented, implications for 
inequality-reducing strategies within poor 
countries are explored. The basic conclu- 
sion is unequivocal: a sharp reduction in 
inequality requires far-reaching structural 
changes in the relations of production. 


I. Growth in the Center and the 
Formation of Periphery Endowments 


The conditions for rapid and sustained 
capital accumulation in Western Europe 
were forged by the historical conjuncture 
of three interdependent factors: a prop- 
ertyless labor supply, a capitalist class or 
state in command of the productive forces 
and favorable economic relationships with 
militarily weaker regions of the world. In- 
teractions with other regions provided im- 
portant elements in the structural founda- 
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tions of expansion in West Europe. The 
spread of commerce undermined the social 
relations that governed the feudal mode 
of production and stimulated the market 
relations of commodity production; in the 
process population moved from the land 
to the burgeoning capitalist enterprises. 
Expansionary forces within the centers 
created pressures for the opening of 
new territories for precious metals and 
other cheap or strategic raw materials, 
for investment opportunities and for 
market outlets. National rivalries, in part 
engendered by this expansion, in turn 
intensified it. 

The crucial factor in establishing com- 
modity production, a cheap labor supply, 
was recruited in the hinterland by a mas- 
sive displacement of population both with- 
in and between hinterland regions. Besides 
the ubiquitous migrations that accompa- 
nied the penetration of market oriented 
production within the hinterland regions, 
many of the dislocated people were re- 
moved from their continental shores in- 
cluding 30 to 40 million Africans trans- 
ported to the Americas; indentured Indian 
labor shipped en masse to Malaya and 
Ceylon, and in lesser amounts to Trinidad, 
British Guiana, Jamaica, East Africa, 
Mauritius and Fiji; and Chinese labor im- 
ported to mine gold in South Africa and 
to build railroads on the West Coast of 
North America. A variety of labor recruit- 
ment mechanisms ensured labor force de- 
pendence upon landlords and mine owners 
including slavery, servitude, share crop- 
ping, debt peonage, vagrancy laws, and 
wage-labor itself. The labor reserve was 
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replenished by ruinous competition from 
metropolitan substitutes for traditional 
products, the extensive control of available 
land by upper class groups which limited 
landholding opportunities for the working 
population, and, as will be discussed later, 
by high birthrates. 

The integration of the hinterland into 
the merging world economy did not, as 
expected, induce capital accumulation in 
the hinterland. While the expansion of 
markets did create the potential for hinter- 
land capitalist development, it also gen- 
erated a class structure that blocked hin- 
terland accumulation. Whereas in the 
center production was dominated by an 
industrially based bourgeoisie, in the hin- 
terland the forces of production were 
controlled by a derivative owning class 
composed of planters, merchants, and 
mineowners. None of these groups became 
an autonomous force propelling accumula- 
tion. Instead they were interlocked with 
and subservient to the owning classes of 
the center; their fortunes were dependent 
not upon the vitality of the domestic econ- 
omy but upon the pace of center expan- 
sion. Once primary product specialization 
was established, free trade and entrenched 
domestic interest groups were often suffi- 
cient to block the diversification of hinter- 
land economies; in other cases mercantilist 
tariff policies and military force were re- 
quired. Furthermore, the widespread evo- 
lution of nonwage-labor systems of labor 
recruitment impeded the functioning of 
capitalist labor markets and contributed 
to a persistent unevenness in productivity 
across regions, sectors and enterprises. 

In short, the specific forms of world 
specialization and trade that emerged were 
caused less by “natural” endowments than 
by an international political context in 
which the dynamics of capitalist accumula- 
tion governed product choice and imposed 
factor endowments on the hinterland. The 
mechanisms which established product 
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specialization and labor recruitment varied 
from region to region, but the conse- 
quences were similar: an international 
division of labor was created in which 
the hinterland specialized on primary 
products and the center on industrial 
commodities. 


Il. Class Structure, Commodity 
Specialization and Income Distribution 


The metropole/hinterland class differ- 
ences are reflected in and reproduced by 
the historical dichotomy in patterns of 
commodity specialization, patterns that set 
into motion forces with very different im- 
plications for accumulation and income 
distribution. Specialization in industrial 
commodities and capital goods opened 
possibilities for product diversification, en- 
hanced the introduction of new technolo- 
gies and product cycles which imparted 
a dynamic expansionary thrust to the econ- 
omy, and generated a level of labor income 
sufficient to stimulate the production of 
mass produced industrial commodities. 

The dynamics of primary product spe- 
cialization imposed a different experience 
on the hinterland. Such production, com- 
prising an isolated segment of a center’s 
productive system meant that in the hin- 
terland linkages to other production stages 
and diversification to other product lines 
were limited. Concentration on cash crop 
exports made the region increasingly de- 
pendent upon foreign sources not only for 
manufactured commodities, capital, and 
invisibles but basic foods as well. In addi- 
tion, the landowning class was not driven 
to accumulate capital and innovate by com- 
petitive pressure and the threat of tech- 
nological obsolescence and financial ruin 
as their industrial brethren of the cen- 
ters. Technological advancements were 
thwarted also on the minifundia by the 
small scale of production. 

Primary commodity specialization and 
the hinterland class structure tended to 
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cumulatively reinforce each other. The 
dependence of labor on planters and mine- 
owners for employment generated an ex- 
tremely unequal distribution of income 
with a working class market too small to 
stimulate local production of manufac- 
tured goods, yet a large upper class de- 
mand for luxury imports which increased 
the dependence upon traditional exports. 
The limited employment opportunities in 
manufacturing ensured the dependence of 
the labor force upon planters and mine- 
owners and depressed labor costs. 

The post-World War II period of 
spreading political independence and na- 
tionalist movements ushered in a series 
of technician type, progress-oriented gov- 
ernments that systematically sought to 
generate an environment by which landed 
and merchant surplus could be trans- 
formed to industrial capital through a va- 
riety of trade, fiscal, and monetary meas- 
ures. However, given the class configura- 
tions, international environment and capi- 
tal intensive bias of imported technologies, 
the process created artificial industrial 
monopoly capital which was soon stalled 
by the chronic impediment to capitalist 
expansion: the tendency for productive 
capacity to overshoot effective demand. 

The historic remedies to realization 
problems are less appropriate for today’s 
poor countries. Expanding foreign sales 
are made difficult by the intense competi- 
tion for exports amongst advanced capi- 
talist countries all burdened by excess pro- 
ductive capacity, by the oligopolized and 
partitioned marketing channels dominated 
by the multinational corporations, and by 
protectionist government tariff and sub- 
sidy policies within the industrialized cen- 
ters. Expanding internal sales by Key- 
nesian income redistribution measures, 
given an elastic demand for a single coun- 
try’s primary product exports, would 
likely induce a foreign exchange crisis by 
driving down the sales of traditional ex- 


MAY 1976 


ports both from higher labor costs and 
expanded domestic consumption and by 
increasing the demand for imports. 

The post-World War II period has wit- 
nessed a shift in the locus of control 
toward .the multinational corporations. 
Given their near monopoly over finance 
capital and technology the multinationals, 
without mediation, determine employment, 
product choice, investment, and pricing 
decisions and directly extract surplus 
through transfer pricing and fees for tech- 
nology, licenses and other services. Fur- 
thermore, as recent events in Chile illus- 
trate, when political order and the historic 
class configurations are threatened, owners 
of foreign capital continue to work in alli- 
ance with local and home government po- 
lice and military agencies to maintain the 
status quo. 

This period has also seen the continu- 
ation of another pressure from the center, 
mediated through the hinterland class 
structure, on factor endowments in the 
hinterland. During the process of indus- 
trialization, center countries experienced 
a strikingly similar demographic transi- 
tion. Death and birth rates dropped from 
a position of balance of roughly 40-50 
per thousand to a position of near balance 
in which a decline in birth rates to 15-20 
per thousand followed within a few gen- 
erations an earlier decline in death rates 
to 10-15 per thousand. 

In the primary producing areas one 
side of this demographic transition took 
place. The need for labor in the hinter- 
land contributed to the transfer and devel- 
opment of medical techniques designed to 
cut death rates to levels comparable with 
the centers. But a drop in birth rates never 
occurred. Instead, the commonly cited ex- 
plosion in hinterland population levels 
has contributed to the increasing per 
capita income gap between rich and poor 
countries. 

Birth rates have not dropped for good 
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reason. Given the class structure the only 
avenue for lower class people to improve 
family income and obtain security in old 
age is to have a relatively large family 
whose members can either work land and 
generate savings for the family or emi- 
grate to the city and send back remit- 
tances which can then be used to acquire 
additional land and economic security. A 
social system based, instead, on coopera- 
tive ownership of property and social ap- 
propriation of surplus does not place on 
the family alone the burden of generating 
an income stream, meeting the costs of an 
education, providing social security for old 
age, and saving for unforeseen health 
needs or economic advancement. Creating 
social institutions to share their burdens 
takes pressure off the family. Alternatively 
in a private market system a family is 
forced to respond to social problems which 
originate in the sphere of production with 
individualistic adjustments in personal be- 
havior. One of the few private responses 
available to people in poor market coun- 
tries is the size of the family. The rela- 
tive ineffectiveness of numerous progeny 
as:a remedy for social problems implies 
less about sexual drives, time horizons, or 
intelligence of the people than about the 
limited responses available for dealing 
with such problems under private market 
systems. 


Ill. Inequality Reducing 
Structural Reforms 


The preceding has two basic impli- 
tions for social change. First, the path 
followed by now rich countries is not 
open to contemporary poor countries. 
Most are not likely to benefit by the in- 
ternational transfer of surplus or en- 
hancement of conditions for accumulation 
from a hinterland weak in military and 
strong on raw materials as the early in- 
dustrializers did. Second, reductions in 
income equality will require profound 
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structural changes. Liberal reform meas- 
ures are constrained by the dependent 
production system and the internal 
class configurations. Therefore within the 
market rules of the game, income redis- 
tribution to labor would threaten to reduce 
surplus production allocated to export 
and investible surplus needed for capital 
accumulation. 

A growth strategy committed to sharp 
reductions in inequality would involve 
structural changes in the purpose of pro- 
duction and the labor process along the 
following lines. First, production for use 
would replace the system of production 
for profit. A central plan with control over 
the general lines of development must be 
integrated with decentralized, largely self- 
reliant local units. Given the widely diver- 
gent latifundia/minifundia productivity 
rates, land reform will go some way to 
creating reorganizational space, increasing 
labor productivity and providing basic 
food needs. However, breaking down the 
urban/rural disparities also requires em- 
phasis on rurally located light industries, 
produced in small to medium sized enter- 
prises and applying traditional and inter- 
mediate technologies. The development of 
an integrated local and national social 
organization committed to producing a 
basic consumption bundle for the mass of 
the population can put people to work not 
in expanding exports of primary products 
or production of upperclass consumption 
goods, but in producing irrigation facili- 
ties, nutritious food, preventative health 
care, transportation systems, and eco- 
logically sound and publicly accessible 
technologies. 

Keynesian reforms fall short of produc- 
tion for use and tend to be self-defeating 
in the context of poor countries. For ex- 
ample, large scale public employment pro- 
grams within a system dominated by pro- 
duction for profit can only channel re- 
sources into endeavors that do not threaten 
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entrenched private interests; as a conse- 
quence productivity rates are usually low 
which, in turn, soon generate inflationary 
and foreign exchange pressures and a call 
for government retrenchment. To the ex- 
tent products are modified and production 
is reorganized to meet the needs of the 
underprivileged, both the scope of inequal- 
ity and the long-run dependency upon for- 
eign markets and multinational corpora- 
tions will be reduced. Clearly the primary 
obstacle to production for use is the poli- 
tical power held by owning classes. 

Second, the wage-labor system must be 
replaced with a cooperative labor system. 
The former is defended by neoclassical 
economics on the grounds that individual, 
external incentives, usually in the form of 
money, are necessary to motivate labor. 
Rooted in the individualistic theory of 
human nature, it presumes that an individ- 
ual factor’s contribution to a social process 
can be isolated and measured and ignores 
the inner connections between income 
distribution, incentive systems and work- 
life organization. An alternative social 
theory of human nature holds that sub- 
stantial inequality does not reflect univer- 
sal laws necessary to motivate savings and 
labor, but rather privileged access to prop- 
erty and the imperatives of labor motiva- 
tion under alienating work regimes. 

A social theory of human nature empha- 
sizes that the dichotomy between decision 
makers and decision takers leaves the 
worker with virtually no control over 
what will be produced, how it will be pro- 
duced, and little sense of contributing use- 
ful goods or services to the community. 
The separation of owners-managers from 
workers, of mental from manual, relegates 
the individual worker to mindless tasks, 
crushing the opportunity to develop her/ 
his human capacities to reflect, design, 
invent, and to relate interpersonally in 
emotionally complex but self-conscious 
ways. In short, the inherent fragmenta- 
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tion, isolation, and instrumentality of work 
dehumanize social relationships. The moti- 
vation of labor under such arrangements 
does require individual and external in- 
centives which stand outside the labor 
process. 

Until income distribution analyses em- 
phasize such ties between worklife ar- 
rangements and incentive systems, they 
will be specific in nature and fundament- 
ally conservative in implication. The move 
toward equality will require a broader 
blend of external, individual, internal, and 
social incentives. Democratizing worklife, 
by breaking down the divisions between 
manual and mental, makes jobs more ful- 
filling as ends in themselves. In this way, 
worker participation in decision making 
reduces the need for external incentives. 
Similarly workers who have gained a 
stake in the production process and in 
the community have reason to shift from 
passive conformist attitudes to motivated 
agents sharing in the task of expanding 
production. Worker participation in the 
design of production, besides reducing the 
burden placed on external and individual 
incentives, enhances the inventive ca- 
pacities of workers and thereby worker 
productivity. 

Seen from this perspective, it is little 
wonder that systems which relegate work- 
ers to mindless tasks require coercion, 
such as the threat of impoverishment to 
extract labor effort. It also helps to ex- 
plain the progress of China and Cuba. 
Both have broken down traditional market 
oriented divisions of labor and integrated 
workers into decision-making capacities. 
Both have motivated enormous labor 
effort by creating an institutional con- 
text of direct worker participation in plant 
organization and by fostering a social 
environment of interdependence and re- 
ciprocity as opposed to atomization and 
individualism. 

Clearly the democratization of worklife 
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will also require production for use. Work- 
ers must have a say in determining what 
will be produced if social incentives are 
to be meaningful. Once more, moves to- 
ward workplace democratization will be 
strongly resisted by private owners for, 
to them, a worker capable of designing 
production alternatives is potentially cap- 
able not only of competition within the 
prevailing economic order but of design- 
ing an alternative economic order. 

These reforms go beyond technical ad- 
justments in governmental policies; they 
point to changes in the relationships of 
production and the ideology of individual- 
ism. The latter is itself a product of insti- 
tutional arrangements that preclude col- 
lective social action. For the underclass it 
is an ideology of frustration and impo- 
tence which leads victims to blame them- 
selves for social injustices and to perceive 
the prevailing order as immutable and the 
existing conditions as hopeless. 

Obviously, alterations in the purpose 
and process of production and in the sus- 
taining ideology will require a social 
movement to secure implementation and 
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will be resisted with all the power at the 
disposal of the dominant class. But the 
political obstacles to breaking with the 
traditional division of labor are not in 
themselves an argument against our inter- 
pretation of inequality or our proposals 
for change as much as an argument against 
the system which obstructs such programs. 

A final note. The deep-seated nature of 
social change required to move the world 
economy toward greater equality can elicit 
a sense of pessimism. It shouldn’t. The 
task of science is to make transparent the 
critical forces that are not obvious, to 
expose the underlying structural relation- 
ships. Once the forces producing inequal- 
ity, for example, are made evident it is 
clear that the barriers to creating a better 
world are not imposed by nature, but are 
social problems subject to social action. 
The potential offered by rational, in- 
formed, collective social action will not be 
realized without struggle. That struggle 
must be informed by a proper identifica- 
tion of the real barriers to a more equit- 
able world order. 


INTERNATIONAL INTERDEPENDENCE: 
IMPLICATIONS FOR POLICY 


Trade and Employment Effects in 
the United States of Multilateral 
Tariff Reductions 


By Ropert E. BALDWIN* 


This paper summarizes certain aspects 
of my research into the trade and employ- 
ment effects in the United States of a 
significant multilateral reduction in trade- 
distorting measures by the world’s major 
trading nations. The study differs from 
earlier investigations into this question 
such as those by Giorgio Basevi (1968), 
Stephen Magee (1973), Robert Stern 
(1964), and Beatrice Vaccara and Walter 
Salant (1960) in that the industry break- 
down is much more detailed and the con- 
sequences of a multilateral tariff reduction 
on both U.S. export and import-competing 
industries is taken into account. By esti- 
mating not only the net trade and employ- 
ment effects of a significant tariff reduction 
in over 350 industries but also in the 50 
states and on some 14 occupational groups, 
it is hoped that the results will be useful 
for those who are now embarked on the 
so-called Tokyo round of trade negotia- 
tions within the framework of the General 
Agreement of Tariffs and Trade (GATT). 
Another novel feature of the study is the 
estimation of the net employment effects 
of multilateral tariff cuts under the 
assumption of flexible exchange rates. 


I. Analytical Framework 


A key assumption of the analytical 
framework used in the study is that 
* Professor of Economics, University of Wisconsin- 


Madison, Research for the paper was financed by the 
U.S. Department of Labor and the Ford Foundation. 


imports are imperfect substitutes for 
domestic production. The usual perfect 
substitution model may be adequate for 
dealing with agricultural products and 
raw materials, but it gives inconsistent 
results when empirical estimates of elasti- 
cities of import demand, domestic demand, 
and domestic supply are compared with 
the theoretical relationships among these 
variables that must hold in a perfect 
substitution model.’ A more appropriate 
model for trade in manufactures is one 
in which imports and domestic production 
are imperfect substitutes and supply 
curves for each of these types of goods 
are infinitely elastic. The assumption of 
an infinite supply elasticity of imports is 
traditional in trade theory,’ while the 


1 If domestic and import products are perfect substi- 
tutes then £m = (1+0,/Om)ea+ (Os/Om)es, where Em, a, €s 
are, respectively, the elasticities of import demand, do- 
mestic demand, and domestic supply and O, and On are 
the levels of domestic output and imports, respectively. 
However, for most manufactured products, when em- 
pirical estimates of em and eg are combined with actual 
O:/On ratios, the implied g, ratio associated with these 
figures is much smaller than the very high values of g, 
obtained from direct empirical estimation. 

* Although an infinite import supply curve is gen- 
erally assumed, recent evidence seems to indicate that 
it is upward sloping for the United States. For example, 
Peter Clark, “The Effects of Recent Exchange Rate 
Changes on U.S. Trade Balance,” Treasury Conference, 


` April 1974, found that a 1 percent decrease in the U.S. 
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demand for finished manufactures caused foreign 
producers to reduce their prices by .32 percent. He 
also found that as foreign demand for U.S. exports 
increased, there was no change in the dollar price of 
U.S. exports. 
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infinite supply elasticity for domestic 
production of manufactured goods is 
widely supported by empirical estimation, 
e.g., A. Walters (1963).° 

Another simplifying assumption made 
in the analysis is that the compensated 
cross-price elasticity of demand is zero 
between any import good and ail other 
goods except for the domestic substitute 
for this import good. Moreover, as is 
customary in tariff analysis in order to 
eliminate any macro effects, it is assumed 
that total government expenditures and 
tax revenues remain unchanged. Conse- 
quently, if government expenditures are 
unchanged, as will be assumed here, and 
import duties are changed, it is assumed 


*In later work a less than infinite elasticity of 
domestic supply will be used for agricultural and 
mineral products, but at this stage the infinite elas- 
ticity assumption is employed for these products, too. 


that income taxes are changed in such a 
way as to hold total tax revenue 
unchanged. 

These points can be better understood 
with the aid of Figure 1 in which a 
simple exchange situation is depicted. 
Let OA be the country’s supply of the 
domestic good, the slopes of AE and AF 
reflect the domestic price and the fixed 
international price, respectively, of the 
import good, and a, i: and i be three 
community indifference curves. Postulat- 
ing that consumers are identical in every 
respect, the point N indicates the optimal 
combination of the domestic and import 
goods if a duty is imposed without any 
offsetting change in either taxes or govern- 
ment spending. However, if income taxes 
are also reduced at the same time by a 
sum equal to the increased tariff revenues 
measured in terms of the domestic good 
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(AK equals both the tariff proceeds and 
the additional disposal income due to the 
cut in the income tax), consumers divide 
the additional income between the two 
goods in such a way that the point C is 
reached. Consequently, to take the oppo- 
site case where the tariff on the import 
good is removed and the income tax is 
increased at the same time, consumers 
trade from the point A along the line AF 
until the point D is reached. 

Since the line AF passes through C, 
consumers are able to purchase the same 
quantities of these two goods. In other 
words, apparent real income remains the 
same. Although consumers do not wish 
to substitute the import good for third 
goods, they do wish to purchase more of 
the import good and less of its domestic 
substitute. This substitution effect from 
C to D in Figure 1 indicates the increase 
in actual real income in the move to free 
trade conditions. 

A representation of these relationships 
using ordinary demand and supply curves 
is shown in Figure 2.* In the figure, Dm and 
Da are income-compensated demand 
curves; Sy and Sys: are the foreign supply 
of imports without and with, respectively, 
the import tax; and Sa is the domestic 
supply curve of the import, substitute. The 


“One difference is that domestic production of the 
domestic good is permitted. to vary. 


area ABDC is equal to the tariff proceeds 
as well as the decrease in the income tax 
and corresponds to AK (or EM) in 
Figure 1. When the duty is eliminated 
and the sum paid to foreign producers 
increases by FCEG (equals LC in Figure 
1), domestic expenditures on the local 
substitute decline by an equal sum, 
namely, L/KM in Figure 2 or LC in 
Figure 1. 
Il. Data Sources 

The trade and tariff data needed for 
the study are available for 1970 and 1971 
from the secretariat of GATT. This organ- 
ization obtained tariff and trade informa- 
tion on a tariff-line basis from its major 
trading members and then classified it 
according to the Brussels Trade Nomen- 
clature (BTN) at a 4-digit level.’ The 
industry breakdown employed corre- 
sponds to the 367-sector delineation of the 
1967 sector input-output table prepared 
by the U.S. Department of Commerce. 
Intermediate-use coefficients from this 
study were also employed. 

Five additional sets of data are utilized 
in estimating the trade-balance impact of 
multilateral duty reductions and then the 

*The countries covered are: the United States, 
Japan, Canada, Austria, New Zealand, Finland, 
Switzerland, Sweden, Australia, Norway and the nine 
European Community (EC) members, namely, France, 


Germany, Italy, Belgium, Luxembourg, Denmark, the 
United Kingdom, and Ireland. 
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employment changes associated with these 
trade effects. They are: import and export 
demand and supply elasticities for the 310 
trading industries in the 367 input-output 
table; employment coefficients classified 
on the same industry basis; a breakdown 
of employment in each industry by skill 
groups, a breakdown of employment in 
each industry by state; and finally a set 
of price deflators to put the 1971 trade 
figures on a comparable basis with the 
1967 input-output and labor-output co- 
efficients used in the study. 

Trade and employment effects were 
calculated using five alternative sets of 
import and export of demand elasticities.° 
The preferred set (Set I) is based on the 
import and export demand elasticities 
calculated by Margaret Buckler and 
Clopper Almon (1972) for some 75 manu- 
factured goods and import demand elasti- 
cities calculated by Stephen Magee (1970) 
for crude foodstuffs, crude materials and 
manufactured food. Another set (Set IT) 
consists of the Buckler-Almon elasticities 
modified by estimates for 20 industries 
calculated by the staff of the International 
Trade Commission. The remaining three 
elasticity sets consist of a fourfold group- 
ing of one-digit Standard International 
Trade Classes and are based on a survey 
of the literature on trade elasticities by 
Robert Stern (1975). One set is termed 
the “best” by Stern; another set (Set IV) 
is made up of import demand estimates of 
previous investigators that are on the low 
side and export demand elasticities on the 
high side; and a final set (Set V) con- 
sists of high import and low export 
elasticities. 


€ The desired but unavailable (in the required detail) 
elasticity data are import demand elasticities for each 
participating country. Rather than use U.S. import 
demand elasticities for all countries, U.S. export 
demand elasticities are utilized, since the aggregative 
results are substantially the same and the different 
competitive position of an industry on the import 
versus the export side is taken into account. 
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Labor coefficients for the 367 sectors of 
the 1967 input-output table were kindly 
supplied by Clark Bullard of the Univer- 
sity of Illinois.” A breakdown of the labor 
coefficients into 14 different skill groupings 
was supplied by the BLS, while sector 
employment by state was obtained from 
the 1970 Sample Census of Population.® 
Finally, in order to express 1971 trade 
figures in terms of the 1967 prices used 
for the input-output and labor coefficients, 
exports and imports classified into a 4- 
digit level of the Standard Industrial 
Classification (SIC) were deflated by 
4-digit unit values obtained from the 
Bureau of Economic Analysis of the U.S. 
Department of Commerce. After this de- 
flation the trade figures were then classi- 
fied on the basis of the 367 sectors of the 
1967 input-output table. 


HI. Estimates of the Trade and 
Employment Effects of 
Tariff Reductions 


The aggregate trade and employment 
effects in the United States of a 50 per- 
cent, multilateral tariff reduction are 
presented in Table 1. The Buckler-Almon- 
Magee elasticities are utilized in calculat- 
ing these effects. In addition, certain prod- 
ucts have been excluded from the tariff- 
cutting process, namely, U.S. exports to 
the European community (EC) of agri- 
cultural products subject to quantitative 
restrictions in this country, all U.S. 
exports and imports of textiles covered 
by the international textile agreement, 
and U.S. imports of oil. All of these com- 
modities are subject to nontariff barriers 


*Some modifications in these coefficients were made 
after consulting with the Bureau of Labor Statistics 
(BLS) in the U.S. Department of Labor. The figures 
also are average rather than marginal labor coefficients. 
However, if short-run supply curves are in fact hori- 
zontal, there will be no difference in these two types 
of coefficients. 

$ Employment by state is divided into only 19 
industries. 
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TABLE 1—Errects on U.S. TRADE AND EMPLOYMENT ON A 
50 Percent LINEAR TARF REDUCTION 








Change in exports (millions of $) 
Change in imports (millions of $) 
Net trade change (millions of $) 


Export-related employment change (man-years) 
Import-related employment change (man-years) 
Net change in employment (man-years) 


that operate independently of tariffs. 
Cutting duties on these items will not 
increase trade. 

While a 50 percent duty reduction 
leads to changes in exports and imports 
that each exceed $1.5 billion, the net trade 
change is a negligible $+4 million, for all 
industries and $-126 million for manu- 
facturing alone. The net employment 
impact is also small: —15,200 man-years 
for all industries and -31,700 man-years 
for manufacturing. 

As previously noted, estimates of trade 
and employment effects from a 50 percent 
tariff cut were made with four other elas- 
ticity sets. Table 2 gives these results. 
Unless one combines import demand elas- 
ticities taken from the high side of the 
range of such figures that various investi- 
gators have found together with export 
demand elasticities taken from the low 
side of the range of estimates for these 
elasticities, i.e. Set V, the figures in 
Table 2 show that aggregative trade and 


All Industries Manufacturing 
1,750 1,591 
1,746 1,717 
4 —126 
+136,000 116,400 
— 151,200 — 148,100 
— 15,200 — 31,700 


employment effects of a 50 percent reduc- 
tion of tariffs are small or moderately 
favorable. The remainder of the results re- 
ported in this paper are based on the 
Buckler-Almon-Magee elasticity esti- 
mates, i.e., Set I. 

Some indication of the distribution 
effects of tariff reductions can be obtained 
by breaking down aggregate employment 
changes into various skill groups. Divid- 
ing net employment changes into fourteen 
occupational classes yields the following 
percentage changes in labor requirements: 
research and development workers at 
+ .14; professional and technical workers 
(production related) +.08; other profes- 
sional and technical workers 0; manage- 
ment and administrative employees (pro- 
duction related) ~.03; other management 
and administrative employees 0; craftsmen 
—.05; sales workers.—.03; clerical workers 
~.02; operatives —.14; laborers (except 
farm) —.08; service workers —.01; private 
household workers 0; and farm laborers 


TABLE 2—AGGREGATE U.S. TRADE AND EMPLOYMENT EFFECTS OF A 50 PERCENT 
TARIFF Cut UNDER VARIOUS TRADE ELASTICITIES 


Set I 
Net trade effect 
{in millions of $) 
All industries 4 
Manufacturing —126 
Net employment effect 
(in man years) 
All industries —15,200 
Manufacturing —31,700 


—15,600 —40,900 


Set II  SetI  SetIV SetV 
161 —310 1,493 —2,932 
31  —=343 1,328  —2,834 


900 —37,300 113,300 —266,400 
93,100 —251,200 
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and foremen +.45. These figures confirm 
once again that the basis of the U.S. 
comparative advantage rests on the exis- 
tence of a relatively aburidant supply of 
research and development workers (who 
give the United States a technological 
jump on other countries), other profes- 
sional workers, and agricultural resources. 
The demands for other skill groups decline 
somewhat with the reduction being the 
largest for semi-skilled (operatives) and 
nonfarm laborers. 

While overall trade and employment 
effects of a 50 percent tariff cut are small 
under the most likely sets of trade elasti- 
cities, this does not mean that no industry 
is significantly harmed or benefited from 
the duty reductions. If one-half of one 
percent of an industry’s labor force is 
arbitrarily chosen to divide industries 
that are or are not significantly effected, 
the list of industries in which there are 
employment changes of one-half of one 
percent or more consists of 54 import- 
sensitive industries and 19 export-oriented 
industries. The employment change for 
the import sensitive industries is 48,000 
and for the export-oriented industries, 
34,000. 

In considering whether to phase cuts 
in import-sensitive industries over the full 
ten years permitted by the Trade Act of 
1974, an initial consideration might be 
whether the annual growth rate for labor 
in an industry more than offsets the labor 
force decline associated with a ten-year 
phasing arrangement. If it did, there 
would be no reason for not reducing duties 
in the industry by the full 50 percent. If 
average annual growth rates for labor 
that prevailed from 1958-71 are repre- 
sentative of the next ten years, the growth 
factor eliminates unemployment problems 
caused by the tariff reductions in 34 of the 
54 import sensitive industries. The remain- 
ing 20 consist of such industries as lace 
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goods, tire cord fabric, cordage and twine, 
industrial leather, nonrubber footware, 
glass products, pottery products, lead and 
zinc, textile machinery, electronic tubes, 
and artificial flowers. 

Industries that benefit in employment 
terms by one-half or more percent include: 
paperboard mills, computing machines, 
electrical measuring instruments, semi- 
conductors, aircrafts and aircraft equip- 
ment, and scientific instruments. -~ 

The regional distribution is also of 
interest to trade negotiators, and there- 
fore a state by state employment impact 
of a 50 percent duty reduction has 
been estimated. The 50 percent multi- 
lateral tariff reduction brings about an 
employment decline in 34 of the 50 states. 
However, these losses are very small. For 
example, the states in which labor require- 
ments fall by more than 1000 man-years 
are Illinois, Massachusetts, Michigan, 
New York, and Pennsylvania. In relative 
terms, employment losses are the highest 
in four New England ‘states—Massachu- 
setts, Maine, New Hampshire, and Rhode 
Island, whereas the relative employment 
gains are the greatest in Kansas, Minne- 
sota, North Dakota, and South Dakota. 

All of the previously reported results 
are based upon a fixed exchange-rate 
model. However, it is possible to estimate 
the exchange-rate change required on the 
part of the United States to eliminate any 
deficit or surplus pressures on the trade 
balance as a result of tariff cuts. For 
elasticity Sets I-III, the required percent- 
age exchange-rate changes needed for a 50 
percent tariff cut on all industries are 
within a range of +.003 and ~.688. The 
extreme elasticity assumptions used in 
Sets IV and V yield +2.43 and —2.46, 
respectively. There are still, of course, 
labor demand effects even though there 
is no trade-balance impact. These changes 
are, however, small for all elasticity sets. 
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IV. Conclusions 


The main conclusion emerging from the 
study is that the United States can par- 
ticipate in a substantial tariff-cutting 
negotiation without causing significant 
adverse trade and employment effects in 
the country. Even without taking into 
account exchange-rate changes, any ad- 
verse trade and employment effects are 
small except under one extreme set of 
trade elasticities. When exchange rate 
variations are taken into account, net 
aggregate trade changes are eliminated 
and total employment shifts become mini- 
mal even under the most adverse elas- 
ticity assumptions. 

Not only are aggregate economic effects 
of a significant tariff-cutting exercise 
small, but the effects on individual indus- 
tries, on various occupational groups, and 
on employment in different states are 
minimal in most cases. For example, as 
previously noted, normal industry growth 
can handle any adverse employment im- 
pact, in all but 20 industries, if the reduc- 
tions are staged over a ten-year period. 
Employment changes both by skill group 
and by state are insignificant, especially if 
the cuts are staged over a ten-year period. 


MAY 1976 


REFERENCES 


G. Basevi, “The Restrictive Effect of the U.S. 
Tariff and Its Welfare Value,” Amer. Econ. 
Rev., Sept. 1968, 58, 840-52. 

M. Buckler and C. Almon, “Imports and 
Exports in an Input-Output Model,” Amer. 
Statist. Assn, Proc. 1972. 

S. P. Magee, “Prices, Incomes, and Foreign 
Trade,” Conference on Research in Inter- 
national Trade and Finance, Princeton 
Univ., Working pap. no. 19, Mar. 30-31, 
1973. 

, “A Theoretical and Empirical Exami- 
nation of Supply and Demand Relationships 
in U.S. International Trade,” Study for the 
Council of Economic Advisers, Oct. 1970. 

R. M. Stern, “Price Elasticities in Inter- 
national Trade: A Compilation and Anno- 
tated Bibliography of Recent Research,” 
prepared for the Office of the Special Trade 
Representative, Washington, mimeo, March 
1975. 

, “The U.S. Tariff and the Efficiency 
of the U.S. Economy,” Amer. Econ. Rev., 
June 1964, 54, 459-70. 

B. Vaccara and W. Salant, Import Liberali- 
zation and Employment, Washington 1960. 

A. A. Walters, “Production and Cost Func- 
tions: An Econometric Survey,” Economica, 
Jan.-Apr. 1963, 31, 1-66. 








American Multinationals and 


the US. Economy 


By Tuomas Horst* 


The impact of American multinational 
firms on the United States economy and 
its foreign relations is the subject of a 
study, American Multinationals and 
American Interests, which Fred Bergsten, 
Theodore Moran and I have recently 
completed for the Brookings Institution. 
If condensing two years of work by three 
authors into one book was difficult, sum- 
marizing my contribution here is all but 
impossible. But assuming that the effort 
would generate more interest than a care- 
ful dissection of the foreign tax credit, let 
me describe our more important findings 
in the areas of international trade, income 
taxes, and antitrust. 


J. Trade Issues 


The impact of American investments 
abroad on U.S. exports and imports is 
certainly a controversial issue. Whatever 
interest it may hold in its own right is 
overshadowed by its implications for the 
export of American jobs, the distribution 
of income between American labor and 
capital, and the balance of payments. In 
approaching this complex issue, we focused 
on the microeconomics of foreign trade 
and investment rather than on the general- 
equilibrium linkages. An American multi- 
national chooses—-explicitly or implicitly 
—whether to supply its foreign and 
domestic markets with goods manufac- 
tured at home or overseas. When a com- 
pany like International Business Machines 
(IBM) decides to manufacture its com- 
puters for its European customers in 
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Europe, it displaces its own exports of 
computers from the United States. While 
data on the exports, imports and foreign 
affiliate sales of individual American in- 
vestors are exceedingly hard to come by, 
industry statistics are comparatively easy 
to find and seemed altogether appropriate 
for demonstrating the substitution of sub- 
sidiary production for American exports. 
While this notion of direct substitution 
has obvious intuitive appeal and is implicit 
in the labor unions’ charges that American 
investors export their jobs, we had no 
success whatsoever in demonstrating sta- 
tistically that it was a major factor in 
shaping the flows of U.S. exports and 
imports. If one industry’s exports and 
foreign subsidiary sales are compared to 
another’s, one often finds that the industry 
which exports more also produces more 
overseas. This simple correlation does not 
imply, however, that exporting stimulates 
foreign production or vice versa. Often 
one industry is more technically sophis- 
ticated than the other, and its technical 
capability assists its exports and its for- 
eign production. What surprised us was 
that when we used common statistical 
procedures to correct for differences in 
technical sophistication and other spurious 
factors, we still could not demonstrate 
any clear or obvious tradeoif between 
exporting and foreign subsidiary produc- 
tion. There was no evidence that an 
increase in foreign subsidiary production 
was normally accompanied by a reduction 
in U.S. exports or, for that matter, an 
increase in U.S. imports. In fact, there 


- was some evidence that a modest amount 
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of foreign investment might be pre- 
requisite to exporting. But ignoring that 
and focusing on the industries with sub- 
stantial exports or overseas markets, we 
found no statistically significant relation- 
ship across industries between foreign 
investing and U.S. exports or imports. 

What conclusion should we draw from 
the absence of any such relationship? 
That our exports are never displaced or 
our imports never enhanced by foreign 
production? That tariffs, transport costs, 
international differences in labor costs 
and exchange rates have no impact on 
the location of a multinational’s produc- 
tion? Most certainly not. But our negative 
findings do suggest that the implications 
of subsidiary production for U.S. exports 
or imports have been overstated and/or 
that the ways in which foreign affiliate 
production may complement U.S. exports 
have been underestimated. Although econo- 
mists often ignore the sort of market 
imperfections on which the complemen- 
tarity may be based, the histories of 
multinational corporations or industries 
are more revealing. When American firms 
invest abroad, they not only produce goods 
which hypothetically might be- produced 
in the United States, but they also under- 
take a wide variety of nonmanufacturing 
activities to expand the foreign market for 
their products. Direct selling, advertising, 
wholesale and even retail distribution, 
adapting American products to local 
market conditions, follow-up maintenance 
and repair all play an indispensible role in 
broadening the market for the firm’s 
products. In labeling these activities 
“ancillary” when they are performed by 
an American manufacturer, it has been all 
too easy to ignore their significance. 

Our conclusions are simple. Published 
foreign investment statistics reflect a 
heterogeneous combination of manufactur- 
ing and nonmanufacturing activities, and 
while the foreign manufacturing may be 
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an alternative to American production, 
the nonmanufacturing activities tend to 
promote U.S. exports by expanding the 
market for U.S. goods. We would not risk 
belaboring this point were it not for the 
regretable tendency of such distinctions 
to be the first casualties of public policy 
debates over foreign investment. The 
Burke-Hartke Bill, which was supported 
by the AFL-CIO and finally rejected in 
1973 by the Congress after a long and 
bitter debate, proposed to repeal the 
foreign tax credit for all foreign invest- 
ment. By subjecting foreign investment 
income to double taxation, the labor 
unions hoped to slow down or reverse the 
export of jobs. We conclude that such a 
policy in failing to discriminate between 
one type of foreign investment and another 
could easily do more harm than good to 
the U.S. trade balance. The depreciation 
of the U.S. dollar did far more to reverse 
the export of jobs than the Burke-Hartke 
Bill ever could have. 


H. Tax Issues 


Under current United States tax policy, 
foreign investment income is subject to 
the corporate income tax, but not until 
that income is formally paid as a 
dividend to the American investor, and 
then a tax credit is given for foreign 
income taxes. Even if this policy has 
had an ambiguous impact on U.S. 
exports and imports, it has had two 
unfortunate side effects. It has allowed 
foreign governments to collect the lion’s 
share of taxes on foreign investment 
income, a phenomenon which is highly 
significant in any reckoning of the national 
gains from international investment. 
Secondly, it has encouraged American 
investors to undercharge their foreign 
affiliates for intra-company exports and 
for mutually beneficial research and de- 
velopment programs and other joint ex- 
penses, In the end the United States has 
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TABLE 1—ESTIMATED IMPACT OF ELIMINATING DEFERRAL 
TOR MANUFACTURING Firms, 1974 





(Millions of dollars) 

impact Assum- 

ing No Change 

in Intra-Firm 

Financial Estimated Percentage 

Variable Affected Practices 1974 Value Change 
Total Domestic Assets 2,436 338 , 400 7% 
Total Foreign Assets —3,216 140,400 —2.2% 
Intra-firm Financial Transfer —11,046 28,080 —39.3% 
Consolidated After-Tax Earnings —755 43,123 —1.8% 
U.S. Income Taxes* 1,233 28,815 4.2% 
Foreign Income & Withholding Taxes —433 9,569 —4.5% 


2 U.S. income taxes include taxes paid on parents’ domestic income. 


little or no share in the taxes paid on the 
income generated by American invest- 
ments abroad and may even lose some tax 
revenues on domestic income to overseas 
governments. E 

As an aid in evaluating various tax 
reforms, we have constructed a micro- 
economic model of a multinational firm 
and used various estimates of the model’s 
parameters to simulate the multinational’s 
response to possible changes in United 
States tax policy. In Table 1 we show our 
estimates of the impact of eliminating 
deferral for manufacturing investors in 
1974. Without the deferral of foreign 
investment income, we estimate that the 
total assets of foreign manufacturing affil- 
iates would be reduced by $3.2 billion, 
which is 2.3 percent of their estimated 
total value. The total domestic assets of 
the multinationals might rise by $2.4 
billion, which is only 0.7 percent of these 
firms’ domestic assets. That domestic 
investment rises by less than foreign 
investment falls reflects the loss of invest- 
able funds through higher tax payments 
to the U.S. Treasury. The primary reason 
why eliminating deferral has so small an 
impact on foreign and domestic invest- 
ment is that foreign governments collect 
income and withholding taxes amounting 
to 45 percent of foreign investment 


income. If deferral were repealed, the 
total taxes imposed on foreign investment 
income would not exceed 48 percent, the 
statutory U.S. tax rate. If repealing defer- 
ral adds only 3 percent to the total taxes 
on foreign investment income, the impact 
on the location of investment is apt to 
be small. 

But this is not to say that the United 
States has little to gain by eliminating 
deferral. Far from it. We estimate that 
the total taxes paid by American investors 
to the U.S. Treasury (including taxes on 
domestic income) would rise by $1.2 
billion, a 4.2 percent increase in those 
taxes. Eliminating deferral has a compara- 
tively larger impact on U.S. taxable 


Income and tax payments than on domestic 


investment (a 4.2 percent gain versus a 
0.7 percent gain). This striking difference 
reflects. our presumption that the elimina- 
tion of deferral would encourage American 
investors to finance more of their overseas 
investment with locally borrowed funds 
than they now do. If the subsidiaries bor- 
row in local capital markets, the interest 
is deductible from their taxable income 
and not from their American parents’ do- 
mestic income. The gains from encourag- 
ing American investors to refinance their 
foreign operations constitute a major 
incentive to repeal deferral. 
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The tax gains of this particular reform 
do not end here. Deferral encourages 
firms to undercharge their foreign affiliates 
for research and development programs 
undertaken in the United States. Although 
American investors often spend as much 
as 5 percent of their domestic sales 
receipts on research and development 
programs, only a small portion of the 
total cost is charged back to the foreign 
affiliates. In 1973, for example, total 
royalties, management fees, rentals and all 
other such charges amounted to only 1.1 
percent of manufacturing affiliates’ sales. 
If repealing deferral encouraged firms to 
raise these charges by another 1.1 percent, 
the tax gain for the United States in 1974 
would have been almost $1 billion—a gain 
over and above that shown in Table 1. 

So while we favor the repeal of deferral, 
we believe that the primary benefits are 
quite different from those stressed by 
earlier writers. The principal gain derives 
from the tax benefits of encouraging 
American investors to alter the capital 
structure of their overseas affiliates and 
to increase the portion of taxable income 
allocated to the U.S. parent. The more 
familiar gains—the more efficient pattern 
of international investment and the ad- 
ditional U.S. taxes collected on sub- 
sidiaries retained earnings—may pale by 
comparison. 


IU. Antitrust Issues 


As Stephen Hymer, Raymond Vernon, 
Richard Caves, and several other authors 
have noted, American multinationals are 
anything but the atomistic competitors 
envisaged by classical economic analysts. 
Multinational firms tend, if anything, to 
be the largest firms in their industries, 
and those industries are distinguished by 
high advertising, high research and devel- 
opment spending, substantial economies 
of scale and other wellsprings of monopoly 
power. The primary connection between 
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multinationalization and monopolization 
is simple: the technological and marketing 
advantages which allow a few firms to 
dominate the market also serve as a 
springboard for entering foreign markets. 

Our interest was not in reconfirming 
this primary linkage between foreign 
investment and market power, but in 
determining whether foreign investment 
reinforces or entrenches the multinationals’ 
market position in the United States. Our 
suspicions were aroused not by the oppor- 
tunities a multinational may have to use 
its foreign earnings to finance predatory 
attacks on its domestic competitors (as 
Richard J. Barnet and Ronald E. Miiller 
argued in Global Reach), but by the pos- 
sibility that the underlying sources of 
market power—patents, brand differen- 
tiation, vertical integration—would be 
augmented by foreign investment. 

A prima facie case for this hypothesis 
is easy enough to make—the multi- 
national companies themselves often claim 
that only through their large, global 
operations can they afford the substantial 
research and development programs they 
undertake. The fruits of their research 
efforts help them fend off foreign compe- 
tition when they enter foreign markets 
while enhancing their premier positions in 
the United States. 

Whether the contribution of foreign 
investment to domestic market power is 
large or small is a much harder question 
to answer. We have examined Internal 
Revenue Service statistics on the domestic 
rates of return for firms of different sizes 
and in different industries. Industrial 
organization analysts reason that firms 
will be able to earn consistently higher 
profits than average only if they are pro- 
tected in one way or another from new 
competition. A summary of our findings 
appears in Table 2 where we have cross- 
tabulated firms’ domestic returns on cap- 
ital according to whether they were 
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“multinational” or “domestic,’ whether 
they spent heavily on advertising or not, 
whether they employed many scientists 
and engineers or not, and whether they 
were large or small. Comparisons are made 
for 1966, a good year, and 1970, a bad 
one. By reading up and down the columns, 
one can see that firms spending heavily 


TABLE 2—Cross TABULATIONS OF DOMESTIC RETURNS 
AS A PERCENT OF Parents’ TOTAL ASSETS, 
1966 anp 1970 











Multinational Domestic 
Groups Groups 
1966 
High Advertising 17.0% 13.8% 
Low Advertising 13.0% 11.4% 
1970 
High Advertising 14.3% 10.8% 
Low Advertising 8.1% 6.6% 
1966 
High Technology 16.7% 13.2% 
Low Technology 12.6% 11.5% 
1970 
High Technology 11.0% 5.7% 
Low Technology 8.7% 7.1% 
1966 i 
Large Firms 14.9% 11.6% 
Small Firms 13.8% 11.7% 
1970 
Large Firms 9.7% 6.2% 
Small Firms 9.6% 7.3% 





Note: Domestic Net Returns equal net income before 
taxes plus interest paid on debt less foreign dividends 
and tax credits. Multinationals were those industry- 
size-class groups whose foreign dividends and tax credits 
exceeded 1 percent of parents’ assets; high advertisers 
were those groups spending amounts more than 5 per- 

. cent of parents’ assets on advertising; high technology 
industries were those whose 1970 employment of scien- 
tists and engineers exceeded 5 percent of their total em- 
ployment; large firms had more than $250 million in 
total assets. The “groups” of American corporations 
consisted of all firms of a given size class (e.g., $50- $100 
million in total assets) in one of seventy-five “minor” 
industries (e.g., meatpacking). The source of these 
statistics is the Internal Revenue Service, Sourcebook of 
Statistics of Income, Corporations, 1966 and 1970, ob- 
tained from the National Archives in machine-readable 
form. 


on advertising consistently showed higher 
rates of return than firms which advertise 
less. The advantages of technological 
effort are less striking, but apparent 
nonetheless. Large firms do not, how- 


INTERNATIONAL INTERDEPENDENCE 153 


ever, consistently earn more than small 
firms do. 

The more interesting relationship, so 
far as we are concerned is apparent in 
reading across the rows. Now we are com- 
paring firms spending comparable amounts 
on advertising, employing comparable 
numbers of scientists and engineers, or of 
comparable size to determine whether 
those with foreign operations earn higher 
returns on their domestic investments 
than those without overseas investments. 
What is striking about these horizontal 
comparisons is that for high advertisers 
and low, large and small employers of 
scientists and engineers, and large firms 
and small, the multinational groups earned 
significantly higher domestic returns than 
domestic groups in 1966 and 1970. (The 
relationship also held for each of the seven 
years 1965-71.) The possibility that for- 
eign investment significantly increases 
the domestic monopoly power of multi- 
national firms clearly should not be 
dismissed out of hand. 

Unfortunately, this sort of monopoly 
power hits American antitrust policy right 
where it is weakest. Antitrust policy has 
had its greatest successes in undoing 
price-fixing and market-sharing arrange- 
ments among would-be cartels and in pre- 
venting horizontal and vertical mergers 
among large firms. Its greatest failures 
have come in attacking market power 
inherent in economies of scale, techno- 
logical knowhow and other basic elements 
of industry structure. These failures may 


` be due in part to a lack of legal resources 


or political support for antitrust prasecu- 
tion of large firms, but are also a reflection 
of a troublesome tradeoff between compe- 
tition and economic efficiency. Even if the 
Justice Department or the Federal Trade 
Commission can prove that a techno- 
logically advanced firm has illegally 
monopolized a market, judges are often 
reluctant to split the company into several 
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smaller, independent competitors for fear 
of sacrificing substantial economies of 
scale the firm achieves in production or in 
developing new technology. Foreign in- 
vestment tends to reinforce domestic 
market power in those very cases where 
antitrust authorities are least willing 
and able to act. 

Every cloud has its silver lining, and 
this one is no exception. In trying to find 
an effective remedy for this type of 
monopoly power, antitrust authorities 
often look for natural ways to split 
dominant firms into self-sufficient entities, 
just as a jeweler looks for a natural way 
to split a diamond. In this search we 


would hope that antitrust authorities ` 


would not overlook the obvious oppor- 
tunities to split the large and miore suffi- 
cient ‘foreign subsidiaries from their 
American parents. Although these sub- 
sidiaries are not current participants in 
U.S. product markets, they are often 
credible entrants. Is JBM Europe not a 
credible contender in the U.S. computer 
industry? Is General Motors, Canada not 
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a potential entrant in the United States 
auto industry? In fairness to the American 
parent, we presume that it would. be 
allowed to compete with its erstwhile 
affiliates in overseas markets, just as they 
would compete with their erstwhile par- 
ents in the domestic U.S. markets. In 
ordering the cross-licensing of critical 


‘patents and otherwise fashioning an effec- 


tive remedy, the objective should always 
be to promote competition, not to emas- 
culate one national firm or the other. 
Multinationals may thus derive competi- 
tive advantages over their domestic 
competition from their foreign operations, 
but those foreign operations may be a solu- 
tion to, and not just a cause of, the 
problem of market power. 
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Increasing International Economic 
Interdependence: the Implications 
for Research 


By C. FRED BERGSTEN AND WILLIAM R. CLINE* 


Increasing economic interdependence 
can perhaps best be defined as a growing 
impact of external events on national 
economies. One of its major implications 
for research is that all national economic 
models must be opened to encompass 
meaningfully the foreign sector. 

Economists in most countries have 
opened their models long ago, but most 
American economists have not. Yet the 
share of exports in the U.S. economy has 
doubled in the last fifteen years, and the 
share of imports has doubled in just seven 
years. These U.S. ratios (about 7 percent, 
and still rising rapidly) are now only 
slightly below the same ratios in Japan 
and the European Common Market as a 
group (about 9 percent, and fairly stable). 

In addition, about one-third of the 
profits of U.S. corporations now derive 
from overseas activities, primarily their 
foreign direct investments. If these profits 
are taken into account along with trade, 
the U.S. economy has probably become 
more open than Japan or Western Europe 
(as a unit) in quantitative terms. Even 
the absolute numbers are impressive: the 
U.S. trade balance, excluding the effects 
of the rise in oil prices, strengthened by 
at least $35 billion from 1972 through 
1975—without which our gross national 
product would have been over two per- 
centage points lower. 

This openness has become critically 
important for U.S. economic policy. The 
overvaluation of the dollar was adding 
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almost one full percentage point to the 
U.S. unemployment rate in 1971. External 
factors accounted for one-quarter to one- 
half of the rise in the rate of inflation 
from 1972 through 1974 (Richard Berner, 
Peter Clark, J. Enzler and Barbara 
Lowrey}. The United States can no 
longer export its internal inflation through 
the operation of a dollar-based system of 
fixed exchange rates as it did to a signifi- 
cant degree in the late 1960’s (Bergsten 
1976). 

Oil and food are only the most obvious 
examples of external shocks to particular 
U.S. economic sectors. About 20 percent 
of U.S. industrial production and over 
one-third of U.S. farm output are exported. 
The United States already imports more 
than 50 percent of its needs of nine of 
the thirteen key industrial raw materials. 
Closed models can no longer accurately 
depict or forecast the U.S. economy at 
either the macroeconomic or sectoral levels. 


I. The Effects of Foreign Economic 
Policy Instruments 


This increasing openness of national 
economies has increased the importance of 
the instruments of foreign economic 
policy, as countries seek both to fend off 
negative effects of outside events and to 
harness such events to their positive objec- 
tives. New research is needed on a variety 
of aspects of these instruments. 

Countries have traditionally sought to 
export unemployment to their neighbors 
through exchange-rate depreciations, ex- 
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port subsidies and import controls. But in 
1973-74, as inflation superseded un- 
employment as the primary internal 
problem in most countries, there were 
widespread efforts to export inflation 
through opposite types of external eco- 
nomic policy—exchange-rate appreci- 
ations, export controls, and unilateral 
import liberalization. For example, sev- 
eral countries (including Austria, Ger- 
many and Norway) revalued their 
exchange rates though they were not 
running payments surpluses and Japan 
spent at least $5 billion to keep the yen 
. from depreciating, just a few years after 
many of the same countries had bitterly 
resisted massive international pressure 
for similar steps when they were running 
huge surpluses. Numerous countries (in- 
cluding some of the most protectionist 
such as Australia, Canada and Japan) cut 
their tariffs across the board, and many 
others (including the United States on 
such politically sensitive items as sugar 
and meat) eliminated import quotas. Both 
industrialized and developing countries 
invoked export controls across a wide 
range of primary and manufactured prod- 
ucts (Bergsten 1974). 

If inflation once more becomes the chief 
internal concern of most countries, these 
efforts to use external policy to export it 
may again become major sources of inter- 
national conflict. Alternatively, in a world 
of continued stagflation, we could expect 
national efforts to export simultaneously 
both inflation and unemployment (in dif- 
ferent sectors, as with the recent U.S. 
controls on food exports and steel 
imports). 

These developments raise major issues 
for economic analysis. One is the need for 
empirical evidence on the external corol- 
lary of the Phillips curve: How much 
inflation (unemployment) must be ac- 
cepted as the price for reducing unemploy- 
ment (inflation) through a devaluation 
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(appreciation) of the exchange rate or 
imposition (liberalization) of import 
controls? Protectionist pressures have 
been restrained throughout the recent 
recession largely by fears of their simul- 
taneous inflationary consequences, but 
economists have done little to define the 
issue rigorously and hence lay a founda- 
tion for sensible policy choices. 

Tests are also needed of the effective- 
ness of these policy instruments in meet- 
ing their proclaimed objectives. For 
example, export controls reduce internal 


_ inflation by increasing domestic supply of 


the controlled product. But they may add 
to inflation in the short run by weakening 
the exchange rate. They may also be infla- 
tionary in the long run by dampening the 
elasticity of domestic supply; on the 
other hand, they may trigger increased 
supply in other areas as consuming coun- 
tries seek to diversify their sources. They 
may encourage the adoption of export 
controls by other countries. Policy makers 
have little intellectual basis for address- 
ing such issues, which are now arising 
with great frequency due to the accelera- 
tion of internal economic interdependence. 


Il. Flexible Exchange Rates 


International monetary arrangements 
stand at the center of the increasingly 
interdependent world economy, and have 
undergone dramatic structural change in 
recent years. The present international 
monetary system is extremely hetero- 
geneous. Most countries retain fixed 
exchange rates. But the minority of 
countries whose exchange rates are float- 
ing account for over seventy percent of 
world trade. Data will be emerging over 
the next few years which will make pos- 
sible analyses of several key issues regard- 
ing the effects and desirability of alterna- 
tive monetary regimes, and a comparison 
with earlier periods in which fixity or 
flexibility dominated. 
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A major issue is the effectiveness of 
more flexible exchange rates in achieving 
balance-of-payments adjustment. The ef- 
fects seem clearly positive for the United 
States and Japan, but less so for Germany 
and Britain. Country studies rank high on 
the research agenda. 

So do studies of the systemic impact of 
more flexible rates. Some observers claim 
that exchange-rate changes can only raise 
world prices and do nothing to eliminate 
payments disequilibria. Others view flexi- 
bility as a major deterrent to world infla- 
tion, either because it “bottles up” 
inflation in individual countries or because 
depreciations trigger tougher stabilization 
policies than do losses of reserves—the 
analogue under fixed exchange rates. 
Answers to this issue must also encompass 
the impact, if any, of greater flexibility 
on levels of world trade and investment 
and on the demand for international 
liquidity. 

Studies are also needed of the micro- 
economic effects of more flexible exchange 
rates. How do they affect foreign direct 
investment and multinational enterprises; 
is it a coincidence that Europe feared Le 
Défi Americain only when the dollar 
became seriously overvalued, and that 
ratios of foreign direct investment to trade 
are extremely high for countries whose 
exchange rates have historically been 
overvalued (United States, Britain) and 
low for countries whose exchange rates 
have been undervalued (Germany, Japan) 
(Bergsten, Thomas Horst and Theodore 
Moran)? Conversely, how do multi- 
national enterprises affect the functioning 
of flexible exchange rates; Raymond 
Vernon agrees with Richard J. Barnet 
and Ronald E. Müller that they may 
render them largely impotent. Another 
microeconomic question is what exchange 
rate(s) should be used to test the existence 
of dumping, or government export sub- 
sidies which trigger countervailing duties; 
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this issue is of enormous practical signifi- 
cance since billions of dollars of U.S. 
imports are currently under investigation 
on one or another of these counts. 

A final question on floating rates is 
whether they have provided more or less 
stability than fixed rates. Using quarterly 
spot rates to compare the fixed rate period 
1959—1—-1973~-1 with the floating rate 
period 1973-2—-1975~-1, Cline (1976) has 
found a smaller coefficient of variation 
during the floating rate period for the 
dollar rate of the deutschemark, the 
pound, and the yen, although not for the 
French franc. Experience is too limited 
to provide a definitive comparison, but 
the evidence to date suggesting greater 
stability under a flexible regime is impres- 
sive in view of the special pressures on the 
international monetary system during this 
period and in light of the common im- 
pression that floating rates have gyrated 
wildly. Further empirical tests should 
include examination of the appropriate 
specifications including periodicity, the 
measure of fluctuation, and the use of 
individual cross rates or variously 
weighted “effective” exchange rates. 


Ill. Welfare Effects of Trade 
Liberalization 


One key measure of increasing inter- 
national economic interdependence is the 
widespread increase in trade-to-GNP 
ratios (P. J. Katzenstein). Yet theoretical, 
and especially empirical, understanding of 
international trade flows remains inade- 
quate for answering several central policy 
questions. These issues have become 
particularly important in light of two 
contrary developments: the resurrection 
of protectionist pressures in a number of 
countries, and the commencement of the 
“Tokyo Round” of multilateral trade 
negotiations (MTN) whose aim is the 
broadest and deepest trade liberalization 
in history. Do increased trade flows pro- 
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vide significant welfare gains? Would new 
trade barriers be very costly? 

The traditional measurement of wel- 
fare gains from tariff liberalization con- 
siders the resulting gain in consumer 
surplus, net of transfers away from the 
producers’ surplus and government rev- 
enue (but adding new government revenue 
on extra imports if some tariff remains). 
This measure inevitably yields small 
magnitudes; it is a fraction of the in- 
crease in imports, which itself is a 
fraction of the base level of trade, which 
in turn is a fraction of GNP. While the 
removal of very high tariffs generates 
substantial benefits because the welfare 
effect rises with the square of the tariff, 
the tariff structure in industrial countries 
today is generally low. Indeed, preliminary 
estimates for a 60 percent cut in all tariffs 
for the eighteen major industrial countries 
indicate a global welfare gain of only $1 
billion in 1971 dollars, including the wel- 
fare gains from substitution among sup- 
pliers as the tariff wall declines around 
countries inside the European Common 
Market and the European Free Trade 
Association (Cline, N. Kawanabe, T. O. 
M. Kronsj6 and T. Williams). 

The conventional way to derive more 
impressive results is to appeal to other 
much more important, usually dynamic, 
gains. These gains have generally not been 
quantified, however, and qualitative state- 
ments about them are usually unpersua- 
sive to those opposed to liberalization. 
Thus, for policy as well as scientific rea- 
sons, a high priority should be assigned 
to the development of methodologies for 
quantifying these gains. 
~ The exploitation of economies of scale 
should be relatively easy to incorporate, 
since production function estimates of 
returns to scale by sector can be combined 
with predictions of changes in sectoral 
output levels expected from liberalization. 
Tests are also needed of the proposition 
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that dynamic gains are derived from 
increasing efficiency over time in those 
sectors exposed to freer imports. This 
could be done by using sources of growth 
analysis, relating the sectoral residual of 
technological change to the level of, or 
change in, protection by sector. 

Another approach is indicated by the 
literature on X-efficiency (Harvey Lei- 
benstein). It suggests that, as tariffs fall, 
inefficiency will be squeezed out of 
domestic production because entrepre- 
neurs will react to increased pressure 
from imports by cutting costs. This ad- 
justment might occur even with a com- 
petitive domestic market structure; for 
example, atomistic producers who for- 
merly refused to adopt a technology with 
high risk but low cost would be forced 
to do so. The X-efficiency approach is sub- 
ject to measurement (Joel Bergsman), 
but only under quite arbitrary: assump- 
tions. In addition, it cannot convincingly 
explain why the increases in efficiency do 
not occur even without liberalization as 
the result of profit maximization by 
domestic firms, at least in the competitive 
case. More generally, the method seems 
likely to lead to an overstatement of pros- 
pective gains from liberalization because 
in actuality there may be no further room 
for cost reduction by domestic firms as 
tariffs fall. Hence it may be less promising 
than alternative approaches. 

A separaie but related nontraditional 
welfare effect is that from increased com- 
petition as domestic oligopoly power is 
reduced by trade liberalization. However, 
despite the literature on monopolistic 
competition and the special literature on 
its response to imports. (Richard E. 
Caves), there exists no specific methodol- 
ogy for quantiiying it. There is no method 
which specifies the correspondence be- 
tween a percentage reduction of tariffs 
and the resulting reduction in the degree 
of concentration (as measured, for 


VOL, 66 NO. 2 


example, by the Herfindahl index), nor 
any corresponding method for translating 
these reductions in concentration measures 
into welfare gains. 

Finally, the antinflationary role played 
by liberalization through all of these 
effects permits more expansionary domes- 
tic policies, and thus creates potential 
welfare gains through a macro output 
effect as well as a micro efficiency effect. 
And analysis is needed of the (largely 
political) assertion that trade policy itself 
is unstable, so that the gains from liberali- 
zation thus include avoiding the costs of 
increased trade barriers. 


IV. Trade and Payments Balances 


Another area requiring research is the 
welfare effect of trade balance changes 
under alternative payments situations. At 
the policy level, standard trade theory is 
perceived to have postulated, since Adam 
Smith and David Ricardo, that any con- 
cern about changes in the trade balance is 
mercantilistic nonsense. Not surprisingly, 
policy makers reject this absolutist posi- 
tion and pursue their own ad hoc assess- 
ments of the issue. 

Yet the body of trade theory, albeit at 
a somewhat abstract level, does point to 
welfare loss from a trade balance deteri- 
oration (which can be either exogenous 
or induced by policy) under a situation 
of payments deficit. If domestic restraint 
is employed to offset such a decline, there 
can be a sacrifice of potential output 
(James Meade, pp. 171-77). If the ex- 
change rate is depreciated, there will 
normally be a deterioration in the terms 
of trade and therefore a welfare loss 
attributable to a higher real price paid 
for imports. (This second conclusion, a 
standard assumption of earlier trade 
theory, holds even taking account of non- 
traded goods (Meade, pp. 235-47) so 
long as supply elasticities of exports and 
imports remain reasonably high. In more 
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recent formulations the conclusion de- 
pends on home and rest-of-world import 
propensities, in analysis of the transfer 
problem, but again the “convention” is 
that a transfer—and therefore depreci- 
ation—worsens the terms of trade (Harry 
G. Johnson, p. 514). Under a situation of 
payments surplus, on the other hand, a 
trade balance decrease can mean a welfare 
gain by providing more goods and damp- 
ening domestic inflation. 

What is needed is theoretical and par- 
ticularly empirical work to translate these 
effects into quantitative measures specify- 
ing the welfare change per unit of trade 
balance change under alternative condi- 
tions. In the absence of such guidelines, 
policy makers facing balance oi payments 
constraints tend to seek trade balance 
improvements through the use of policy 
instruments with frequently high costs— 
export credit subsidization, tax incentives 
for exports, high preference margins for 
government procurement from domestic 
suppliers, efforts to achieve trade balance 
gains in “reciprocal” trade negotiations, 
and so forth. The incorporation of explicit 
measurement of any benefits to be gained 
from such instruments most probably 
would have the effect of tempering the 
excesses of these policies. 

Although the move to flexible exchange 
rates may reduce the urgency of develop- 
ing such guidelines, they nonetheless 
remain important. Intervention in the 
exchange markets persists. And, even with 
freely floating rates, policy makers should 
be aware of the welfare effects of specific 
policy changes via their influence on the 
exchange rate. 

One method of specifying a measure 
for these welfare effects is to estimate a 
shadow, or accounting, price for foreign 
exchange. Given this price, a given change 
in trade balance will generate a welfare 
effect equal to the magnitude of the 
change, multiplied by the ratio of the 
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shadow rate to the market rate, less unity. 
For countries in chronic payments deficit, 
the shadow rate would be above the 
market rate; for those in surplus, below 
it. The tradition of purchasing power 
parity analysis is insufficient for identify- 
ing the shadow price, since only by chance 
will the value of the relaxation of a foreign 
. exchange constraint today be equal to the 
premium over the market rate implied 
by a historical tracing of purchasing 
power parity movements. 

For developing countries, there is a 
substantial literature on estimation of the 
shadow price (E. Bacha and Lance 
Taylor). In these countries, where the 
balance of payments constraint is the 
most severe, shadow pricing of foreign 
exchange can reverse some standard con- 
clusions of trade theory. For example, 
since the formation of a customs union im- 
proves the members’ joint trade balance by 
the amount of trade diversion, the nor- 
mally negative effect of trade diversion 
can generate positive welfare gains—if the 
scarcity premium for foreign exchange 
exceeds the excess cost for purchase of 
partners’ goods rather than outside supply 
(Cline 1975). (Moreover, since in practice 
the alternative to integration will be the 
maintenance of tariffs against partners as 
well as the rest of the world, this payments 
improvement will constitute a second-best 
gain even though elimination of tariffs 
and their replacement by subsidy incen- 
tives might be preferable from an 
efficiency standpoint.) 


V. Other Issues 


The increases in economic interdepen- 
dence raise a host of other issues for 
research, many of which have been out- 
lined elsewhere (Bergsten 1973, Peter B. 
Kenen). One central issue related to wel- 
fare gains from trade is the optimal degree 
of openness of a national economy after 
taking into account the risks involved in 
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international interdependence. The case 
for European and Japanese protection and 
stimulation of their domestic agriculture 
seems much sounder after their several 
recent experiences with U.S. controls, and 
threats of controls, on exports of grain and 
soybeans. The case for a laissez-faire U.S. 
policy toward energy imports appears weak 
after the actions of the Organization of 
Petroleum Exporting Countries (OPEC). 
Major savings might be available if there 
were a body of theoretical analysis on the 
optimal degree of intervention. 

Research is needed on several aspects 
of the calls for a new international eco- 
nomic order. One issue is the premise that 
the increase in the oil price benefited the 
world’s underprivileged, which is an 
important basis for the alliance between 
OPEC and the rest of the developing 
countries. It seems just as likely that the 
rise had a highly regressive distributional 
effect, after accounting for the adverse 
effects on nonoil less developed countries 
(LDCs) and the poor in industrial 
countries, and the concentration of oil 
wealth inside OPEC countries. The various 
schemes of commodity price indexation 
require analysis to determine the effects 
on supply and demand, income distribu- 
tion and worldwide inflation (as indexed 
LDC commodities entered input-output 
relationships in industrial countries, per- 
haps with profit margins added at each 
stage of the transaction). The theory of 
nonrenewable resource pricing should 
also be integrated into the analysis of 
commodity price arrangements. 

One proposal in the schemes for a new 
order, the link between creation of inter- 
national reserves and foreign aid, would 
have to be reformulated to focus on the 
poorest countries in order to be an equit- 
able aid instrument. In any event, the’ 
mechanism is unlikely to generate much 
aid since SDRs are unlikely to be created 
in the next few years (Cline 1976). 
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The development of theoretical tools 
for identifying sectors with future com- 
parative advantage is also important in 
assessing a new economic order, with its 
tenet of a rising industrial role for LDCs 
in the world division of labor. The impor- 
tance of the issue is highlighted by the 
possibility of reductions in the industrial 
countries’ tariff escalation, through the 
MTN. The methodology could also be 
applied in industrial countries applying 
selective industrial aids including the 
United Kingdom. 
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Discussion 


Harry G. Jounson, University of Chicago: 
.Baldwin’s paper is an admirably careful ex- 
ample of professional empirical study of the 
effects of tariff elimination. The only ques- 
tion it raises is that, whereas theory stresses 
the “small triangle” welfare gains from tariff 
reduction, the implied welfare cost in Baldwin’s 
study is the loss of jobs in the affected indus- 
tries. If this is the relevant measurement, 
theory needs reshaping. Apart from that, in 
order to determine whether costs or gains are 
“large” or “small,” we need a standard of 
comparison. It seems to me that a change 
requiring an exchange rate change of +14 
percent, or the loss of something over a thou- 
sand jobs in only a few states over a ten-year 
period, is scarcely worth worrying about. 

Horst’s paper is equally professional. My 
comments are only that in a time of inflation 
tax deferral involves considerable real savings 
to the taxpayer allowed to defer; and that I 
am unhappy with the work on international 
companies and “domestic monopoly profit.” 
It seems to me that both measured monopoly 
profit and competitiveness in production 
abroad are the results of some kind of tech- 
nological advantage in the broad sense; and 
that describing the phenomena of the complex 
economics of technology as a public good 
produced by private investment in terms of 
“barriers to entry” is not helpful . to 
understanding. 

Bergsten and Cline promise a research 
agenda; but what they actually offer is a 
shopping list prepared by a would-be master 
chef who is so accustomed to eating in first- 
class French restaurants that he does not know 
that established firms like General Mills, H. J. 
Heinz, Pepperidge Farms, and Birdseye exist 
to make it unnecessary for the home cook to 
grind his own corn, bake his own bread, and 
wash his own potatoes. Their list shows 
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remarkable ignorance of both theory and 
empirical work in the international economic 


To illustrate, they ask for work on the 
external corollary of the Phillips curve. Many 
economists, basing themselves on “rational 
expectations,” doubt whether the Phillips 
curve exists domestically; work has been done 
on the same basis for international inflation; 
and the phenomenon of devaluation-induced 
domestic inflation is part of the “monetary 
approach” contention that devaluation does 
nothing for the balance of payments in the 
long run. Dynamic gains from tariff reduc- 
tion have been dealt with extensively in W. 
M. Corden’s Trade and Welfare; the same 
source deals extensively with the allegedly 
unexplored problem of oligopoly power. Trade 
liberalization can only be a one-shot palliative 
of domestic inflation. If policy makers think 
that the balance of payments can be improved 
by trade restriction, especially under floating 
rates, they are repeating a fallacy exploded 
by Hume two centuries ago and should so be 
told. The terms-of-trade effect of devaluation, 
alleged to be ignored by conventional theory, 
is well known to be capable of going in either 
direction. A quarter of'a century ago Sidney 
Alexander showed that if a terms-of-trade effect 
exists, it should be exploited to the optimum 
restriction point and devaluation used there- 
after; earlier, Meade and others pointed to 
the correct policy of free trade plus inter- 
national transfers. Finally, it is odd indeed 
to find U.S. government subsidized sales of 
wheat to Russia, and the actions of OPEC, as 
proof that the free market cannot be trusted. 
In short, the state of trade theory is quite 
adequate to the task the authors want to 
assign it, even though the relevant theory is 
not known in Washington. 


THE INTERNATIONAL MONETARY MECHANISM: 
RECENT PROBLEMS AND EVIDENCE 


The Empirical Evidence on the Monetary 
_ Approach to the Balance of Payments 
and Exchange Rates 


By STEPHEN P. MAcEE* 


This paper is a critical review of the em- 
pirical evidence on the operation of the 
international monetary mechanism under 

. both fixed and floating exchange rates. I 
limit the discussion to recent studies on 
the monetary approach to balance of pay- 
ments (BOP) and foreign exchange rate 
(FX rate) determination for individual 
countries. 

The “monetary approach” contrasts 
with the “component accounts” approach 
to the BOP (see, e.g., Martin Prachowny) ; 
according to the latter, the BOP is deter- 
mined by combining behavioral equations 
for all of the components of the BOP with 
the BOP accounts identity. The two ap- 
proaches can be reconciled in a general 
equilibrium framework with goods, assets 
and money. But reduced-form estimates of 
equilibrium in any one of the three mar- 
kets should include the exogenous deter- 
minants of equilibrium in the other two 
markets. On this score, some of the mone- 
tarists err, just as some trade flow and 
capital flow empiricists, in estimating only 
a single structural equation rather than a 
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Frenkel, Harry Johnson, Richard Karplus, Arthur 
Laffer, Aris Protopapadakis and Myles Wallace for 
useful discussions. They are absolved from any respon- 
sibility for the views expressed and for errors. 
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reduced-form equation. 

This error notwithstanding, research ef- 
ficiency dictates that if we want a simple . 
(Occam’s razor) explanation of the BOP 
and FX rates, then we should examine in- 
ternational money markets directly rather 
than the international markets for eggs, 
potatoes and AAA bonds. Critics counter 
that the monetarists actually apply Oc- 
cams scimitar to the research victim and 
that while they succeed in getting down to 
bare bones, the skeletal remains sustain 
insufficient life to be worthy of continued 
scientific interest. This critique misses the 
point that the monetary approach is a 
macro theory and that simplicity is an im- 
portant criterion for any theory which 
must be understood and used by policy 
makers. 

A second virtue of the monetary ap- 
proach is that it avoids the error easily 
made by component analysts of identify- 
ing movements in the BOP components 
with identical movements in the BOP. For 
example, increases in home income and. 
prices reduce trade balances and decreases 
in interest rates cause capital account de- 
terioration. However, all three of these 
phenomena lead to increases in the demand 
for money, and hence improvements in the 
BOP (or appreciation of the FX rate) ac- 
cording to the monetarists. We turn to the 
empirical evidence on these monetary pre- 
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dictions. Section I examines the BOP un- 
der fixed rates and Section IT examines FX 
rate determination under floating rates, 
both via the monetary approach. 


I. The Monetary Approach to the 
Balance of Payments 


The recent contributors to the monetary 
approach to the BOP include, inter alia, 
Robert Mundell (1968, 1971), Harry John- 
son (1972), Arthur Laffer (1969), Ryutaro 
Komiya, Rudiger Dornbusch (1971) and 
Jacob Frenkel (1971). In the simplest em- 
pirical formulation of the theory, the de- 
mand for nominal money balances is de- 
termined by the price level, real income 
and the interest rate while the supply of 
money equals the money multiplier times 
the supply of high powered money (re- 
serves plus domestic credit). When the 
domestic supply and demand for money 
are equated and international reserves are 
separated from high powered money, the 
monetary equation can be written as 


(1) r = ao + aA log y + acd log P 
+ aA log i + a,A log h 
+ asA logd+e 











AR 
r = ——— Alog R = 
+D R+D 
D AD 
d= A log D = 
R4 D R+D 
R—reserves e—error 


D—domestic credit ¢—interest rate, 
y—real income . h—money multiplier 
P—price level 


The elasticities a, a2 and ag are identical 
to those in the domestic demand for money 
equation. In the discussion which follows, 
I assume that k, the money multiplier, is 
constant. Ordinary least squares (OLSQ) 
can be applied to (1) if there is no steriliza- 
tion of reserve changes and if the following 
conditions hold. Real income is assumed 
exogenous by the long-run full employ- 
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ment assumption; in the long run, prices 
and interest rates are also exogenous by 
the small country assumption. This im- 
plies that the demand for money is exo- 
genous for the small open economy and 
that the domestic monetary authorities do 
not have control over any real or nominal 
variables in the economy except the do- 
mestic component, D, of high-powered 
money and through equation (1), interna- 
tional reserves. If all of the assumptions 
hold, ¢s5= —1, so that a $1 increase in do- 
mestic credit leads, ceteris paribus, to a $1 
decline in international reserves. 

What happens when this long-run the- 
ory is subjected to empirical tests applied 
to short-run data? The results indicate 
surprising success empirically, even in the . 
simple formulation just outlined. The best 
single collection of empirical tests on post- 
war data are the applications of the model 
to Australia by Richard Zecher, Sweden 
by Hans Genberg (1975), Japan by Donna 
Bean and Spain by Manuel Guitian in 
Frenkel and Johnson. The money de- 
mand variables were significant in quar- 
terly equations for three of the countries: 
Australia, Sweden and Japan. In all three 
cases, the real income elasticity of demand 
for nominal money was positive and sig- 
nificant; the price elasticity was significant 
and statistically equal to 1 and the interest 
rate elasticity was negative and significant 
for Australia and Japan. Direct or indirect 
versions of equation (1) provided good 
sample period estimates for r, the changes 
in quarterly reserves as a percent of high- 
powered money.! . 

What conclusions can we draw from 
this strong affirmation of the monetarist 
predictions of the effects of y, P and i on 
the BOP? First, our initial impulse is to be 
surprised to get such good results from 
quarterly data based on a long-run model 
with so many stringent assumptions. How- 


1 R2=.89 for Australia, .76 for Sweden and .65 for 
Japan. 
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ever, the overly strong results were ob- 
tained partly because of rather than in spite 
of these assumptions. The small country, 
long-run, full employment assumptions al- 
low empiricists to assume that y, P and z 
are exogenous and unaffected by the sup- 
ply of money. But if they are not, OLSQ 
estimates of (1) lead to simultaneous equa- 
tion bias. Consider causation the other 
way. An exogenous increase in reserves 
which increases the money supply should 
increase real income, increase prices and 
reduce interest rates. Thus, without proper 
specification and estimation, we don’t 
know whether the coefficients in (1) reflect 
the demand for money or the effects of the 
supply of money on y, P and i. All of these 
money supply phenomena work in the 
same direction as on the demand side and 
make single equation estimates of (1) 
overly favorable to the monetary hy- 


pothesis. 
Second, a $1 increase in D will not lead 
to a $1 decrease in R (ie, as = —1) 


if some money demand variables are ex- 
cluded from (1). For example, the increase 
in D will lead to a depreciation of the (ex- 
cluded) FX rate when the latter is within 
the band set by the exchange authorities. 
This absorbs some of the excess supply 
of dollars so that reserves do not fall 
by $1. Thus, OLSQ estimates of | as | which 
are significantly less than 1 may im- 
ply specification error rather than a re- 
futation of the monetary approach. William 
Branson uses Pentti Kouri and Michael 
Porter’s capital flow estimates as proxies 
for as and cites their results (of | asl <1) 
as “not consistent” with the monetary ap- 
proach.” However, these estimates may 
have been affected by missing variables 
(which could explain why they found 
|a5| <1) and their rudimentary treatment 


2 The proxy estimates for a; are —.77 for Germany, 
—.58 for the Netherlands, —.43 for Italy and —.47 for 
Australia. All of the estimates are significantly different 
from —1. 
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of the current account does not, in my 
judgment, preclude the possibility that a 
$1 increase in domestic credit can also lead 
to a current account deficit (so that Kouri 
and Porter’s capital account proxies for 
|as| are too low). 

Third, does a $1 increase in D lead to a 
$1 decrease in R if the central bank steri- 
lizes reserve inflows? The answer is “No.” 
If a,= —1, sterilization will lead to OLSQ 
estimates of |as| >1. If there is an exo- 
genous increase in the home demand for 
money, caused, for example, by an increase 
in world and hence domestic prices, then 
reserves will flow in. If the monetary au- 
thorities sterilize partially, reducing do- 
mestic credit by some fraction, s, of the 
reserve inflow, then home money demand 
is still unsatisfied and more reserves will 
flow in, etc. Thus, sterilization leads to a 
magnification effect on reserves—and thus 
on OLSQ estimates of the coefficients on 
the right-hand side of (1)—equal to 
1/(1—ass). Genberg (1975) has handled 
the problem properly, estimating (1) and 
a sterilization equation simultaneously for 
Sweden obtaining a;= ~ 1.23 and s= —.53. 
Since he obtained az= 1.06 (the é-values 
for the three coefficients just listed all ex- 
ceeded 2) the impact effect on r of a 1 per- 
cent increase in P is 1.06 percent, while the 
ultimate effect, magnified by sterilization, 
is 3.05 percent. Thus, sterilization causes 
the monetary predictions to work with a 
vengeance. 

The second point above leads us to ex- 
pect OLSQ estimates of |a;| <1 and the 
third leads us to expect |as| >1. Because 
of these offsetting effects, tests for devia- 
tions of as from —1 using OLSOQ estimates 
do not constitute a reliable empirical test 
of the assumptions underlying the mone- 
tary approach to the BOP. What does the 
data show? When Genberg accounted for 
sterilization in Sweden, he did not find that 
a; differed from —1; OLSQ estimates 
yielded the same result for Australia while 
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|as| was significantly less than 1 for Japan. 
Guitian’s estimates for Spain did not differ 
from —1 but his money demand coeff- 
cients were insignificant so that his esti- 
mate of as is probably dominated by the 
central bank balance sheet identity. Since 
none of the OLSOQ estimates exceeded 1 for 
the four countries, sterilization apparently 
never dominated the small country long- 
run misspecification effect while the latter 
dominated for Japan. 

Finally, the monetary approach pro- 
vides a convenient framework for an anal- 
ysis of discrete changes in exchange rates 
in a fixed rate system. Mundell and Dorn- 
busch (1973) emphasize that devaluations 
are purely monetary phenomena, namely 
a change in the relative price of two cur- 
rencies. All of the monetarists stress that 
devaluations affect only nominal variables 
and not real variables in the long run; some 
make the same assertion for the short run 
as well. Since a devaluation raises the do- 
mestic price level, it must raise the nomi- 
nal demand for money. If domestic credit 
is constant, the increased demand for 
money can be satisfied only through in- 
creased FX reserves generated by a sur- 
plus in the BOP: in equation (1), 7 in- 
creases by a: times the devaluation-in- 
duced increase in the domestic price level. 
What is the evidence on the significance of 
a, when the change in the exchange rate 
replaces A log P? 

Michael Connolly and Dean Taylor used 
cross-section data to examine 18 postwar 
devaluations by small developing econ- 
omies. They found significant effects of the 
change in the exchange rate on the change 
in the BOP (Ar) after 2 years. Genberg 
(1974) successfully tested the monetary 
approach on 17 postwar devaluations (ap- 
proximately one-half were developing coun- 
tries), obtaining excellent fits.“ Marc Miles 


3 The t-statistic on the AFX equals 2.9; AFX plus the 
domestic credit variable explains two-thirds of the vari- 
ation in Ar. 

4 R?=.93 for Ar after 2 years. 
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combined cross-section and time series 
data for 14 devaluations and found the ef- 
fect of the exchange rate on the balance of 
payments positive and significant for 5 out 
of the 14 cases. Thus, the evidence is fairly 
strong that the monetary approach can be 
used, with relatively minor modification, to 
explain the behavior of the BOP when ex- 
change rates change. 

We turn to the avenue by which devalu- 
ations improve the balance of payments: 
Is it through the trade account, the capital - 
account or some combination of the two? 
The old elasticities models, the absorption 
model and the early monetary models 
which have only goods and money (see 
Dornbusch, 1973) dictated that the im- 
provement must occur through the trade 
account. More recent models (Dornbusch 
1975; Frenkel and Carlos Rodriguez and 
Johnson 1975) allow for some combination 
of excess supplies of goods, debt and 
equities to add up to the excess demand 
for money induced by the devaluation. Ir- 
respective of the amount of time required 
for money and asset markets to adjust, 
Magee (1974) has shown that the trade 
statistics will be influenced following de- 
valuations by at least as long as the longest 
contract (order to delivery) period while 
some trade adjustment processes will last 
no longer than this period (Magee 1975b). 
Finally, Laffer (1976) has argued that de- 
valuations will have no effects on trade. 
His argument runs as follows. If every 
asset in the economy (including money) 
has a corresponding liability (for money 
these liabilities include government debt) 
and if the net asset position vis-a-vis 
foreigners equals zero, then a devaluation- 
induced price rise will reduce real assets 
and real liabilities by equal amounts. The 
two can be restored to their original levels 
by instantaneously exporting capital and 
importing money, requiring no change in 
the trade balance; trade is affected neither 
in the short nor in the long run. The argu- 
ment is exotic but it deserves exploration 
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since the trade data are so erratic. 

Laffer’s (1976) study of 15 devaluations 
found little evidence that devaluations im- 
proved trade balances. While these em- 
pirical results are subject to alternative 
interpretations (Magee 1975a), they were 
strengthened in the study by Miles. He 
found that, after accounting for changes in 
both D and government consumption, 
there was a significant positive effect of 
devaluation on the trade balance in only 3 
out of 14 cases, and it was significantly 
negative in 2 cases. Hossein Askari, Yves 
Bizien and Ekram Hossain found that ex- 
change rate changes do affect trade but 
found empirically that the trade balance 
effects go both ways. 

A modification of Laffer’s argument 
could explain these results. The sum of 
world assets and liabilities are equal by 
definition. But some countries’ net asset 
positions are positive and others are nega- 
tive vis-à-vis the rest of the world. Trade 
balance surpluses can follow devaluation 
in the former case and deficits in the latter. 


Il. The Monetary Approach to 
Exchange Rates 


Currently, there are two bodies of litera- 
ture on the determination of exchange 
rates. One is an outgrowth of the efficient 
market analysis of securities markets while 
the other is the monetary approach. The 
efficient market approach states that FX 
markets, like securities markets, are effi- 
cient in that no single trader can beat the 
market in an expected value sense. The 
evidence examined by Ian Giddy and 
Gunter Dufey and Richard Levich on 
floating rates in the recent period is not 
inconsistent with the efficient market hy- 
pothesis. John Bilson and Alan Stockman 
have shown that forward rates are un- 
biased estimators of future spot rates. The 
efficient market approach stresses the ab- 
sence of unexploited profit opportunities 
and the importance of market arbitrage 
relationships. (For interest rate parity see 
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Robert Aliber; for the Fisher effect see 
Eugene Fama; and for purchasing power 
parity (PPP) see Genberg 1975). 

The efficient market approach to FX 
rates is based on rational microeconomic 
behavior by individual economic agents. 
The monetary approach to FX rates is a 
macro theory which attempts to isolate 
some of the exogenous determinants of 
equilibria in national money markets and 
then explains FX rates as the prices which 
generate simultaneous equilibria among 
national money markets Exchange rates 
and other endogenous variables adjust un- 
til the existing stocks of each currency are 
willingly held. I relate here the simplest 
version of the model. Consider money de- 
mand in two countries, 7= 1, 2, and assume 
that the coefficients of y, P and v are the 
same in both countries. Equilibrium in 
each market implies the existing stock, M; 
is willingly held: i 


(2) Mi= Piir 
M; = money stock 


i= 1,2 
P; = price level 


yi = real income r; = interest rate 


C162 >0 63 <0 
If PPP holds, we can write 
(3) P= FX-P, 


where FX is the foreign exchange rate. 
Taking logs and letting c,=1, we can 
write the FX rate equation as 


(4) log FX = log (M/M) 
— cs log (y1/4y2) 
— ¢3 log (ri/re) +e 
Equation (4) was successfully estimated 
for the German hyperinflation by Frenkel 


(1975),* for the UK-German exchange rate 
by Bilson‘ and for four rates vis-a-vis the 


5 Estimates of (4) yielded R?=,.995 with c,=1.0 and 
—1>¢3>0. 
__ ê Estimates of (4) from 1968 through 1975 with the 
R?=.89 and significance of all variables except cz. 
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dollar by Richard Karplus.’ All three au- 
thors estimated monthly equations. The 
authors found that the coefficient on log 
M:/Mz were all greater than 1, but the 
differences from 1 were not statistically 
significant. Karplus found equivalence of 
c> across the 4 countries. This is a 
virtue since it is necessary for cross-rate 
consistency. 

Several comments are in order. First, 
authors of the recent empirical studies 
(Bilson, Stockman, Karplus, et al.) are 
taking great (and in my view, necessary) 
pains to make their models consistent with 
market arbitrage relationships and efficient 
market behavior. These consistency tests 
are important if we are to avoid macro 
model ad hocery. Second, users of these 
models should not be led into believing 
that they will beat forward market esti- 
mates of future spot rates since these 
models, if correct will constitute only a 
subset of the information incorporated in 
the market price. Third, exchange rate 
changes generate capital gains and losses 
(expressed in domestic currency) on cen- 
tral bank holdings of FX reserves. Central 
bank behavior may be affected and the 
mere statistical conversion of reserves into 
domestic currency units may cause data 
problems. Finally, both monetary ap- 
proaches (fixed and flexible) identify the 
stock demands and supplies for each cur- 
rency exclusively with the domestic hold- 
ings of each currency. This assumption is 
obviously violated by the presence of ex- 
ternal currency markets such as the Euro- 
currency market. 

I conclude the paper with the interesting 
attempt by Lance Girton and Don Roper 
to combine the monetary approaches to 
explain both fixed and floating rate sys- 
tems. In effect, they separate the interna- 


7 The estimation period was 1973 through 1975 with 
the R? (and standard errors) as follows: R?=.69 (.034) 
for Germany; .84 (.031) for France; .74 (.027) for Italy; 
and .71 (.030) for Norway. 
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tional reserves component from M: in (4) 
and place reserves for country 1 on the 
left side of the equation along with 
the exchange rate. The composite depen- 
dent variable is innovative conceptually 
since it allows disequilibria among na- 
tional money markets to be resolved by 
reserve flows, changes in the exchange rate 
or some combination of the two. Annual 
estimates for Canada vis-a-vis the United 
States for the composite dependent vari- 
able yielded good fits. Nicholas Sargen ex- 
tended the approach with success to Japan 
and the United Kingdom, with less success 
to Germany and with poor results for 
Australia. The fits did not deteriorate in 
the recent floating rate period for Aus- 
tralia, Canada, the United Kingdom, but 
they did for Germany and Japan (the 
countries with the largest parity changes). 
The vice of the approach is that they may 
be attempting to explain too much with 
this single equation. The virtues of the ap- 
proach are that fixed exchange rate regime 
coefficients of money demand can be car- 
ried over to floating rate periods and vice 
versa; in the absence of structural shifts, 
three systems (fixed, floating and managed 
floating) can be explained using a single 
equation. Occam would be pleased. 
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The Less Developed Countries and the 


International Monetary Mechanism 


By JOHN A. HoLsEN AND JEAN L. WAELBROECK™ 


The paper discusses the growing 
involvement of developing countries in 
the international monetary system.’ The 
interest of such a paper would have 
been slight five years ago. In recent years, 
developing countries have become large 
borrowers on the Eurocurrency market; 
in 1975 they were beneficiaries of over a 
third of publicized loans. This trend was 
paralleled by the creation of new Interna- 
tional Monetary Fund (IMF) facilities 
adapted to the special needs of these 
countries’ economies. 

This paper traces these developments 
on the basis of a consolidated balance of 
payments statement for the developing 
countries which has been synthesized 
from a variety of sources. The most 
important are the Direction of Trade 
statistics, the World Bank’s debtor report- 


* Members of the staff of the International Bank 
for Reconstruction and Development (IBRD); J. 
Waelbroeck is on leave from the Université Libre de 
Bruxelles. They are grateful to Wouter Tims, Jo W. 
Saxe and Elinor Y. Sachse for perceptive comments. 
The views are their own and should not be quoted as 
representing those of the World Bank Group, which 
takes no responsibility for them. The paper deals with 
very recent developments on which there is as yet 
very imperfect information. The authors alone bear 
responsibility for errors of fact or interpretation. 

‘For shortness’ sake we will use the term “develop- 
ing countries” to refer to the subgroup of such coun- 
tries which excludes the important petroleum exporters 
as well as countries in Southern Europe and among 
the centrally planned economies which may sometimes 
be included under this heading. More specifically, the 
countries included are those currently classified in the 
IMF/IBRD Direction of Trade statistics as “less 
developed countries” excluding the group of 17 “oil 
exporting countries.” We will refer to “lower” and 
“middle income” countries as separate groups. The 
dividing line is drawn at a level of $200 per capita 
GNP in 1973. 
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ing system and the JM F’s reports on its 
own operations and on international re- 
serves. Supplemented by Organisation for 
Economic Co-Operation and Development 
(OECD) information on official grants 
and private direct investment, estimates 
of non-trade current account items, and 
estimates of recent flows from Organiza- 
tion of Petroleum Exporting Countries 
(OPEC) sources, these data of diverse 
origin add up to a set of accounts which 
very nearly balances. The residual item— 
“capital flows WEI (including errors and 
omissions)”-—is small, particularly once 
one accounts for short-term finance in the 
form of customary lags in payments for 
imports. (See Table 1.) 

The first conclusion is that over the 
last five years a substantial number of 
developing countries have climbed into 
the crowded boat of the international 
monetary system, which we are trying not 
to rock. The presence of these new pas- 
sengers may not make the boat easier to 
steer; but it is in the interest of all to 
adjust to their presence. This is recog- 
nized in representation the developing 
countries have in the Interim Committee 
—the ministerial level group considering 
reforms in the international monetary 
organization. It is also reflected in the 
attention being given to compensatory 
financing arrangements and the United 
Nations Conference on Trade and Devel- 
opment (UNCTAD) proposals for an in- 
tegrated commodity program. These dis- 
cussions are not just about how aid can be 
channelled to the poorer countries, or even 
just about the “New International Eco- 
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TABLE 1—COoNSOLIDATED BALANCE OF PAYMENTS FOR NONOIL DEVELOPING COUNTRIES 
(In millions of U.S. dollars) 
1970 1971 1972 1973 1974 19758 

Exports (FOB) 35.3 36.7 44,9 64,2 92.0 88.3 
Imports (CIF) 44.6 49.9 54.7 76.2 126.5 132.5 
Trade deficit —9.3 —13.2 —9.8 —12.0 —34.5 —44.2 
Net services and 

Private transfers 1.0 2.0 1.0 3.0 4.0 5.0 

Current account balance —8.3 —11.2 —8.8 —9.0 —30.5 — 39.2 
Direct investment 1.9 2.2 2.3 4.0 4.8 5.0 
Official grants 1.9 2.3 2.8 3.0 4.2 4.0 
Net medium and long-term 
(M&LT) public loans 4,9 6.2 6.6 9.3 17.5 20.4 

(from Banks) (.2) (1.0) (1.3) (3.7) (6.7) (7.2) 

(from OPEC sources) — — — — (2.4) (4.4) 

(other) (4.7) (5.2) (5.3) (5.6) (8.4) (8.8) 
Net IMF resources —.4 1 4 —.1 1.6 1.6 

(Oil facility) (.9) (4.5) 
Capital flows NE 

(including errors and omissions) 2.5 2.2 2.2 9 4.7 5.2 
Change in reserves 

(- indicates decrease) —2.5 —1.8 —5.5 —8.1 —2.3 3.0 


3 Estimated on the basis of partial data. 
b NEI =not elsewhere included. 


nomic Order” sought by the developing 
nations; they also correspond to the en- 
lightened self-interest of an international 
financial community which can only bene- 
fit from creating a safety net which re- 
duces the risk of default of large clients. 

To be fashionable, the next conclusion 
is about the new international economic 
order. Recent developments have demon- 
strated that through their involvement in 
the international economic system devel- 
oping countries have gained a substantial 
freedom to allow their economies to 
diverge from world trends. If, as Etienne 
Kirschen has suggested, economic sover- 
eignty should be defined in terms of power 
to control a full range of policy instru- 
ments, then, by gaining access to borrow- 
ing on the international monetary market, 
middle income developing countries have 


made a significant step towards the new 
type of international relations which the 
third world is demanding today. 

It is hardly necessary to stress that 
these developments also entail risks. They 
require new debt management skills on the 
part of the borrowers, as well as willingness 
on their part to carry out painful adjust- 
ments rather than to allow debt to pile 
upward. An effort is required also of 
developed countries, from banks which 
have to weigh the distribution of their 
risks, and from governments and inter- 
national institutions, which will inevitably 
be called upon for help on occasions. 

Finally—and this is a conclusion which 
is never repeated enough—these develop- 
ments have increased even more the gap 
between middle and lower income coun- 
tries. Over the past five years, middle 
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income countries have achieved per capita 
rates of growth of 4 percent, while gain- 
ing a new freedom to control their eco- 
nomic destiny. During the same years, 
there has been no growth of income per 
capita in the lower income countries; 
especially since the rise in oil prices, these 
countries have become increasingly depen- 
dent on concessionary aid. 


I. Balance of Payments Developments 
in 1970-75 


Table 1 summarizes balance of pay- 
ments developments in developing coun- 
tries in 1970-75. By 1975, as the boom 
was drawing to a close, the middle income 
developing countries were in a particularly 
strong balance of payments position. Infla- 
tion had reduced the real cost of servicing 
their foreign debts. A number of develop- 
ing countries had experimented with more 
outward oriented trade policies, which had 
proved very successful in expanding the 
level of their exports. Many of those 
countries found that they owned record 
foreign exchange reserves, which were 
increasing steadily. 

The situation of the lower income devel- 
oping countries was much less favorable. 
The most important of these countries 
are those -of the Indian subcontinent, 
where agriculture had suffered from a 
series of unfavorable monsoons. Their 
exports remained very small in compar- 
ison to their GNP and had expanded 
rather slowly. As a result the ratio of 
their foreign debt to export earnings was 
about twice as high as that of the middle 
income developing countries. Since a large 
share of aid to these countries consists of 
concessionary loans, the debt service to 
exports ratio was only a third higher than 
for other developing countries. 

Around 1970, developing countries 
began using the Eurocurrency market as 
a source of investment credits as well as 
trade finance. Lending from banks to the 
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developing countries expanded rapidly, 
growing (on a net disbursements basis) 
from $200 million in 1970 to $3.7 billion 
in 1973; by the latter year it accounted 
for 40 percent of the net disbursements 
from medium and long-term public loans. 

These operations brought developing 
countries into a new type of relation with 
the world’s financial and banking system. 
Previously, most of the private capital 
entering developing countries moved at 
the initiative of investors in developed 
countries. Except for trade credits, these 
capital flows, like aid flows, disbursed 
quite slowly. Developing countries always 
had a choice between policies of encour- 
aging or discouraging private capital 
imports, but these policies operated slow- 
ly. Bank loans, because they can be 
negotiated swiftly and drawn down im- 
mediately, and can therefore be used to 
offset sudden pressures on the balance of 
payments, fill a gap in the arsenal of 
policy tools. 

Only the middle income countries had 
access to commercial bank lending. To 
commercial banks the lower income coun- 
tries did not appear as particularly 
attractive risks; the poor countries on 
their part recognized that they could not 
afford to bear the cost of borrowing on 
commercial terms. The export earnings of 
the poorer countries self-financed—more 
out of necessity than choice—85 percent 
of their imports in 1970-73; by compari- 
son, the exports of the middle income 
countries financed only 80 percent of 
their imports. 

Both groups of developing countries 
were dealt brutal blows by the rise in oil 
prices and by the onset of the world 
recession. The rise in oil prices directly 
added some $10 billion to import costs in 
1974. In absolute terms, middle income 
countries bore the largest share of the 
cost. But the burden which the poorer 
countries had to bear represented a larger 
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share of their exports. The impact of the 
recession, by contrast, was most strongly 
felt by the middle income countries, many 
of which export minerals and manu- 
factures whose export demand is quite 
elastic. 

The ability of developing countries first 
to stave off, and later to mitigate the 
impact of these balance of payments 
pressures on their economies has surprised 
observers. One factor which helped finance 
a high level of imports in 1974 was the 
large increase in credit that automatically 
accompanies an expansion of imports; an 
average payments lag of only one month 
amounts to more than $4 billion in addi- 
tional short-term commercial credit when 
imports grow as rapidly as they did 
between 1973 and 1974, OPEC lending 
was an important new source of finance 
which became available during this period. 
This went both to middle income and to 
low income countries. 

Inflation in 1974 and 1975 has been 
indirectly helpful. Developing countries 
are large net borrowers: their foreign debt, 
net of foreign exchange reserves, was $38 
billion at the end of 1973. Every percent 
of world prices inflation wipes out $380 
million of this debt. We assume here that 
inflation affects only the level of prices, 
and not the terms of trade of primary 
products versus manufactures. 

It is however the new access to com- 


mercial bank borrowing which has made 


substantial balance of payments deficits 
possible for the middle and higher income 
countries. The range of countries which 
found themselves sufficiently creditworthy 
to obtain loans from commercial banks is 
remarkably wide. In 1974 and in the first 
nine months of 1975, 28 developing 
countries were involved in the publicized 
Eurocurrency credits identified in the 
IBRD International Finance Division’s 
quarterly review of the Eurocurrency 
lending; of these, half may be considered 
as regular borrowers. 
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These new members of the international 
monetary system are accepting substantial 
risks to maintain the momentum of their 
growth. Their exports are very sensitive 
to business fluctuations and their import 
needs tend to be rigid. They have sub- 
stantial, fairly short-term foreign debts. 
Their access to lending of last resort, at 
the early December 1975 date of writing 
of the paper, is not proportioned to those 
risks, though several measures discussed 
in current negotiations could improve it. 
The proposed UNCTAD integrated com- 
modity program is an example of what is 
needed. In the JMF context, the clauses 
of the compensatory financing scheme 
should be modified to enable that scheme 
to function effectively in a world of infla- 
tion. This could provide developing coun- 
tries with a safety net similar in nature 
to, but more adequate in size than the 
EEC Stabex scheme agreed on earlier in 
the year. Developing countries would 
benefit from any general increase in IMF 
credit tranches. The proposed IMF Trust 
Fund, though it is not designed for short 
run balance of payments stabilization, 
would provide LDCs with foreign ex- 
change at a critical juncture. Such 
arrangements would be in the interests 
of the whole of the international financial 
community.” 

The lower income countries, whose 
IMF quotas are very small, have little 
access to the Fund’s regular balance 
of payments relief lending. An adequate 
compensatory finance scheme would be 
helpful to them. The most helpful facility 
for those countries has been the IMF Oil 


* Added in proof: The access of developing countries 
to lending of last resort has been improved sub- 
stantially by the December 24, 1975-reform of the 
IMF Compensatory Finance Scheme; as well as by 
decisions taken in the January 1976 Jamaica Meeting 
of the Fund, which increased all credit tranches by 
45 percent and organized the Trust Fund. The Decem- 
ber 1975 negotiations on the UNCTAD integrated 
commodity programs were unsuccessful, and it does 
not seem that these negotiations will ‘reach results 
speedily. 
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TABLE 2—-IMPACT OF BALANCE OF PAYMENTS BORROWING ON THE 
LEVEL or GNP or DEVELOPING COUNTRIES AND OF 
AGGREGATE DEMAND In DEVELOPING COUNTRIES 

















1974 1975 
Estimated balance of payments borrowing (billions 
current dollars) 7.8 11.3 
Amount of drop in GNP required to close balance of 
payments in absence of such borrowing —5.0% —6.9% 
Impact on aggregate demand in developed countries 4% _ 6% 


Facility. In 1974 and in the first ten 
months of 1975, $2.1 billion were loaned 
to the developing countries under this 
arrangement. Over half—$1.2 billion— 
of this went to low income countries. 


II. Deficits and Their Consequences 


If external funds had not been obtained 
rapidly, developing countries would have 
been caught short by the recession and by 
the increase in oil prices, and forced to 
restrict imports drastically. Since in many 
of these countries nonessential imports 
are already excluded by strict controls, 
this would have led to severe disruption 
of investment and economic activity. 

It is not usual in analyzing business 
cycle developments to think of developing 
countries as capable of affecting aggregate 
demand. This is because they are thought 
of as adjusting their purchases passively 
to the level permitted by their foreign 
exchange earnings. This assumption is 
not correct any more. Less developed 
countries (LDCs) import policies influence 
demand today in the same way as the U.S. 
deficit of the late 1960’s and early 1970’s, 

_and the OPEC balance of payments sur- 
plus. It is worthwhile to evaluate this 
influence. 

The extent to which developing coun- 
tries would have had to cut back economic 
activity if they had not had prompt access 
to additional funds can be estimated using 
the /BRD’s Simlink model. (See Norman 
L. Hicks.) This model describes the 
mechanism through which developing 
countries adjust their imports to the 


available amount of foreign exchange by 
changing the level of their GNP. We have 
assumed that in the absence of extra- 
ordinary balance of payments financing, 
foreign exchange reserves of middle and 
higher income countries would have 
dropped by $2.0 and $5.0 billion in 1974 
and 1975, and that the “normal” capital 
inflow would have increased from the 1973 
level of $17.1 billion with inflation. (See 
Table 2). 

The impact of the LDC import surplus 
on developed countries can be measured 
using the IBRD Multilink system of 
dynamic multipliers, built up on the basis 
of simulations of the Link system and of 
the Desmos EHEC model. (See Andre 
Dramais, Waelbroeck and Bert Hickman.) 
These simulations, which measure the 
impact on GNPs of a change in demand 
in developed countries, have been used to 
construct a matrix of demand impacts 
which is a convenient tool in business 
cycle analysis. Allocating the LDC im- 
ports in proportion to developed countries’ 
exports, we see (Table 2) that developing 
countries have had a perceptible impact 
on business trends in developed countries. 
Their balance of payments deficit has sus- 
tained demand as much as, say, a vigorous 
German demand expansion. 

The impact on the Eurocurrency market 
has been particularly important. In 1975, 
between a third and two-fifths of publi- 
cized Eurocurrency credits went to devel- 
oping countries. The evolution of this key 
market would obviously have been dif- 
ferent if developing countries had not 
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appeared as creditworthy borrowers. Of 
course, lifting the veil of institutions, we 
see that the middle income developing 
countries have used the Eurocurrency 
market to borrow a share of the OPEC 
surpluses to finance their oil deficit. 


HI. Implications for Reform 


In 1975 a number of developing coun- 
tries have been taking steps to restore 
balance of payments equilibrium. The 
GNP growth of the middle income coun- 
tries has slowed down.” It nevertheless 
appears that these countries will have to 
continue to borrow heavily next year. 

That this seems possible is partly due 
to the exceptionally strong balance of 
payments and creditworthiness situation 
of the middle income countries at the turn 
of the business cycle. The sharp world 
inflation in 1974 and 1975 has moderated 
the fall of commodity prices, holding debt 
service to exports ratios at acceptable 
levels given historical experience. Exports 
of manufactures from middle income 
countries proved surprisingly resilient to 
the recession. | 

The fact remains that the middle 
income group has chosen a course of 
action which involves risk. The risk is not 
‘borne by each country in isolation: any 
spectacular setback would affect the 
creditworthiness and growth prospects of 
the other middle income countries, and 
would weaken the financial system of 
developed countries at a very inoppor- 
tune time. 


* Thanks to the good monsoon in the Indian sub- 
continent, growth of the lower income countries has 
accelerated sharply. 
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The shock which the latter system 
would have to absorb would not be very 
large, however: it could be roughly com- 
pared to the impact of serious default by 
New York City, compounded by the 
resulting difficulties which would result 
for other U.S. cities. For the middle 
income developing countries, the shock 
would be far greater. These countries’ 
GNP is some 7 percent above the level 
which could be sustained in the absence 
of balance of payments borrowing, and 
they would have to resort to very drastic 
cutbacks in their development programs. 

The extent of the risk depends on the 
pace of recovery, and on the extent to 
which inflation will continue to whittle 
down the value of debts as they accumu- 
late. It is clearly desirable to reduce this 
risk by providing developing countries 
with a safety net adapted to the special 
characteristics of their economies. This 
could be provided in the framework of 
IMF, but other solutions are possible, 
such as an expanded export stabilization 
scheme, or the proposed integrated com- 
modity scheme. i 
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How to Fill an Empty Shell 


By Jorc NIEHANS* 


Two years ago the International Mone- 
tary Fund (IMF) moved into its new 
building. It is essentially a shell of offices, 
13 stories high, enclosing a glass-domed 
atrium. The symbolism is hard to resist: 
In that same year the gold/exchange 
standard for whose protection the IMF 
had been set up, finally collapsed, leaving 
the institution as an administrative shell 
devoid of guiding principles. The basic 
problem of the international mechanism 
is how to fill this empty shell. 


I. The Challenge: The Collapse of 
Commodity Money 


The problem arose because of the col- 
lapse of commodity money. The gold/ 
exchange standard of Bretton Woods, 
while providing considerable autonomy for 
national stabilization policies in the short 
run, required long-run national price 
trends in line with production costs in the 
gold mining industry and thus precluded 
secular inflation. This constraint was not 
regarded as a sacrifice imposed on mem- 
ber nations for the sake of international 
cooperation, but as an expression of the 
old insight that secular inflation has only 
costs and no benefits. In particular, the 
gold constraint was perfectly compatible 
with the objectives of U.S. economic policy 
as expressed in the Employment Act of 
1946 and its subsequent interpretations. 
As long as these objectives were adhered 
to, the system could, in principle, last 
forever. It collapsed essentially because 
of an abrupt, but lasting change in the 
course of U.S. monetary policy. To iden- 
tify such a change in a fixed-rate system, 
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the monetary theorist will not examine M’ 
or the monetary base, since both are deter- 
mined by the joint monetary policies of 
all countries and reflect U.S. monetary 
policy with a lag. What he will examine 
is rather the volume of Federal Reserve 
credit; this is what U.S. policy really con- 
trolled. The result, summarized in Figure 
1, is remarkable. Up to 1960 the rate of 
Federal Reserve credit expansion per con- 
gressional term was in reasonable con- 
formity with the objective of long-term 
price stability, generously interpreted; 
both World War II and the Korean War 
were followed by contractions, and in the 
second half of the 1950’s the expansion 
rates were moderate and fairly constant. 
In 1961, however, the rate of credit expan- 
sion increased about sevenfold almost 
overnight. The shift was. not only large 
and abrupt, but also lasting in nature, and 
the inflationary course set in 1961 re- 
mained unchanged for the next 14 years 
under three administrations.’ 

What was the reason behind the shift 
in U.S. policy? I believe the main reason 
was a deficiency of the mainstream eco- 
nomics of 15 years ago. Most of the highly 
regarded economic theorists shared the 
notion, based on the Phillips curve, that a 
lasting reduction in unemployment could 
be bought at the price of moderate and 
nonaccelerating inflation. Today we real- 
ize, if we did not realize it then, that this 


* Figure 1 also shows that the annual compound rate 
of growth of Federal Reserve credit over twelve-year 
periods was more than five times as high for 1960-72 
as it was for 1948-60. It is interesting to note that 
M’ lags behind Federal Reserve credit during the 
1960’s and that the lag disappeared when the fixed-rate 
system collapsed, just as monetary theory for an open 
economy would make us expect. 
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FIGURE 1 


notion is, in fact, an illusion. It was under 
the spell of this “Phillips curve illusion” 
that the United States changed ifs mone- 
tary course to secular inflation. 

Through the fixed-rate system the U.S.- 
generated inflation spread to other nations. 
If the other countries had consistently 
used the normal defense of converting 
dollars into gold, we might still have a 
viable international system, though prob- 
ably with a devalued dollar. As it was, 
most countries, just having recovered 
from the dollar shortage, eager to show 
themselves cooperative and suffering from 
the same Phillips curve illusion, made 
little use of this defense. As a consequence, 
the American monetary expansion led to 
the collapse of the system. This collapse 
was not the result of technical deficiencies 
or internal contradictions in the system. 
It was the result of specific errors in eco- 
nomic judgment at a particular turn of 


history. Correspondingly, the successful 
development of new monetary mechanisms 
will not be a matter of inventing schemes 
and techniques but of the basic orientation 
of U.S. monetary policy. 


If. Short-Run Response: Adaptation 
to Inflation 


The short-run problem for the inter- 
national monetary system is to adapt to 
the inflationary environment created by 
the Phillips curve illusion. This means, in 
the first place, that exchange rates between 
core countries must continue to float and 
that the efforts to reconstruct a system of 
“stable but adjustable” rates should not 
be revived at the present time. These 
efforts were doomed to failure because 
central banks which find it impossible to 
resist the Phillips curve illusion will also 
find it impossible to submit to an inter- 
national “harmonization” of monetary 
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policies. I also believe that in the absence 
of constraints on the money supply a 
fixed-rate system is more inflationary than 
a floating rate system, because it permits 
each country to externalize a part of the 
inflationary cost of its own policies which, 
by a familiar argument, leads to an over- 
production of inflation. The immediate 
reform efforts should thus be concentrated 
on making floating rates work. To the 
extent that this is the U.S. position, I 
believe this position is right. 

This has a number of implications. 
First, the process of the demonetization 
of gold should be completed by allowing 
central banks to buy and sell gold at 
competitive market price. It has been 
argued that a revaluation of central bank 
gold would be inflationary. I believe this 
argument is fallacious, because the be- 
havior of central banks depends on what 
they perceive the true market value to be 
and not on the artificial numbers used by 
their bookkeepers. The U.S. vendetta 
against free-market gold serves no con- 
structive purpose and should be aban- 
doned. The monetary role of gold, large 
or small, will then be decided by market 
forces. 

Second, reformers should stop worrying 
about the so-called dollar “overhang”; it 
has been taken care of, not by the oil 
crisis, but simply by the floating of rates. 
This can be generalized. There have been 
many expressions of concern about the 
lack of control over international liquidity, 
and ingenious remedies have been pro- 
posed. Under floating rates both the con- 
cern and the remedies are unnecessary. 
It is indeed true that there is no longer an 
international reserve constraint, central 
banks accumulating foreign exchange re- 
serves at their discretion. It is also true, 
however, that international reserves have 
lost their significance for inflation or de- 
flation in the world economy, each country 
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now controlling its own price trend. It can 
be left to each central bank to determine 
the proportion of reserves in its total 
assets. 

The third point relates to Special Draw- 
ing Rights (SDR). With the value of 
the SDR now pegged to a composite 
bundle of 16 currencies, their interest 
rate determined by formula and their 
quantity fixed by administrative fiat, 
there is no market variable left to adjust 
to changes in demand and supply of SDR 
relative to the component currencies. This 
threatens to create a typical Gresham 
problem of alternating “overhangs” and 
“shortages”: either everybody wants to 
obtain SDR, but nobody is willing to give 
them up, or everybody wants to pay in 
SDR, but nobody is happy to receive 
them. To some extent this problem can be 
suppressed by JMF directives, but if it 
is not solved it will probably prevent the 
SDR from ever becoming a major element 
of the international monetary system. To 
solve it, the ZMF could either decide to 
buy and sell SDR freely against the com- 
posite currencies, thus letting the quantity 
of SDR be determined by the market, or 
permit the value of SDR to fluctuate 
against the composite unit of national 
currencies. Actually, the 1974 model of 
SDR is devoid of economic significance 
for the system as a whole, for it is simply 
a composite of 16 currencies, and reserves 
in terms of the composite unit can be 
“homemade” by the 16 central banks 
exchanging their currencies among them- 
selves. As a consequence, the SDR has, 
in effect, been reduced to an instrument 
for international transfer payments, and 
even in this capacity it could just as well 
be replaced by national currencies. 

Under the circumstances, the one im- 
portant short-run function of the IMF 
seems to be the development, promulgation 
and enforcement of guidelines for foreign 
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exchange policies under floating rates. A ` 
first set of such rules was, in fact, issued 
last year. The question is how they might 
be made more specific. I shall now make 
six highly tentative and exploratory sug- 
gestions on this point. 

The first three propositions are of a 
negative nature. First, I believe there 
should be no quantitative rules with 
respect to reserves or foreign exchange 
transactions at the present time. Trade 
flows react to exchange rates with a “long 
and variable” lag (for recent evidence 
see Helen B. Junz and Rudolf R. Rhom- 
berg), and if, in the case of monetary 
changes, the eventual working of the pur- 
chasing power parity principle gets to be 
correctly anticipated, they may hardly 
react at all. In a sense this is desirable 
because it helps to insulate output and 
employment against exchange rate fluc- 
tuations. At the same time, however, it 
tends to produce a persistent : “over- 
shooting” of these fluctuations accom- 
panied by a large increase in exchange risks 
(see Rudiger Dornbusch). Central bank 
intervention to reduce this overshooting, 
if based on superior foresight, might thus, 
in principle, be beneficial. At the present 
time, however, reliable criteria for such 
intervention cannot be established. As a 
consequence, the IMF, while continuing 
its research on the subject, should refrain 
from formulating quantitative guidelines, 
leaving it to the central banks to develop 
their own criteria and to experiment, indi- 
vidually or jointly, with different inter- 
vention systems, perhaps including the 
crawling peg, dual rates, reference rates 
or purchasing power formulae. 

Second, there should be no quantitative 
restrictions on the Eurocurrency opera- 
tions of central banks. The recent perfor- 
mance of the Euromarket has confounded 
those experts who predicted an imminent 
crisis, confirming earlier doubts whether 
they had really a correct understanding 
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of this market. My best judgment is that 
the Euromarket is a relatively stable seg- 
ment of the total credit structure, that its 
liquidity-creating potential, if any, is very 
low, and that shifts of funds between U.S. 
securities and Eurodeposits, comparable 
to shifts between different segments of the 
U.S. market, are of minor importance 
for the international monetary system 
(see Niehans and John R. Hewson). 

Third, there should be no quantitative 
restrictions on short-term capital flows. 
Even under the Bretton Woods system 
speculative capital flows, so often used as 
a scapegoat for the failures of monetary 
policy, were not the source of the trouble, 
but only a symptom of it. Under present 
conditions they are, in fact, one of the 
principal stabilizers of exchange rates. 

Propositions four to six are positive, 
but qualitative rather than quantitative. 
The fourth rule says that central banks, 
if they wish to create or destroy domestic 
money by buying or selling foreign assets, 
should continue to use interest-bearing 
foreign securities or time deposits rather 
than foreign cash balances. Since the basic 
purpose of floating rates is to give each 
central bank a high degree of monetary 
autonomy, the influence of country A on 
the money supply of country B, while it 
cannot be completely eliminated, should 
be reduced to a minimum, This can be 
achieved by using foreign cash balances 
only for transactions purposes and using 
less liquid foreign assets for the accumu- 
lation or decumulation of reserves.” 

My fifth rule is in the same spirit. It 
says that foreign reserves should be 
denominated in dollars or in a broad- 
based composite currency like SDR. In 
both cases the remaining effect of national 

? This rule would automatically take care of the real 
problem with the Eurodollar market, which resulted 
from the large-scale shifts of reserve funds from liquid 
dollars into less liquid time deposits; if the central 


banks had shifted into treasury bills, the problem 
would have been essentially the same. 
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monetary policy on the rest of the world 
is spread over a large money market. On 
the other hand, if “small” currencies like 
the mark, sterling, or, in the extreme, the 
Swiss franc are used, there could be a 
concentrated effect on the German, British 
or Swiss money market. The United 
States, in particular, should not undertake 
large operations in any individual foreign 
currency, since this might reduce the 
monetary autonomy of the respective 
country almost to zero. 

The sixth rule, finally, has to do with 
the relative use of domestic and foreign 
assets in the conduct of monetary policy. 
The central bank is confronted with two 
stabilization problems, the more impor- 
tant one relating to short-run fluctuations 
in domestic output, the less important one 
relating to short-run fluctuations in ex- 
change rates. To do its job, the central 
bank has two instruments, namely opera- 
tions in domestic assets and operations 
in foreign assets. In most cases, both 
instruments will affect domestic demand 
in the same direction, and the same will 
be true for exchange rates.* The question 
is how much. It is plausible to conjecture 
that $100 million of domestic asset pur- 
chases have a relatively stronger effect on 
domestic demand, while $100 million of 
foreign asset purchases have a relatively 
stronger effect on the exchange rate. If 
this conjecture were shown to be correct, 
Robert Mundell’s assignment principle 
could be used to derive the sixth rule. It 
says that open market operations should 
be used for domestic stabilization, while 
foreign exchange operations should be 
used to stabilize the exchange rate. At the 
present time, this rule is subject to the 


*There is some slight ambiguity with respect to 
purchases (or sales) of foreign securities, since they 
produce a decline (increase) in foreign interest rates 
which could result in a capital inflow accompanied by 
a trade deficit. The latter might conceivably nullify 
the stimulating effect of the domestic monetary 
expansion. 
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qualification that the validity of the under- 
lying conjecture has not been analytically 
established. The examination of this prob- 
lem seems to be one of the more urgent 
small research problems in this field. 

I believe that workable guidelines for 
managed floating can be developed along 
these lines. To be sure, the result of such 
a passive adaptation to secular inflation 
will be no better than second-best. In 
particular, the hoped for gains in the 
effectiveness of monetary policy will prob- 
ably not materialize (see Niehans) and 
the increased exchange risk will gradually 
lower the international specialization in 
production and increase the international 
diversification of portfolios. However, as 
long as national money supplies, deter- 
mined by myopic governments under the 
spell of the Phillips curve illusion, are not 
subject to a long-run constraint, this seems 
to be all the IMF can do for the inter- 
national mechanism. 


III. Long-Run Response: 
Monetary Constraints 


In the long run we should be able to do 
better. However, real progress cannot be 
expected from international initiatives, 
but only from the willingness and ability 
of governments to constrain the national 
money supplies over periods of 3—5 years 
to roughly the rate of real growth. Under 
one variant, each of several countries, 
while retaining the flexibility for short-run 
stabilization, would maintain such a non- 
inflationary trend. Their exchange rates 
would still fluctuate, but probably not 
much; speculation would tend to be 
strongly stabilizing. This could be quite 
a satisfactory system. Alternatively, the 
national money constraints could be re- 
placed by an international constraint 
combined with fixed exchange rates, per- 
haps with a rather wide band. The IMF 
could then again play its traditional role 
of strengthening the fixed-parity system 
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by increasing its flexibility through lend- 
ing. In this case, the national money sup- 
plies would deviate from their ideal paths, 
but again not very much. This is the situ- 
ation in which the choice between fixed 
and floating rates, the optimal currency 
area problem, would finally become a 
real issue. 

The international constraint, if any, 
could be constructed in different ways. 
Under an SDR standard the amount of 
SDR could be increased by, say, 4 per- 
cent a year simply by the payment of 
interest on outstanding balances; no 
studies on the “need” for reserves would 
be necessary. National currencies would 
then be pegged to SDR. While such a sys- 
tem would have some attractive features, 
it seems unlikely that it can be realized 
within, say, a decade. Before the SDR 
could serve as the international monetary 
base, it would have to develop into the 
principal reserve asset whose total amount 
has reached a steady state. It is hard to 
imagine how the SDR, created by admin- 
istrative fiat with little appreciation of 
market forces, could be brought to this 
mature state in the foreseeable future. 

A second alternative is the return to 
an international gold standard. While this 
has the familiar drawbacks, it is the only 
system of which we know from historical 
experience that in a noninflationary world 
it is workable. However, an official return 
to gold parities by international agreement 
does not seem likely, because in the 
absence of secular inflation it offers no 
significant advantages and in the presence 
of inflation it is not feasible. I tend to 
believe, therefore, that a reconstruction of 
the gold standard, if it should ever take 
place, would rather begin in the private 
sector under the pressure of market forces. 
A distinctive feature of commodity money 
is its ability to be created and supplied by 
competitive firms. Indeed, the postwar 
gold/exchange standard was not an 
ingenious scheme invented by experts at 
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Bretton Woods, but simply the codifi- 
cation of a system that had evolved 
spontaneously over centuries. If official 
monetary policies should further deteri- 
orate rather than improve, gold may play 
an increasingly important role as a finan- 
cial asset, as a medium of exchange and 
a medium of account. After years of 
secular inflation, governments may then 
be voted into power which are willing and 
able to ratify this development by tying 
their decaying currencies once again to 
gold. Monetary history would have come 
full circle. Such perspectives, while vague, 
should remind the central banks to keep 
their gold options open. The surest way 
to prevent the return to gold is to adopt 
a monetary policy that is not widely dif- 
ferent from that under a gold standard. 
The third alternative is the dollar 
standard with the U.S. money supply 
subject to a long-run constraint and 
other countries pegging their currencies 
to the dollar. This system would clearly 
be asymmetrical in the sense that short- 
run stabilization would be somewhat easier 
for the U.S. than for the other countries. 
I believe, however, that this drawback 
would be tolerable and more than balanced 
by the advantage that this arrangement, 
with a stable U.S. monetary policy, would 
be eminently workable. In fact, provided 
the core countries bring their money sup- 
plies under control, this system is most 
likely to emerge spontaneously under the 
pressure of market forces. Probably it is 
also the system into which the Bretton 
Woods system would gradually have 
evolved had the U.S. not changed its 
monetary course in 1961. In the late 1960’s 
the dollar standard was an American 
dream, the dream of a bankrupt wildcat 
banker. For a solid world banker the 
dream may easily become true. I believe, 
therefore, that recent U.S. efforts to make 
the international monetary system more 
symmetrical were shortsighted; like “be- 
nign neglect” they were a symptom of 
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failing leadership. To accept leadership 
by putting U.S. monetary policy back on 
a noninflationary course, thus encourag- 
ing the emergence of a dollar standard, 
seems to be the most realistic and most 
promising approach to international mone- 
tary reform. The basic problems of the 
international monetary mechanism are 
really a problem of U.S. monetary policy. 
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DISCUSSION 


Hossein Askari, University of Texas: I 
would like to direct my comments to the paper 
by Jiirg Niehans and in so doing I will have 
also indirectly addressed the issues presented 
in the other papers. Niehans is concerned 
with three related issues—first, the collapse 
of the Bretton Woods (BW) System; 
second, the short-run management of the cur- 
rent payments system; and third, the long-run 
reform of the international payments system. 
Let me take each of these in turn. 

Niehans maintains that the BW System 
collapsed because of the lasting expansionary 
course of American monetary policy which 
began in 1961. I find this argument either 
one-sided in its historical perspective or restric- 
tive in its interpretation of BW. In the first 
place, the United States was, for a long time, 
blamed for the so-called dollar shortage. Then 
in the 1960’s, it was accused of creating a 
dollar glut. So initially the complaint was one 
of too strong an American balance of payments 
position and later it turned to one of too large 
a deficit. It is clear that if the Europeans 
were not accumulating enough dollars, they 
could have devalued with respect to gold and 
if they were getting too many dollars, they 
could have revalued. I would, however, agree 
that the same result could have been achieved 
if the United States had changed the parity 
of the dollar to gold; but it chose not to, I 
think, for good reasons. But, in any case, the 
rest of the world had a very powerful and 
direct mechanism for correcting any complaint. 
Niehans could, however, argue that continuous 
changes in parity was against the “spirit” of 
BW. I would find such a position as subjective. 

In regard to the desired management of 
the current system, I have two related con- 
cerns. First, I think that there should be 
available a constant purchasing power (in 
terms of internationally traded goods) and 
interest bearing Special Drawing Rights 
(SDR). My reason for this is that the oil 
exporting nations are currently wasting a great 
deal of resources in haphazard development 
plans largely because they feel that they have 
to spend their oil receipts immediately. If, on 
the other hand, such an SDR was available 
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to them, they would be more willing to acquire 
such an asset in lieu of wasteful development 
and be possibly motivated to expand output 
and reduce oil prices. Second, the major 
balance of payments deficit now resides with 
nonoil exporting developing nations. But no 
exchange system can alleviate their deficit 
position. However, the International Monetary 
Fund (ZMF) could, by acquiring OPEC bal- 
ances through the creation of this new SDR, 
make large loans to finance development of 
such nations. Thus a larger Organization of 
Petroleum Exporting Countries (OPEC) sur- 
plus could be indirectly used to finance 
development of the largest segment of the 
world population. ' 

In the long run, I agree with Niehans that 
we should be able to do much better. Any 
viable long-run system must incorporate some 
flexibility in allowing for relative autonomy 
in domestic policy and further not be dis- 
ruptive in causing unnecessary short-run shifts 
in resources which are not dictated by long- 
run scarcities. 

Any system of fixed exchange rates will be 
limiting, as Niehans has pointed out, in flexi- 
bility of differing domestic goals. No nation is, 
I believe, willing to again abdicate control of 
its domestic monetary tools as required under 
a system where exchange rates do not change, 
or at least, do not change frequently. 

A system of floating rates, though desirable 
on many grounds, has two major drawbacks. 
First, large fluctuations in rates can cause 
transfers of real resources which may not be 
desirable from the long-run perspective. 
Second, and probably much more controver- 
sial, floating rates may enhance world wide 
inflation. I have come to this tentative con- 
clusion from some casual empirical and 
theoretical considerations. 

Economists have, since the writings of 
Keynes, agreed with the proposition that 
prices, although flexible upwards, tend to be 
sticky downward. Furthermore, since the 
theory of Absorption, the notion that devalu- 
ation will, in time, lead to pressures on 
domestic output, thus increasing prices and 
leading to an eventual deterioration of the 
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trade balance is commonly accepted. There- 
fore, by combining these two pieces of 
received theory, we can provide a mechanism 
for world inflation. 

A devaluation increases domestic prices. But 
given that prices are sticky downwards, a re- 
valuation may, on the other hand, only 
moderate price increases but does not lead 
to price decreases. Clearly if price declines 
would have occurred in the absence of down- 
ward stickiness, then this basic asymmetry be- 
comes crucial. More simply, if a country’s 
exchange rate depreciates by 10 percent, then 
this will add to inflation by a percentage 
points; if, at a later date, the exchange appre- 
ciates to its old level, theri inflationary pres- 
sures will be reduced by b percentage points; 
now because of the basic downward stickiness 
of prices, a is greater than b and thus the 
overall impact on inflation is a positive one. 
In essence, over the time period the exchange 
rate has not changed (it first depreciated but 
then it appreciated to its initial value) but 
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because of exchange fluctuations, inflation 
has increased. 

Beginning in August of 1971, many cur- 
rencies have, with varying degrees of official 
intervention, floated on world exchange 
markets. At times, these fluctuations in ex- 
change rates have been very large. Thus, these 
exchange fluctuations, through the mechanism 
described above, could have contributed sub- 
stantially to the recent surge in world wide 
inflation which became substantial: beginning 
in 1971. A casual glance at the data suggests 
that this ratchet effect of exchange fluctuations ` 
could have been the major contributor to 
world-wide inflation. However, a full scale 
econometric analysis is needed to assess the 
significance of this process. 

Based on the above casual reasoning and 
more importantly on ideas expressed in two 
joint papers with Franco Modigliani, I would 
recommend a system of sliding parities to 
provide the best long-run system of inter- 
national payments. 


INDEXATION—MONETARY CORRECTION? 


Government Intermediation in the Indexed 


Bonds Market 


By DAVID LEvHARI AND Nissan LIVIATAN* 


Various arguments have been presented 
in favor of government issuing linked 
bonds. A well-known argument is that in 
inflationary periods the government should 
enable the “small investor” to maintain 
the real value of his savings. Another argu- 
ment, which has been made recently, is 
that the stock of government indexed 
bonds issued will reduce the government’s 
incentive to use “inflation” as a tax. We do 
not wish, however, to discuss these argu- 
ments, or similar ones, which are based, 
essentially, on some political or social con- 
ceptions. (One could argue as an example 
that indexing of the government debt 
makes the inflationary tax a less effective 
tool and the government may be forced to 
inflate even more in order to acquire a 
given amount of real resources from the 
public.) Instead, we shall concentrate on a 
class of arguments which stress one major 
aspect of the problem: that by issuing in- 
dexed bonds the government reduces the 
inflation risk faced by the economic agents. 

It has been argued that the introduction 
of a risk-free asset enlarges the feasible set 
of the private investor and enables him to 
achieve a better diversification of his port- 
folio. In addition to this direct contribu- 
tion to the welfare it is argued that the 
existence of linked bonds encourages sav- 
ings under inflationary conditions and re- 
duces the tendency to make excessive in- 
vestments in real estate and other physical 


* Professors of economics, Hebrew University, 
Jerusalem, Israel. 


assets. This, it is argued, will reduce the 
pressure on real resources of the economy 
and hence reduce the inflationary pressure. 
Advocates of linked bonds consider these 
properties to be desirable under infla- 
tionary conditions. 

Tn the present paper we take a critical 
view of these arguments for and against 
indexed bonds. We shall first argue that it 
is implicit in the foregoing approach that 
there is no social economic cost to the gov- 
ernment introduction of indexed bonds. It 
is clear, however, that the government has 
to finance the interest payments on these 
bonds. The need to finance these payments 
imposes a cost on the consumers at large, a 
cost which may (or is likely to) abolish the 
benefit of the program. Thus, looking both 
at the costs and the benefits one cannot 
argue that the introduction of such bonds 
necessarily improves consumers’ welfare. 
We shall then consider the arguments that 
a market for linked bonds tends to en- 
courage savings and reduce “inflationary 
spending” in the economy. An analysis of 
this proposition within the framework of a 
specific model supports the proposition 
concerning savings but is rather indeter- 
minate concerning the effect on the infla- 
tionary process. 

If the inflationary process is assumed to 
be exogenous, we may apply the general 
principle that laissez-faire, perfect com- 
petitive markets lead to a Pareto optimal 
allocation of resources and intervention in 
that process cannot lead to a superior posi- 
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tion from the point of view of everybody. 
In this paper we show in a specific model 
who benefits and who is hurt from the 
government intermediation. 

Moreover, the inflationary process is at 
least partially created, influenced and pro- 
duced by government actions. One has to 
take into account the ability of govern- 
ments to manipulate and influence the in- 
flationary process itself and therefore the 
general principle that competitive markets 
lead to Pareto optimality cannot be simply 
applied. One has to take into account the 
different distributional effects of various 
government measures. Usage of different 
rules or acts, like inflationary financing and 
taxation, will bave different distributional 
implications. 


J. The Formal Model 


In order to deal with these problems we 
need a model for individual and govern- 
ment behavior. For the individual we 
choose a simple model based on two-period 
planning.* 

Consider an individual with a two-period 
planning horizon who consumes a single 
commodity. We denote his real consump- 


tion of the commodity by c and his initial’ 


endowment by yı. We also assume that he 
has an initial endowment of M nominal 
dollars and wishes to hold M dollars, the 
real value of which yields direct utility as a 
consumer’s good. He may also hold posi- 
tive or negative amounts of nonlinked or 
linked bonds. The dollar values of non- 
linked and linked bonds are denoted by By 
and B, respectively. The gross nominal 
rates of return on a dollar invested in non- 
linked and linked bonds are denoted by 7 
and r(p2/p1) respectively, with 7 being one 
plus the real rate of interest on linked 


*The model follows closely N. Liviatan and D. 
Levhari, “Risk and the Theory of Indexed Bonds,” 
res. report no. 67, Dept. of Economics, the Hebrew 
Univ. of Jerusalem, Mar. 1975. 
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bonds and 7 is one plus the interest rate. 
The individual’s budget constraint for 
the first period, in real terms is given by 


(1) y—ctmi—m=by +b, 


where 


m=—) ia and 5, = 2, 
pr pi pı 

p: being the dollar price of the commodity 

in the first period. Denoting by w the real 

value of the individual’s wealth in the 

second period we have 


(2) w = (m+ iby)x + rb, + Je 


where 


Assuming p: (next period’s price) and 
hence r, to be the only random variable in 
the system we obtain the following expres- 
sion for the expected value of w (denoted 
æ) and its variance (denoted by V»): 


(3) © = (m + iby)# + rb, + Ya 
Vo = (m + iby)? Vx 


where + and V, denote the expected value 
and variance of m respectively. 

The expected utility (U) function is as- 
sumed to be based on the mean-variance 
approach for the second period and on 
separability between periods, i.e., 


(4) U = uc, m) + f(®, Vu). 


In some of our calculations f is assumed to 
be quadratic 


(5) F, Vu) = am — B(@? + Vi) 


with a, B>0 and a—28H@>0. The indi- 
vidual is assumed to maximize U with re- 
spect to all the decision variables (c, m, 
by, bz) subject to (1) and (3). 

The first order conditions with respect 
to the three independent variables (c, m, 
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bz) can be rearranged to read as follows 





(6) ed 
ae Sat 
Ue t—1 
(8) i# — r = S(m + iby); 


S = (- Pe) > 0. 


w 


The first two tangency conditions have 
an obvious interpretation. The last condi- 
tion is (8U/ðb:)=0 and it can be stated 
alternatively as 


(8’) rr een (- £) Vw 


where 





is the marginal rate of substitution be- 
tween # and Vy, and is positive for a risk 
averter [fz>0, fv, <0]. 

Notice that sign (t#—r) =sign (m-+iby). 
This implies that we cannot have a nega- 
tive risk premium for nonlinked bonds, 
t#—r<0, because then by<0 for every- 
body and no market equilibrium exists. 
The same is true for i7#—r=0. The only 
possibility which is consistent with both 
positive and negative by is a positive risk 
premium, i.e., <#—-r>0. 


IJ. The Model of Government 
Intermediation 


We shall assume that the purpose of 
government intermediation in the bonds 
market is to increase the size of the market 
for indexed bonds (or to create such a mar- 
ket when originally it did not exist), 
through the supply of government indexed 
bonds. This is based on the presumption 
that the private sector is reluctant to issue 
indexed bonds. We assume that in order to 
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finance its indexed borrowing the govern- 
ment lends in the nonindexed market (by 
buying by). Thus the government acts as 
an intermediary in the capital market bor- 
rowing indexed and lending nonindexed in 
order to overcome the private sector’s 
aversion to borrow “indexed.” Our purpose 
is to investigate the implications of this 
intermediation. 

A common argument is that by its in- 
termediation the government enables the 
individuals (or firms) to reach a better 
diversification of their portfolios. This 
would indeed be the case if the individual 
could ignore the government need to fi- 
nance any possible losses associated with 
its intermediation agency. If however we 
take into account the need of the govern- 
ment to balance its accounts associated 
with the intermediation, we shall realize 
that no overall improvement in welfare is 
possible. To calculate the government 
“profits” from intermediation, notice that 
it pays on each dollar it borrows r -(p2/p:) 
(=r/r) and gets i on each dollar it lends. 
Thus in real second period magnitudes the 
agency’s profits are B*(im—r) where B* 
is the value of its borrowing (or lending). 
Let us assume first that the government 
balances its accounts by paying out (in the 
form of transfer payments) to the con- 
sumers the agency’s profits when the rate 
of inflation is relatively low (ir—r>0) and 
by taxing the consumers to finance its 
losses when inflation is relatively high 
(tr—r <0). Thus the government operates 
on the principle of a balanced budget. (We 
shall consider later the case where the 
government does not adhere to this prin- 
ciple.) We shall assume that the amount of 
transfer payments received by a particular 
individual is independent of the amounts 
loaned or borrowed by him. Moreover, we 
assume that the transfer payments do not 
vary across individuals so that it is equal 
to b*(ir—r) where b* is the real per capita 
value invested in government bonds. The 
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individuals are assumed to be aware of the 
system of transfer payments associated 
with the intermediation. The individuals’ 
wealth constraint can then be written as: 


(9) w = ys + (m+ iby)a + rbr 
+ b* (ir — r) 
= ya + [m + i(by + b”) hr 
+ rlbr — b*). 
The second period variance of wealth: 
(10) Vo = [m + iby + V. 


The term —rb* is the indexed indebted- 
ness of consumers originating from the ex- 
pected taxation. This debt is equivalent to 
any indexed loan of size b*. The assump- 
tion is that this debt is no different in any 
respect from indebtedness through bonds, 
i.e., the consumers in their behavior take 
into account all the future tax payments. 
If there has been no market for indexed 
bonds without the government’s inter- 
mediation due to some individual aversion, 
it is intuitively clear that we could not 
improve their welfare through the intro- 
duction of indexed bonds by the govern- 
ment. The cost is the simultaneous intro- 
duction of indexed indebtedness of the con- 
sumers through their future taxes. 

We can now show that government in- 
termediation cannot bring about an overall 
improvement in the allocation of risk. This 
can be shown as follows. We see from (9) 
that the government intermediation is 
equivalent to a new allocation of by and bz 
among individuals. Thus if we consider an 
indexed obligation to pay taxes rb* as 
equivalent to indexed borrowing, then we 
may regard b;—b*=5, as “effective” in- 
dexed borrowing. Similarly, we may con- 
sider by+b*= by as effective nonindexed 
lending. Summing over all individuals we 
also have >, 61= J, 6y=0. Hence 6, and 
by represent a feasible allocation of loans. 
If this allocation of loans improves the 
overall welfare, then the original laissez- 
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Jaire allocation was not Pareto-optimal 
which seems to be a contradiction. In other 
words, the government intermediation as 
described above is just a reshuffle of loans 
and therefore is unlikely to improve upon 
the competitive allocation. 


We argued elsewhere, using the ap- 
proach of Kenneth J. Arrow and Robert C. 
Lind, that there does not seem to be a case 
for pooling advantages resulting from gov- 
ernment intermediation in indexed bonds. 
According to Arrow and Lind, an inter- 
mediating company of the kind discussed 
in our paper will act on the basis of ex- 
pected values, reducing overall risk if at 
least two conditions are satisfied. First, 
the variation in the company’s profits must 
be independent of the other profits or in- 
comes of its shareholders. Second, an in- 
dividual shareholder’s dividend from the 
company should be made negligible com- 
pared with his incomes from other sources, 
by increasing the number of shareholders. 
This however does not seem to be the case 
with the problem in question. Note, first, 
that the intermediating company’s profits 
will fluctuate with the value of money and 
so will all the nonlinked incomes and as- 
sets of the shareholders. Thus the inde- 
pendence assumption is not met. Further- 
more, since everybody is involved in the 
bond market and everybody pays taxes, 
we cannot make the share of an individual 
shareholder negligible compared with his 
other incomes if the company is to handle 
a large fraction of the loan market in the 
economy. 

We have assumed so far that the govern- 
ment acts on the basis of a balanced bud- 
get. Alternatively, the government could 
act on the basis of an unbalanced budget 
financing the agency’s losses by printing 
new money and using its profits to reduce 
the money supply. Thus when inflation is 
relatively high so that the agency has 
losses, the government will increase the 
money supply and when inflation is rela- 
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tively low so that the agency has profit, 
the money supply will contract. It follows 
that the agency will increase the instabil- 
ity of the money supply and therefore also 
the value of money. Consequently, some 
consumers will face a reduction in welfare. 

In order to see more accurately the im- 
plications of deficit financing of intermedia- 
tion losses, let us use a simple quantity 
theory approach. Thus let us assume that 
next period price level changes are pro- 
portional to the quantity of money. The 
quantity of money per capita in the second 
period is: 


(11) Ms = Mi + pog — pob*(in — r) 


where M, represents the first period per 
capita money supply, g represents real 
government deficit (per capita) through 
its regular expenditures and —6*(ir—r) 
represents the real losses per capita which 
are added to the money supply (as it is 
financed by deficit). Here inflation is en- 
dogenously determined and it is deter- 
mined by real government deficit spending 
g- The inflation path will be induced by g 
through its impact on the money supply. 
If g is assumed to be random so will be the 
implied price level. 

The quantity theory assumed states that 


Ms ae 
(12) Es =k (k is a constant). 
2 


Combining (11) and (12) and using 


pı 
= — +) 

pe 

we obtain 
k— rb*¥ — g 
13 = 

ee 
where 

M, 


The expected value and variance of r 
are given by: 
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G5) y. t y 
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We assume that ib*¥<m which means 
that the private nonindexed liability to the 
government in the next period is less than 
the original money supply. In this case, an 
increase in 5* leads to an increase in V,. 

Consider again the “experiment”? de- 
scribed earlier where the government in- 
termediation leaves by of borrowers con- 
stant (shift from private to government 
borrowing) and reduces lenders’ by (shift 
from nonindexed to indexed lending) leav- 
ing everyone’s © unchanged (by setting 
r=i#). The variance of second wealth is 


Vo = (m + iby)’ Vr. 


In the case of borrowers, Ve will increase 
as a result of our increase in V, (through an 
increase in b*) causing a reduction of wel- 
fare. As for lenders (by >0) by will decline 
while V, will increase leading to compen- 
sated changes or changes in different direc- 
tions in their welfare. In any case some 
consumers will be made worse off by the 
government intermediation. 

Of course, in reality the restrictions of 
the foregoing “experiment” are too tight 
and the situation is more complicated. For 
example, the introduction of b* will affect 
not only V, but also # and has additional 
effects on welfare. If we calculate the dif- 
ference (Ar) between the value of # with 
b* and without, we obtain after some 
manipulation 


(16) At = 


where #* denotes its value with b*. What- 
ever the sign of Az (i.e., of d#—7), it will 
affect different consumers in different 
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ways. Thus if Az is positive, it will tend to 
improve the lenders’ welfare and reduce 
the welfare of large borrowers as it in- 
creases the value of their real debts. 

In any case since the increase in V, will 
diminish welfare for a large section of the 
consumers, we see that a change from the 
mode of operation of the agency from di- 
rect taxation to deficit financing does not 
change drastically the conclusions. 


HI. The Impact of Governmental 
Intermediation on Consumer’s 
Portfolio and Savings 


So far we have considered government 
intermediation from the point of view of 
improving the allocation of risk in the 
economy. There are however other argu- 
ments which are in favor of linked bonds. 
One such argument states that the intro- 
duction of governmental linked bonds 
tends to encourage personal savings in in- 
flationary times. Another argument con- 
cerns the composition of savings, or of con- 
sumers’ portfolio. In particular, it is ar- 
gued that linked bonds tend to channel in- 
vestment which would otherwise take the 
form of investment in real assets as a 
hedge against inflationary uncertainty. 
Thus the introduction of linked bonds 
enables the economy to avoid real invest- 
ment which is directed to the sole purpose 
of inflationary hedging. 

In order to analyze the foregoing argu- 
ments, we have to extend our model and 
include in it a physical asset which may 
serve as a substitute for linked bonds. We 
cannot ignore however the fact the invest- 
ment in real capital has risks of its own. 
Let us introduce accordingly a physical 
productive commodity with a random re- 
turn of the variety of “technological un- 
certainty.” For simplicity, we take this 
commodity to be identical with the com- 
modity consumed (“wheat”). The quan- 
tity of “wheat” held as a productive asset 
will be denoted by q (¢>0) and its gross 
rate of return (in physical units) will be 
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denoted by x. We assume that x is a ran- 
dom variable with a known distribution. 
The individual’s w is then 


(17) wy = (m + iby)a + qx + rbr; 
by =u—c+m—m— qb, 
with æ and V» given by 


(18) iy = (m + iby + gt + rbr 
Voy = (m + ibn) Vr t+ GV a 
+ 29(m + iby) cov (x, r). 


Let us consider now the effect of intro- 
ducing governmental linked- bonds, by 
means of intermediation, when no such 
market exists or enlarging the size of an 
existing market for linked bonds when it is 
considered to be too small. To analyze the 
effects of this policy in a framework of 
general equilibrium seems to be at this 
stage too presumptuous. We shall confine 
ourselves instead to a simple experiment 
on the micro level which may nevertheless 
provide some clues as to the result of the 
(missing) market experiment. 

The individual experiment is the follow- 
ing. Consider a consumer who reaches his 
optimum with respect to the variables c, 
mM, q, br and by at given interest rates and 
prices (i, 7 and pı) and a given distribution 
of v (this includes the case where no mar- 
ket for bz exists in which case b,=0). Let 
the optimal values of by and bz be denoted 
by by and bg . Let us now change the role of 
by and bz from decision variables to pa- 
rameters and change arbitrarily the com- 
position of bonds in favor of linked bonds 
holding their sum constant (i.e., by+br= 
by +b). Clearly the change imposed on 
the composition of bonds will require an 
adjustment in the optimal quantities of c, 
m and g. Our purpose is to inquire into the 
nature of the latter changes which are 
caused by the increase in the share of 
linked bonds in the overall portfolio. This 
experiment may be considered as a method 
of finding out which of the variables—c, 
m and g—are substitutes and which are 
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complements of 6b, as the degree of bond 
linkage is increased. It may therefore pro- 
vide some indication as to the result of in- 
creasing br through government inter- 
mediation. 

The calculations on the effect of increas- 
ing bz (at the expense of by) on current 
consumption (c) shows that (dc/db,) <0 
(as the sign of r—i# is negative), so that 
more indexation in the bond market dis- 
courages current consumption and en- 
courages saving. It is somewhat surprising 
that with all our simplifying assumptions 
we did not obtain a definite effect on g and 
m. Thus it is not at all clear whether the 
introduction of linked bonds will reduce 
investment in physical assets. The reason 
for this seems to be that not only the real 
value of money is subject to variation, be- 
cause of r, but also the real asset, because 
of x. In a market equilibrium the relative 
return on these two assets (um being the 
return on money) are adjusted to compen- 
sate for the differences in variances and it 
is not at all clear a priori which of these 
assets (if any) should be reduced as bz in- 
creases. The only fact which is clear is that 
m-+q will increase since this is the counter- 
part of the reduction in c. 

However in the case of m we find that 


dm 
—>d0 
dbz, 
if the condition 
lt — r 
(19) a Ce 2 
4 


is fulfilled.? 

The results of our experiment seem to 
indicate the following consequences of in- 
troducing linked bonds: a reduction in ex- 
penditures on current consumption, an in- 


*A possible intuitive explanation may run as fol- 
lows. By supplying more “indexing,” i.e., by increas- 
ing bz relative to bx, we provide him with more 
safety as far as changes in 7 are concerned. He may 
afford, therefore, to enjoy more liquidity in spite of 
the risk associated with it. 
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determinate effect on investment in physi- 
cal capital, a decrease in aggregate demand 
for physical commodities (consumption 
plus capital goods) provided the variance 
of the value of money is sufficiently large. 

A related problem which we analyzed 
was to compare the effect of an increase in 
V, in two alternative systems, the first 
without indexed bonds (nonmixed system) 
and the second with a “‘mixed” portfolio 
including bz. 

For the reaction of the mixed and non- 
mixed regimes to an increase in the vari- 
ance of the value of money (V+) we have 
the following conclusions. If there is a con- 
siderable variability in the returns on 
physical investment (which is a reasonable 
assumption), then an increase in V, will 
increase the demand for current consump- 
tion in the nonmixed regime and reduce it 
in the mixed one. Demand for investment 
in physical assets will increase under both 
regimes but the increase is likely to be 
greater under the nonmixed regime. (This 
is likely to be the case when physical assets 
and Jinked bonds are substitutes in the 
sense defined earlier.) It is not clear 
whether the current inflationary pressure 
resulting from an increase in V, will be 
smaller in the mixed regime. This is re- 
lated to the fact that there does not seem 
to be a tendency for a flight from money 
(and into commodities) under the non- 
mixed regime. 

The main advantages of mixed regimes 
seem to lie in the tendency of this regime 
to keep the demand for current consump- 
tion and investment in physical capital at 
relatively lower levels under the conditions 
specified earlier. If this is considered as an 
advantage, then it is achieved at the cost 
of a relatively inefficient allocation of risk 
in the economy. 
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Inflation and the Income Tax 


By HENRY Aaron* 


‘Tis the Night Before Xmas, and all o 
through the nation 

Your bonus means nothing because of 
inflation.’ 


The recent increase in inflation has ele- 
vated the question of whether and how the 
tax system should be adjusted to cope with 
rising prices from a matter of academic 
curiosity to a live political issue. Many 
other nations, having long experienced 
high rates of inflation, years ago adopted 
rules for altering their tax systems auto- 
matically as prices rise. Should the United 
States do so today? If so, what adjust- 
ments should be made automatically, and 
which should be left to ad hoc remedy by 
periodic legislation?? 


I. The Problem 


Inflation affects tax liabilities in three 
ways. First, it may alter real factor in- 
comes. Second, it affects the measurement 
of taxable income. Third, it changes the 
real value of deductions, exemptions, 
credits, ceilings and floors, bracket widths, 
and all other tax provisions legally fixed in 
nominal terms. 

Inflation affects factor incomes by alter- 
ing such quantities as nominal interest 


*The University of Maryland and the Brookings 
Institution. The views expressed are the author’s only 
and do not purport to represent the views of other 
staff members, officers, or trustees of the Brookings 
Institution or the Fund for Public Policy Research. 

1 Mad Comics, no. 172, Jan. 1975, p. 11. 

*These questions were examined at a recent con- 
ference sponsored by the Brookings Institution and 
the Fund for Public Policy Research. This paper draws 
freely from the Conference papers and discussion, 
which will be published by Brookings in 1976. My 
acknowledgments to participants are too extensive and 
too numerous to list, as readers of the forthcoming 
book will find obvious. 
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rates, desired money balances, real tax col- 
lections (due to inflation-causing issuance 
of money), and savings. In short, inflation 
may alter the comparative static general 
equilibrium and necessitate lengthy ad- 
justments. Whether taxes are collected on 
nominal incomes, real incomes, or some 
combination, will affect the properties of 
the resulting general equilibrium and may 
have perceptible effects on economic effi- 
ciency and on pretax income distribution. 
Unfortunately, current understanding of 
these issues is primitive.’ Whether or not 
the tax code should be written to take ac- 
count of inflation may well depend on the 
nature of these effects. However, one must 
first understand the adjustments neces- 
sary to convert the income tax from a tax 
on nominal income into a tax on real in- 
come. In general, the tax code properly 
disregards the forces that generated in- 
come; it is concerned only with measuring 
correctly the income actually received. 


II. A “Real” Income Tax: 
Income Definition 


All business income may be regarded as 
the excess of gross receipts (or sales), S, 
over a set of expenses including labor costs 
——L, material costs—M, depreciation—D, 
and interest costs, equal to the product of 
the market interest rate, r, times net debt 
—B.* Profits, r, are thus 


r=S—(L+M+4+D+4+2B), 


where r=? the real interest rate in a world 
of stable prices. 


* For pioneering efforts see Martin Feldstein (1975b) 
and Jerry Green and Eytan Sheshinski (1975). 

* For simplicity, I assume that borrowing and lend- 
ing rates are identical. 
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I define a “real” income tax sysiem to be 
one that imposes the same real tax burden on 
any given real transactions regardless of the 
rate of inflation, p.° Thus, taxable income 
from capital must be r(1+ $) for any value 
of ġ. In addition, all nominal quantities in 
the tax code must be inflated by 4, so that 
their real value is unchanged.° 

The current tax system clearly does not 
tax real income. Four changes are neces- 
sary. Assume that all prices rise propor- 
tionately. Interest rates rise enough to 
keep real interest payments, measured in 
current dollars, constant, i(1+), and to 
offset the decline in the nominal value of 
net debt, AB, i.e., r= [i(1+/)+ 4]. If the 
firm uses FIFO accounting, profits, 7’, are 
given by 


a = (S — L)(1+ $) 
— {M+ D+ (i + $) +B} 
= (S— L — iB)(1 + $) 
— (M + D + pB) 
Profits are misstated by 
T = (i + $) = p(M + D— B) 


‘This equation underscores three of the four 
adjustments necessary to make real tax- 
able income independent of inflation. First, 
inventory costs must be inflated by the in- 
crease in the general price level. Second, 
depreciation must be similarly adjusted.’ 


I assume the initial price level is unity and ignore 
the choice of an appropriate index with which to 
deflate the various entries used in calculating income. 

ĉ An alternative definition of a real tax system 
would require that real after-tax income be unaffected 
by inflation. I find this goal overambitious and hard 
to define. It would require the tax system to offset 
effects on real factor incomes. And, since the supply of 
labor might be effected, it would require valuation 
of leisure. 

TI assume that the value of depreciable assets is 
expressed in prices prevailing at the beginning of the 
accounting period. This assumption is equivalent to 
assuming that the book value of assets is adjusted 
annually by . Alternative adjustments that defer 
taxation of gains and losses from changes in relative 
prices are allowance of LIFO inventory accounting 
and replacement cost depreciation. 
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Third, the firm must be taxed on the capi- 
tal gain arising from the decline in the real 
value of net debt, B. In that case, profits 
are equal to 


S+ — L(+ §) — D+ 9) 
— [i(1 + ) + p]B+ $B 
= [S—-(L+M+D+4+iB)\(1+/ 
= (it $). 


In plain English, a “real? tax system 
requires that the historical cost of mate- 
rials and of depreciation be increased by 
the rate of inflation and that the capital 
gain on the decline in the real value of net 
debt be included in taxable income.’ 

The fourth adjustment concerns capital 
gains. If prices rise 100 # percent per year 
and assets appreciate 100 r percent per 
year, nominal growth will be 100 percent 
(n=r-+-). After t years an asset purchased 
at 1 will be worth e”t, the original purchase 
price in current dollars will be et, and the 
real gain in current dollars will be (e"*—e**). 
This amount should be included in taxable 
income.’ 

Two observations are in order. First, the 
market interest rate may not rise exactly 
to i(1+4)+ 4. In that case the real inter- 
est cost changes. But many factors in addi- 
tion to inflation can cause changes in real 
interest rates. If the objective of the tax 
system is to impose the same real tax bur- 
dens on given real transactions regardless 
of the price level, then tax burdens should 
be altered by changes in real interest rates 


John B. Shoven and Jeremy Bulow have argued 
that if accrued gains on net debt are included in 
income, the decline in the market value of net debt 
should also be included. Thus, if bonds decline from 
100 to 80 because interest rates rise, a firm should 
include 20 percent of its net debt in income, since 
it could repurchase its debt and realize a profit. 
Although this suggestion has some theoretical appeal, 
practical objections to it are enormous. 

° Roger Brinner has shown that if half of capital 
gains are subject to tax in a world of stable prices, the 
proportion of capital gains subject to tax when prices 
are rising is less than half, but approaches half as the 
holding period increases, i.e., .5 (e"* — e**) / (e"* — 1). 
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TABLE 1—CHANGE IN Tax LIABILITY AS PERCENT OF BEFORE Tax INCOME IF FULL 
ApyUSTMENT FOR Five Percent ONE-TIME INFLATION WERE INTRODUCED 








First Year and Long-Term Effects* 


Transportation, Com- 
munication, Electric, 
Gas Services 


Manufacturing, 
Mining Construction 





Wholesale and Retail 
Trade, Services 


Finance, Insurance 
Real Estate 











First Year [Long Term| First Year |Long Term| First Year |Long Term} First Year [Long Term 


Change in Taxes 


Decline 
More than 100% 1 
50-100% 0 
20-50% 3. 
10-20% 4 
0-10% 36 


ph paa 
or ae 
DOE OO 








Increase 

0-10% 32. 
10-20% 8 

20-50% 6. 
50-100% 2 
More than 100% 3 


rOoOrRNY 
ONDON 


{percent of firms) 











4.9 0.7 2.9 6.3 7.9 
6.5 0.7 3.4 7.4 8.8 
15.8 2.9 12.0 18.2 19.9 
16.6 4.5 16.2 13.5 13.5 
35.4 28.6 46.9 15.0 15.6 
12.1 31.2 11.2 14.3 13.2 
3.4 11.9 2.9 6.0 4.7 
2.8 11.3 2.2 7.9 6.8 
1.3 4.0 1.1 4.9 4.3 
1.1 4.4, 1.4 6.4 5.3 





Source: T. Nicholas Tideman and Donald Tucker. 
a Tax liabilities are discounted at 5 percent. 


whether caused by inflation, changes in 
money supply, or “animal spirits.” 
Second, inflation adjustment may raise 
or lower tax burdens. The more heavily 
leveraged a firm is, the more likely is its 
tax burden to be increased during the on- 
set of inflation by the introduction of in- 
flation adjustments. The size of the debt 
adjustment depends only on the amount of 
current inflation. But the size of the ad- 
justment for depreciation depends on the 
amount of inflation since the oldest de- 
preciable asset was acquired. Thus, the 
depreciation adjustment begins slowly and, 
in the face of protracted inflation, only 
reaches its maximum after many years. 
T. Nicholas Tideman and Donald Tucker 
have demonstrated this fact for U.S. cor- 
porations with assets exceeding $1 million. 
(See. Table 1.) Most firms would pay more 
tax under a real income tax system than 
they do under the existing system with the 
onset of inflation. Large, and in some cases 
dramatic, tax increases for utilities are the 


rule because typically they are heavily 
leveraged. The reverse pattern prevails for 
financial corporations. Long-term tax bur- 
dens are reduced for the overwhelming 
majority of firms and most dramatically 
for utilities, a highly capital intensive in- 
dustrial group. This reversal occurs be- 
cause heavily leveraged firms, that suffer 
tax increases from indexation at the onset 
of inflation, tend to have long livid capital 
assets and to benefit greatly from revalua- 
tion of depreciable assets. 

The most striking aspect of Table 1, 
however, is the extreme variety of impacts 
of a switch to a real income tax system. A 
sizeable redistribution of business income 
tax liabilities would occur.” 


P Sidney Davidson and Roman Weil have calculated 
the first year effects of these adjustments for the Dow 
Jones 30 Industrials and 24 Utilities. Their results con- 
firm the wide range of effects. ATGTs taxable income 
for example, would have risen from $2.490 billion to 
$4.639 billion in 1974 based on reported transactions. 
By contrast taxable income of General Motors wotld 
have fallen from $1.065 billion to $.254 billion. 
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III. A Real Income Tax System: 
Nominal Quantities 


Once income has been defined, actual 
tax liabilities are calculated by applying 
tax rates, exemptions, credits, allowances, 
and deductions, in order to reach taxable 
income and tax liability. Many of these 
provisions are expressed in fixed nominal 
amounts.!! The real value of those and 
other magnitudes is reduced when prices 
rise. Through this channel inflation un- 
ambiguously increases income tax liabil- 
ities on both individuals and corporations. 

According to estimates by Emil H. Sun- 
ley and Joseph A. Pechman, the combina- 
tion of inflation and growth would have 
increased personal income tax collections 
from 10.7 to 16.3 percent of adjusted per- 
sonal income between 1960 and 1975 if 
Congress had not modified income tax 
laws. Real growth alone would have in- 
creased revenues from 10.7 percent to 12.3 
percent of adjusted personal income. In 
fact, personal income taxes rose from 10.7 
to 11.4 percent of adjusted personal in- 
come, between 1960 and 1975, indicating 
that tax changes enacted periodically by 
Congress counteracted not only the in- 
crease in revenues generated by the im- 
pact of inflation on the rate structure, but 
also part of that caused by real economic 
growth. 

The composition of the discretionary tax 
reductions differed slightly from the re- 
ductions that indexation of the rate struc- 
ture would have generated. In particular, 
discretionary tax changes have reduced 
taxes more than indexation would have 
done for those with real incomes in 1975 
dollars below $25,000 and over $200,000, 
and have reduced them less for those with 


" For example, in 1975 married couples paid 14 per- 
cent of the first $1,000 of taxable income in tax; the 
personal exemption was $750; the per capita credit 
was $30; corporations paid 20 percent on the first 
$25,000 of profits, and 22 percent on the second 
$25,000; the low income allowance was $1,900 and 
the maximum standard deduction was $2,600. 
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incomes between $25,000 and $200,000. 
The difference in disposable income is less 
than 1 percent for those with incomes of 
$10,000 to $25,000. 

A long-standing argument against in- 
dexation of nominal quantities has been 
that a rate structure fixed in nominal 
terms acts as a built-in stabilizer. When 
prices rise, real tax collections increase, 
dampening aggregate demand and thereby 
curtailing inflationary forces. This argu- 
ment is incomplete, however. If inflation 
and excess unemployment coexist, the re- 
duction in aggregate demand caused by 
the inflation-generated increase in taxes 
will tend to stabilize the price level, but 
aggrevate unemployment. 

Based on simulations performed on the 
SSRC-MIT-PENN model, James Pierce 
and Jared Enzler report that the impact on 
real and nominal economic aggregates of 
an exogenous increase in demand is af- 
fected negligibly by indexation of the 
nominal quantities in the personal income 
tax.}? 


IV. What Should Be Done? 


A government’s decision as to elimina- 
tion of each of the two types of inflation 
effect is logically independent of its 
decision with respect to the other. It may 
choose to index the tax system so as to 
tax income expressed in prices of some 
former year instead of income in current 
prices howéver the latter may be mea- 
sured; to eliminate distortions in the 
measurement of income in current prices; 
to do neither of these things; orto do both 
of them. [Edward Denison] 


Because the choice about what to do in- 
volves guesses about the outcome of re- 
search not yet performed and political 
judgments on which we are all amateurs, I 
shall try to characterize the views expressed 
at the Brookings Conference and turn to 
my own only in conclusion. 


*In correspondence, Ray Fair reports similar results 
for identical simulations in his model. 
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Few thought that indexation of nominal 
quantities (i.e., of the rate structure) was 
intrinsically very important at rates of in- 
flation experienced since 1960 or even 
since 1970. Congress has shown itself quite 
capable of reducing taxes sufficiently 
promptly to keep aggregate collections 
roughly constant. The difference between 
discretionary tax cuts and the hypotheti- 
cal results of an indexed 1960 law may be 
viewed either as expression of a collective 
desire to reallocate tax burdens or of irra- 
tional Congressional reticence to tamper 
with the divisive issue of the rate struc- 
ture. But, in either case, the difference is 
small. (Actual reductions have concen- 
trated on personal exemptions, the stan- 
dard deductions, low income allowance, 
maximum tax on earned income, the per- 
sonal credit, the earned income credit, and 
so on.) The differences between the stabi- 
lizing properties of an indexed system and 
those of a periodically amended system are 
negligible. 

In the eyes of those who place primary 
emphasis on indexation of the measure- 
ment of income, indexation of the rate 
structure was viewed by some as likely to 
further their primary goal (by alerting 
policy makers to the issue) and by others 
as likely to impede their primary goal (by 
letting the public think that partial action 
was enough). According to another view, 
indexation of the rate structite would set 
back the cause of tax reform. Tax reforms 
typically increase revenue by widening 
the base, but Congress seems loathe to 
enact revenue-increasing tax bills. Conse- 
quently, tax reform is most likely to occur 
when automatic increases in revenues 
create the opportunity for discretionary 
reductions. Indexation would drastically 
reduce the number of such opportunities. 

While these judgments are clearly open 
to challenge, the key point is that no par- 
ticipant at the Brookings Conference ar- 
gued that indexation of the rate structure 
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is very important and all felt that the issue 
is primarily political, not economic. 

The case for or against the tax base is 
far more complex and rests to a much 
greater extent on economic analysis. Un- 
fortunately, much of that analysis has not 
been done. The basic argument for indexa- 
tion of the tax base flows naturally from 
modes of analysis congenial to economists. 
First, all of the postulates of welfare eco- 
nomics rest on marginal equalities among 
real quantities. If taxes fall on nominal 
quantities that are not proportional to real 
quantities, excess burdens result. Second, 
a nominal tax system violates principles of 
horizontal equity and may increase the 
volatility of interest rates during infla- 
tionary periods. Balancing these advan- 
tages of a real income tax system are the 
added compliance costs for business and 
households. At 30 percent inflation, most 
would feel that benefits of a real income 
tax system outweighed added compliance 
costs; at 1 percent inflation the reverse is 
true. The practical question, then, is how 
much inflation makes adjusting the tax 
base worth the added trouble. Ii a decision 
is made to adjust the tax base, how should 
it be done, and how quickly? 

The latter question gains force from the 
estimates compiled by Tideman and 
Tucker, summarized in Table 1. They sug- 
gest that the redistribution of tax liabilities 
among and within industries, in both the 
short and the long run, from even a short 
burst of inflation would be sizeable. The 
effects of sustained inflation would be even 
greater. While the distortions of a nominal 
tax system have little to recommend them, 
many may have been capitalized into 
equity prices. Their removal would create 
windfall gains and losses, perhaps large 
ones. This possibility suggests the need to 
consider how an indexed system should be 
introduced.’ This issue was raised, but not 


“Should it be enacted now, but become effective 
only after several years? Should taxpayers be required 
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addressed, at the Brookings Conference. 

Furthermore, all taxes create distortions 
and excess burdens. Under a nominal tax 
system, inflation changes those distortions. 
But it is not clear which set of distortions 
is more serious.4 Consider the following 
argument. “In the absence of inflation, in- 
come from capital is undertaxed, largely 
because only half of capital gains is in- 
cluded in income, the interest on state and 
municipal bonds is exempt, and businesses 
may claim excessively rapid depreciation 
(especially on structures, see Paul Taub- 
man and Robert Rasche) and the invest- 
ment tax credit. Inflation operates through 
a tax system based on historical cost in the 
same manner as an imperfect capital levy 
(see Peter A. Diamond). Accordingly, in- 
flation at least up to some (what?) level 
offsets existing imperfections in the de- 
finition of income.” If this view is accepted, 
then adjustment of the tax base for infla- 
tion may be desirable only as part of a 
general reexamination of the taxation of 
income from capital. 

Some participants in the conference held 
that indexation should reproduce the real 
tax burdens in an inflationary world that 
the present tax code would generate if 
prices were stable. I find this view un- 
tenable. First, some existing provisions 
were introduced or are retained in part to 
offset inflation. (Abandonment of the re- 
serve-ratio test seems the clearest example.) 
Second, the view that removing the dis- 
tortions of inflation deserves attention 
whether doing so aggravates or ameliorates 
existing imperfections seems to place form 
before substance. 








to calculate liabilities under both nominal and inflation- 
adjusted bases, and pay tax on a weighted average, 
where the weights shift over time? Is some other 
course preferable? On transitional equity, see Feld- 
stein (1975a). 

“See Martin Bailey. 

* This argument presumes that income, rather the 
consumption, is the proper tax base. 


MAY 1976 


V. Conclusion 


The most useful conclusion I can offer 
to this incomplete treatment of the issues 
surrounding indexation is an agenda for 
future research, however partial and idio- 
syncratic it may be. First, models of the 
effects of inflation through the tax system 
on the real equilibrium and on the growth 
path of the economy are in an early stage 
of development. Until we have a better 
understanding of how the failure to index 
affects real quantities, it is hard to argue 
persuasively that conversion to a “real? 
income tax is worth the legislative trouble, 
the probability that a radically new ap- 
proach to taxation will entail costly and 
lengthy shakedown period, and the further 
erosion of the simple, nominal dollar stan- 
dard we live by (see Arthur Okun). Al- 
though this research is important, it is im- 
mensely complicated and so far has re- 
quired drastic and essentially important 
abstractions from reality if any analytic 
results are to be obtained. For this reason, 
I am pessimistic that it will contribute 
much independently to the debate about 
indexation. 

Second, extensive research on problems 
of transitional equity is clearly indicated 
and is likely to contribute significantly to 
the policy debate. How great are the dis- 
locations of switching from the existing 
tax system tg an indexed one? Who gains? 
Who loses? How can losers be compen- 
sated? Should they be? Clearly these esti- 
mates must entail models of the impact of 
inflation on real quantities under a “‘nomi- 
nal” income tax system. 

Finally, a whole set of questions relating 
to administrative costs (a low prestige sub- 
ject which economists of even moderate 
ambition discreetly ignore!) need to be 
examined. Is the added cost of an inflation 
adjusted system big or small? If it is big, 


*A notable exception, but only at the theoretical 
level, is Walter Heller and Karl Shell. 
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are there short cuts to indexation that re- 
move most of the distortions but cause few 
of the adjustment problems? Precisely 
what changes must be made to index the 
tax system? 

When the answers to some of these ques- 
tions are available and when we are better 
able to tell whether the inflation of the 
past few years was an unwelcome intruder 
or the harbinger of an inflationary brave 
new world, we will be in a better position 
to determine the desirability of indexation. 
Until then, I suggest that we recall Mort 
Sahl’s definition of a “modern Republican,” 
a person who is willing to try new policies 
—but not now, and that we adopt the 
mantle of “modern indexers.” 
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Indexing and the Capital Markets 


By Witiiam PooLg* 


The inflation of the past few years has 
generated substantial interest among eco- 
nomists in the theory of price level 
indexed bonds. But this academic inter- 
est, as measured. by the number of papers 
on the subject, stands in sharp contrast to 
the market interest in indexed bonds as 
measured by the number of new issues of 
such bonds. Indeed, a recurring theme in 
recent papers on indexing is the question 
of why indexed bonds do not exist in the 
United States: 

The analysis of the nonexistence of 
indexed bonds, and of the potential role 
of these bonds more generally, may be 
conveniently divided into four topics, and 
this paper is organized accordingly. The 
first topic concerns the analysis of indexed 
bonds within the context of a total port- 
folio. The second concerns the role of 
indexed bonds in changing the economy’s 
response to changing rates of inflation. 
The third concerns the use of these bonds 
to eliminate the distortion to the time 
shape of debt service caused by inflation. 
The fourth topic—one given insufficient 
attention in my view—concerns the prac- 
tical problems of index construction and 
related matters. 


I. Portfolio-Theoretic Analysis 


The recent application by Stanley 
Fischer (1975a, 1975b) and others of 
standard portfolio theory to index bonds 
has substantially improved the analysis 
of these instruments. It is now generally 
accepted that, roughly speaking, the 
household demand for indexed bonds— 
a demand that may be negative if bonds 
are issued as a source of funds—depends 


* Professor of Economics, Brown University. 


200 


on how the bonds fit into a total portfolio 
consisting of human and physical capital, 
equities, nominal bonds, and nominal 
debt. Similarly, a firm’s supply of indexed 
bonds—a supply that also can be either 
positive or negative—depends on how 
such bonds fit into a capital structure 
consisting of nominal bonds and equities 
financing the real and/or financial assets 
owned by the firm. In the abstract, the 
same portfolio theory is applied to house- 
holds, financial firms, and nonfinancial 
firms and these different types of economic 
units take on separate theoretical identities 
according to the assumptions made about 
the expected yields and the variances and 
covariances of the yields on the different 
types of assets and liabilities. Of lesser 
importance, the different types of eco- 
nomic units may also be assumed to differ 
in their attitudes toward risk. 

Alan Blinder (1975), using a portfolio 
model, has recently suggested that indexed 
bonds do not exist because a firm would 
want to choose as the index the price of 
its own output while a household would 
want a general price index. Blinder’s 
ingenious solution to this problem is his 
proposed “National Inflation Mutual 
Fund” that would buy bonds indexed to 
individual industry prices and sell bonds 
indexed to a general price index. As 
Blinder emphasizes, however, a firm 
would want to issue bonds indexed to its 
own selling price only if that price were 
positively correlated with the firm’s profits. 
A firm would not want to issue such 
bonds if cost-push forces frequently 
forced up its own prices and simultan- 
eously reduced its profits. 

Blinder’s cost-push argument can be 
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generalized; I would conjecture that U.S. 
experience has been for inflation surprises 
to be associated with lower real yields on 
human and physical capital independently 
of whether the inflation is higher or lower 
than anticipated. On the one hand, infla- 
tion lower than anticipated has usually 
been associated with business cycle down- 
turns and, therefore, with reduced returns 
due to unemployment of labor and capital. 
On the other hand, inflation higher than 
anticipated has typically occurred during 
or just after wars. War absorbs part of 
the national output and leaves less output 
available to serve as the real return to 
labor and capital. 

The cost-push argument emphasized by 
Blinder—applied, for example, to the 
effects of poor harvests and the Organiza- 
tion of Petroleum Exporting Countries 
(OPEC) cartel on inflation in 1973-74— 
may or may not provide a satisfactory 
explanation for the recent inflation; there 
is still the question of whether the cost- 
push disturbances would have had much 
effect in the absence of a prolonged period 
of above-normal money growth. But what- 
ever the merits of the various theories of 
inflation, if it is true that unanticipated 
accelerations of inflation are correlated 
with reduced supplies of domestically 
available goods, then it is clear that 
issuance of indexed bonds, whether linked 
to general or industry prices, will not be 
attractive to firms. On this view the stan- 
dard portfolio models suffer from a sym- 
metry assumption, the assumption being 
that if equity-type investments have real 
yields that are affected by inflation, then 
those yields change in one direction when 
inflation is higher than anticipated and in 
the opposite direction when inflation is 
lower than anticipated. 

An observation supporting my conjec- 
ture is that long-term corporate bonds 
almost without exception are callable well 
before maturity. I have recently collected 


INDEX ATION—MONETARY CORRECTION? 2 g 201 


data on all Aaa and Aa long-term (20 
years and over) corporate bonds issued 
in the United States from 1965 to mid- 
1974; of my sample of 535 issues, only 
two were noncallable to maturity and 
none of the others had more than 10 
years of call protection. For no bonds 
were the call premiums very large. Simi- 
larly, individual home mortgages typically 
have very limited call protection, The 
callable bond and callable mortgage are 
well-designed instruments for economic 
units whose real earnings are depressed 
by inflationary surprises in both direc- 
tions; real interest costs fall with positive 
unanticipated inflation but rise only to a 
limited extent with negative unanticipated 
inflation because interest rates fall and 
high nominal interest bonds and mortgages 
are called and refinanced. 

From the recent work it is clear that 
portfolio theory does not adequately ex- 
plain the complete nonexistence of indexed 
bonds in the United States. While it may 
or may not be true that the representative 
household and representative firm face 
parameter values that make indexed bonds 
unattractive, it must be true that there 
are many nonrepresentative households 
and firms for whom indexed bonds would 
be highly desirable. A diversity of prod- 
ucts tailored to different tastes and tech- 
nology is the rule in competitive markets, 
and certainly the existing diversity of 
financial assets suggests that there is no 
reason why indexed bonds should not 
have at least some place in the market. 


II. Macroeconomic Performance Under 
Changing Inflation Rates 


It has been argued, especially by Milton 
Friedman (1974), that widespread index- 
ation would substantially ease the transi- 
tion to a secularly lower inflation rate and 
thereby improve the odds that the govern- 
ment will maintain policies consistent with 
ending inflation. The argument is that 
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unanticipated declines in inflation cause 
unemployment because real wages and 
real debt service rise. Moreover, indexa- 
tion of the tax structure would eliminate 
the government’s easy access to real 
revenue through inflation. 

Whatever the merits of this position in 
general, its applicability to the capital 
markets seems somewhat limited. As noted 
above, corporate bonds and home mort- 
gages are already rather effectively 
indexed on the downside through call pro- 
visions. The federal government is not 
especially vulnerable to lower inflation 
with respect to the real burden of its debt 
because it has so little long-term debt 
outstanding and because of its extensive 
taxing and borrowing capacities. State 
and local governments are by far the most 
exposed issuers of long-term debt; muni- 
cipal bonds are generally not callable and 
a substantial quantity of debt with distant 
maturities is outstanding. 


IU. The Time Shape of Debt Service 


Much recent work on the home mort- 
gage market has emphasized that the 
traditional fully-amortized fixed rate mort- 
gage carrying a nominal interest rate 
reflecting inflationary anticipations is a 
poor instrument for the typical household.* 
The traditional mortgage has a constant 
nominal debt-service stream and, there- 
fore, a declining real debt-service stream 
in an inflationary period. If two mortgages, 
one issued in an inflationary environment 
and one in a noninflationary environment, 
have the same anticipated real rate inter- 
est, then the one issued in the inflationary 
environment may involve such rapid re- 
payment in real terms that the typical 
household may be unable to meet the 
repayment schedule even though the 
household’s real income prospects are fully 


*See especially Poole (1972), Donald Lessard and 
Franco Modigliani (1976). 
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adequate to meet the longer real repay- 
ment schedule in a noninflationary envi- 
ronment. Other borrowers, such as non- 
financial firms and state and local govern- 
ments, may face a similar problem. 

Many borrowers are able to adjust their 
borrowing and lending behavior using 
traditional debt instruments in such a 
way that the time shape of real debt 
service of a portfolio package is not 
changed by inflation. But if real income, 
real spending flows, and real debt service 
are to be unaffected by inflation, then 
during an inflation the portfolio package 
required to finance a given capital project 
necessarily involves a larger accumulation 
of debt, both nominal and real, in the early 
years of the life of the project; the present 
value of the distant real debt service must 
be represented by a currently large value 
of the principal of nominal debt. 

The shortening of the effective maturity 
of the debt when conventional debt instru- 
ments are used in an inflationary period 
makes all borrowers more vulnerable to 
bankruptcy. The problem is compounded 
by the fact that lenders typically do not 
realize that conventional accounting prac- 
tices can seriously distort the reported 
income position of a given borrower. The 
inflation premium part of nominal interest 
payments is actually repayment of princi- 
pal rather than real interest expense. 

The use of price level indexed bonds 
and mortgages would prevent inflation 
from shortening the effective maturity of 
debt and would, therefore, reduce the real 
distortions caused by inflation. In the 
absence of indexed securities the market 
has, however, produced some imperfect 
substitutes for indexed securities, substi- 
tutes in the form of adaptations of 
conventional instruments. The clearest 
example is the use of the so-called “equity- 
kicker” clause in commercial mortgages 
in return for a lower nominal interest 
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rate. This provision gives nominal debt 
service an upward tilt over time, reducing 
the effect of inflation in speeding up real 
debt repayment. But market adjustments 
are surely incomplete; few lenders yet 
understand the appropriateness in an 
inflationary period of borrower plans 
calling for a prolonged rise in the nominal 
debt outstanding to finance a given 
capital project. 


IV. Practical Problems with Indexed Bonds 


The practical problems of selecting an 
appropriate index are well-known. These 
problems, however, are minor compared 
with the problem that contracts with 
indexing provisions are much more sus- 
ceptible to tampering than contracts 
defined solely in nominal terms. In Israel, 
many securities issued in the early 1950’s 
were linked to the exchange rate of the 
dollar, but the indexing provision became 
worthless due to the government maintain- 
ing the official exchange rate at artificially 
high levels. Later, following linkage to the 
Israeli Consumer Price Index, there was 
extensive political controversy over the 
use of government subsidies to hold down 
the index and over the construction of the 
index itself.? The index construction prob- 
lem is much less serious with indexed 
wages than with indexed bonds because 
wage contracts are renegotiated at rela- 
tively frequent intervals. 

The practical problem with indexed 
securities goes well beyond the possibility 
of government tampering. The deeper 
problem is that public attitudes as ex- 
pressed through democratical political and 
legal processes provide little protection to 
indexed contract provisions. Recent exper- 
ience with wage and price controls in the 
United States and elsewhere involved 
governmental cancellation of private con- 


*See A. Rubner (1960). 
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tract provisions calling for increases in 
nominal wages and prices. These cancel- 
lations did not meet with any significant 
opposition; indeed the introduction of 
controls has generally received over- 
whelming public support. 

At the same time, recent wage-price 
control experience clearly demonstrates 
the strength of attitudes involving nomi- 
nal magnitudes. Freezes have generally 
commanded widespread support while 
wage and price rollbacks have received 
relatively little support. Whatever the 
reasons for, or rationality of, these public 
attitudes, they are important and per- 
sistent. Given the potential for manipula- 
tion of indexes and given public attitudes 
toward the enforcement of contracts, it 
is not surprising that indexed bonds have 
not yet appeared in the United States. No 
investor can have much confidence that 
the real yields promised by indexed 
securities would be realized in the face of 
a significant escalation of inflation. 


V. Concluding Comment 


My guess is that should indexing be- 
come popular in the United States the 
reason will not be the triumph of eco- 
nomists’ ideas. Rather, widespread index- 
ing will reflect fundamental changes in the 
economic environment and in perceptions 
of the environment. Monetary instability 
uncorrelated with real shocks will change 
the variance-covariance properties of dif- 
ferent types of assets and make indexed 
bonds more attractive. With sufficient price 
level instability, the benefits of indexed 
bonds will exceed the costs imposed by 
the practical problems, and public atti- 
tudes will force changes in the political 
environment so that more emphasis will 
be placed on real magnitudes. Successful 
innovation of indexed bonds will deserve 
one cheer—three cheers for indexing plus 
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two negative cheers for the monetary 
instability responsible for the event. 
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ECONOMIC STATUS OF WOMEN IN 
INTERNATIONAL WOMEN'S YEAR 


-The Economic Status of Women in 
the United States 


By Mary DUBLIN KEYSERLING* 


International Women’s Year (JWY)— 
1975— has provided an extraordinary op- 
portunity for stock taking with respect to 
where women are in the American eco- 
nomy, where they aren’t, and where they 
ought to be. It has helped focus national 
attention on the many barriers which still 
_ impede the full contribution of women; it 
has intensified commitment to needed 
action. 

Today, some 38 million women, aged 
16 and over, are in the American civilian 
labor force. The number of female 
workers has more than doubled since 1950 
and has nearly tripled since 1940—one of 
the most far reaching social and economic 
transformations of our history. As of 
October 1975, 47 percent of all women, 
16 and over, were in the civilian labor 
force, as compared with 33 percent in 
1950 and 29 percent in 1940. (Of all 
women aged 18-64—a more meaningful 
base—the proportion of those in the labor 
force is now 55 percent.) 

Between 1950 and 1974, the total labor 
force grew by 29 million. Women con- 
stituted three out of five of this increase. 
The economy was expanding, although 
not enough; the number of jobs was grow- 
ing; and women, particularly mothers who 
aspired to higher living standards for 
their families, entered the job market in 
rapidly rising numbers. 

* Economic consultant, former director, Women’s 
Bureau, U.S. Department of Labor. 
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Prior to World War II, the majority of 
young women, on leaving school and col- 
lege, sought jobs. In 1940, women’s peak 
labor force participation rate of 48 per- 
cent was reached between the ages of 20 
and 24. From the age of 25 onward, the 
likelihood of women working diminished 
rapidly, and by the age of 45-54, less 
than one quarter of those in the age group 
were wage and salary earners. 

Today, the peak labor force participa- 
tion rate is still reached by those 20-24 
years old; 65 percent of women of this age 
are workers. But the most significant con- 
trast with the prewar period is, that after 
their mid-twenties, far fewer women drop 
out of the labor force and, when they do, 
their absence is much shorter. The civilian 
labor force participation rate is presently 
57 percent for women aged 25—34 as well 
as for those aged 35—44, and it drops off 
only one percentage point for those aged 
45-54. At age 55-64, 2 out of 5 women 
are still wage earners, a proportion only 
a little lower than it was 25 years ago 
among those most likely to seek employ- 
ment—the 18—24 year olds. 

The increase in the labor force partici- 
pation rate of mothers of children under 
18 has been exceedingly rapid; it quin- 
trupled between 1940 and 1974. The 
availability of jobs, the reduction in family 
size, and the rising cost of child rearing 
were major contributing factors. 

Women, especially mothers, work for 
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the same reasons as men. They need the 
money. Nearly three quarters of all work- 
ing women are single, widowed, separated 
or divorced, or have husbands with 
incomes of under $10,000. Employment 
is a compelling economic necessity for the 
2% million working mothers of children 
under 18 who head their own families. 
The earnings of more than half of the 11 
million employed mothers living with their 
husbands, and who have children under 
18, take their families out of poverty or 
help assure them of a minimum adequate 
standard of living. 

As of March 1975, 55 percent of mothers 
with children aged 6-17 only, were wage 
and salary earners—a participation rate 
that had nearly doubled since 1948. Dur- 
ing this period, the rate for mothers with 
children under the age of six tripled, rising 
from 13 percent 27 years ago to 39 per- 
cent last year. 

This development has created an urgent 
need for action. More than 6% million 
children under the age of six have mothers 
who are gainfully employed. As a nation 
we have done very little to assure the pro- 
vision of adequate care for them while 
their mothers must be away from home. 
This has become a national responsibility 
because only a relatively small proportion 
of families in which mothers of preschool 
children work can afford the cost of devel- 
opmental child care. In consequence, a 
very large proportion of their youngsters 
are in essentially custodial care, some of 
it so poor as to be actually injurious. Our 
record, as a country, with respect to 
meeting day care needs, is shockingly 
inadequate compared with most other 
industrialized nations. 

Licensed child care facilities have the 
capacity to care for only about one mil- 
lion children, and many of these homes 
and centers fail to meet generally agreed 
upon minimum standards. Our fish and 
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wildlife departments can tell you the 
number of fish by species in all our major 
lakes, but we have no up-to-date official 
statistics on where most children are or 
how they are cared for—the last federal 
study of child care arrangements having 
related to 1965. Based on that study, 
undertaken jointly by the Women’s and 
Children’s Bureaus, we can estimate that 
about one-third are cared for in other 
people’s homes and about 10 percent are 
in group centers. Perhaps as many as 
one-half the preschool children of work- 
ing mothers are cared for in their own 
homes, although few working parents can 
make satisfactory in-home care arrange- 
ments, at a price they can afford. In many 
homes, fathers who work at night and 
try to sleep during the day, watch out as 
best they can for their youngsters—hardly 
developmental attention. Many studies 
have revealed that large numbers of 
school-age children are kept home from 
school to look after younger siblings. An 
estimated , 10 percent go with their 
mothers to their places of work. The num- 
ber of latch-key tiny tots on their own is 
acutely disturbing. 

No less distressing is the almost total 
lack of before and after school care for 
young school-age children whose mothers 
work. What is more, the gap between the 
supply of adequate child care services and 
the need for them is widening. 

Under the able leadership of Senator 
Walter F. Mondale, constructive legisla- 
tion was introduced and was passed by 
both Houses of Congress only to be 
vetoed by President Nixon in December 
1971. A more modest bill is now pending 
but its prospects have been diminished by 
the well-financed opposition of a few, 
small groups one of which was largely 
responsible for the language of the Nixon 
veto. Another is disturbing flyers widely, 
falsely claiming that the bill would take 
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children from their parents, make them 
wards of the State and give them the 
right to sue their parents. 

The plight of children and the anguish 
of working parents who can’t afford to 
purchase good care can no longer be 
ignored. And working parents are not the 
only ones who want and need the expan- 
sion of good facilities which requires 
public support. Part day services should 
be available especially for children in 
economically disadvantaged families in 
which the mothers are not gainfully 
employed but who want their children to 
have development opportunities beyond 
those available at home. Only a few hun- 
dred thousand are now in programs such 
as Head Start. There are very few facil- 
ities for the children of students or of 
nonemployed mothers who, because of 
health or other problems, cannot care ade- 
quately for their children during the day. 


I. Women’s Occupational Status 


Another urgent problem with respect 
to women’s economic status is the serious 
underutilization of their skills and talents. 
We are moving far too slowly to 
redress it. 

Employed women today are heavily 
concentrated in the lower paid, lesser- 
skilled occupations which they have tradi- 
tionally held. In 1973, more than a third 
of them held clerical jobs and more than 
a fifth were in service trades with average 
annual earnings in these two areas, for 
year-round, full-time work, of about 
$6,500 and $4,100, respectively. More 
than an additional fifth were sales, craft 
and kindred workers, and operatives, with 
mean average earnings in these three fields 
combined of less than $5,000 (year-round, 
full-time). 

Fifteen percent of working women are 
in the professional and technical category, 
but nearly half of them are concentrated 
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in three traditionally female, and rela- 
tively low paid, occupations: elementary 
and preschool teachers, registered nurses 
and health technologists. 

Women’s employment pattern remains 
very different from that of men. They 
comprise 40 percent of the total labor 
force but they are 98 percent of all regi- 
stered nurses, and also of household 
workers, 85 percent of all elementary 
school teachers, 77 percent of those in 
clerical occupations, and 58 percent of 
nonhousehold related service employees. 
And three quarters of all working women 
are in these five fields, characterized by 
low average earnings. 

As was earlier stated, 60 percent of the 
increase since 1950 in the total number 
of workers has been comprised of women. 
That they have moved even more con- 
centratedly into the relatively disadvan- 
taged jobs is indicated by the fact that 
their median wage and salary income for 
year-round, full-time work fell from 64 
percent that of men in 1955 to 57 percent 
in 1974. And the gap has widened in every 
major occupational group with the one 
exception of service jobs, excluding pri- 
vate household employment. 

In 1973, the median wage and salary 
income for year-round, full-time work was 
$6,448 for women and for men—$11,306. 
Nearly a third of these women earned less 
than $5,000, as compared with fewer than 
1 out of 10 men. At the other end of the 
income range, only 2 percent of the women 
earned $15,000 to $25,000; the percentage 
for men was nearly ten times higher. And 
at the top of the ladder, less than one 
third of one percent of the women earned 
salaries exceeding $25,000; the proportion 
of men who did so was more than 18 
times higher. 

Some contend that encouraging employ- 
ment trends are in process for women 
because the fastest increase in their 
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employment in any of the 9 major occu- 
pational groups, during the past 20 years, 
has been in the professional and technical 
occupations. It is true that women’s 
numbers have more than doubled in these 
fields during this period, but the number 
of men in them has increased almost as 
rapidly. Women represented 38 percent 
of those in these relatively advantaged 
occupations in 1955; the proportion sub- 
sequently increased by only 3 percentage 
points—to 41 percent in 1973, but it is 
still some distance from the 1945 ratio of 
47 percent, 

It should be noted that in recent years 
women have become even more crowded 
in the lower ranks of the professions. In 
1961, the median earnings of year-round, 
full-time professional and technical women 
workers were 68 percent those of men in 
such employment. In 1973, the ratio, a 
measure of relative occupational position, 
was down to 64 percent. 

At the more privileged end of the profes- 
sional ladder, women remain poorly repre- 
sented. In 1974, women were 7 percent 
of all lawyers and judges, 10 percent of 
physicians, 14 percent of all chemists, 20 
percent of computer specialists and 31 
percent of all college and university 
teachers, to mention a few examples. 

Even within these underrepresented 
professions women concentrate at the 
lower end of the scale and some trends 
are actually regressive. For instance, in 
our colleges and universities in 1974; 
women were 9 percent of all full pro- 
fessors—down from 10 percent in 1959- 
60; they were 15 percent of associate 
professors—down from 17.5 percent in 
1959-60; and they were 24 percent of 
assistant professors and 45 percent of all 
instructors. These last two ratios were 
higher than in the base year but these 
gains did not compensate for the declines 
at the higher levels, so that, overall, 
women lost salary ground relative to men. 
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At each of the teaching levels the average 
compensation of women was lower than 
that of men—the difference for all ranks 
combined averaging 18 percent. 

Another illustration is employment in 
the Federal Civil Service. While Uncle 
Sam might well be expected to be the 
pacesetter with respect to affirmative 
action policy, being charged by an Execu- 
tive Order to prohibit discrimination on 
the basis of sex in federal employment, 
an analysis of Federal Civil Service 
reports indicates that the mandate is far 
from fulfilled. Women in 1973 were only 
34 percent of total white-collar federal 
employees—the same proportion as in 
1968, and one much lower than their pro- 
portion in the total labor force. Not only 
had their number in the Service failed to 
keep pace with their growing role in the 
general economy, such progress as they 
have made at the top, in recent years, has 
been very slight. 

In 1973, women were only 2.4 percent 
of all those in the three highest grades— 
GS 16, 17 and 18—up from 1.5 percent 
in 1968. They were 4 percent in the next 
two highest grades—GS 14 and 15—up 
from 3.4 percent in 1968; and they were 
7.5 percent of those in the middle ranks, 
GS 12 and 13—up from 5.7 percent five 
years earlier. 

That competent women are available 
to fill higher jobs needs no argument. 
Suffice it to say that in the government 
of the District of Columbia, which I serve 
as Chairperson of its Commission on the 
Status of Women, women comprise 10 
percent of those in grades 16—18, 15 per- 
cent in grades 14 and 15, and 25 percent 
in grades 12 and 13 (all at the same pay 
scale as in the Federal Service). This is a 
record, I might add, many times better 
than that of the federal government, but 
it is one with which my Commission is 
rightfully far from satisfied. 

Clearly, discriminatory hiring and pro- 
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motion practices seriously impede women’s 
employment progress, despite the very 
encouraging legislative gains achieved 
since 1963. One of the many challenges is 
the need for far more effective enforce- 
ment of the Equal Pay Act, of Title VII 
of the Civil Rights Act, of State Fair 
Employment Practices and Equal Pay 
Laws, of Executive Order 11246 (as 
amended by Executive Order 11375) 
which prohibits discrimination on the 
basis of sex by federal contractors and 
subcontractors, and on federally assisted 
construction projects, of Executive Order 
11478 which prohibits discrimination in 
Federal employment, and of Title IX of 
the Education Amendments of 1972 which 
prohibits sex discrimination in federally 
funded education programs and activities. 
Enforcement must also be better financed. 
The backlog of cases is of serious magni- 
tude. More women need to bring their 
complaints to the agencies as individuals 
and as groups, and brings suits into court. 

Educational efforts are vital to change 
employer attitudes as well as practices. 
Parents, teachers and vocational guidance 
personnel need to be far more aware of 
their responsibilities to help young women 
anticipate the realities of their work 
futures, to set their sights higher, and to 
prepare to use their abilities to the full. 
Too many of our girls are steered into 
traditional deadend jobs. Training pro- 
grams must be desegregated and greatly 
improved. Blatant sexism in teaching 
materials in current use in many schools 
must be eliminated. 

This is not to say “all women should 
work.” Freedom of choice remains basic, 
to the extent economic considerations 
make it possible. But the reality is that 
the majority of women are now jobholders 
and their proportion will continue to 
increase. It is a terrible waste for them 
and for society that brains, skills and 
energies that have no gender, should be 
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as conspicuously underutilized as they 
are today. 

It is sometimes suggested that because 
of women’s family as well as job respon- 
sibilities, greater discontinuity in their 
employment is inescapable and that this 
will continue to make for job status sex 
differentials. But intermittency in women’s 
employment has greatly diminished and 
its extent is frequently exaggerated. Men 
are assuming more responsibilities in the 
home. This trend will accelerate. Few 
adequate studies have been made, but 
such data as are available indicate that 
the gap between the quit rates of men 
and women, when properly compared, 
is not wide and has been narrowing. 
Interestingly, in occupations in which 
there are large numbers of both men and 
women, recent studies indicate that occu- 
pational mobility rates were higher for 
men than women. 

There are no differences in the overall 
levels of educational achievement of men 
and women sufficient to account for the 
great differences in their employment 
patterns. There is virtually no gap in the 
mean number of years of schooling com- 
pleted—12.1 years by women workers 
and 12.0 by men. In 1974, a higher per- 
centage of women workers than men had 
completed high school but a slightly 
smaller percentage had had some college 
education—28 as compared with 31 per- 
cent. In the area of higher professional 
occupations where advanced degrees 
relate to career achievement, it should be 
noted that women received 43 percent of 
all masters degrees last year—a somewhat 
higher proportion than they represented 
in the labor force, and an all-time peak. 

Differences with respect to the per- 
centage of doctoral and first professional 
degrees received by women do play an 
important role in upward mobility at 
some of the highest job levels. In 1974, 
women received 19.1 percent of all Ph.D.s. 
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Might I add that in economics, women are 
not doing as well as we should. In 1974 
we received only 9.5 percent of the doc- 
torates granted, but perhaps there is some 
comfort that this is about double the 1960 
proportion. 

With respect to first professional 
degrees there have been some dramatic 
breakthroughs that bode well for the 
future relative job status of women in the 
professions. 

During the period 1969-74, the per- 
centage of women among first year 
enrollees in the medical schools rose from 
9 to 22 percent, and in law from 6 to 23 
percent. By 1974, women were 31 percent 
of first-year students in pharmacy and 25 
percent in veterinary medicine. There are 
lags, however, in other professional fields. 
Women are still only 6 percent of students 
enrolled in schools of engineering, 7 per- 
cent in dentistry, 9 percent in architecture 
and 10 percent in optometry. 

While we are mentioning breakthroughs, 
a few interesting developments in non- 
professional fields might be referred to. 
Between 1960 and 1970, the number of 
women working as craft and kindred 
workers increased from 277,000 to 495,000 
—a rate of increase 8 times that for men 
in these skilled trades. They include car- 
pentry, for instance, in which the number 
of women rose from 3,300 to 11,000; 
women electricians increased from 2,500 
to 8,700; plumbers from 1,000 to 4,000; 
auto mechanics from 2,300 to 11,000; and 
tool and die makers from 1,100 to 4,200. 
But lest too many rise up to cheer, let me 
caution that women remained only 1 to 2 
percent of all those employed in these 
five trades. 

There is another heartening note. While, 
as I stated previously, the earnings gap 
between men and women has been widen- 
ing, the gap between the earnings of black 
and white workers have become consider- 
ably smaller over recent years. 
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In 1939, the median year-round, full- 
time earnings of nonwhite women was 38 
percent those of white women. By 1973, 
the ratio had risen very sharply to 88 
percent, reflecting diminishing racial dif- 


` ferences in the occupational patterns of 


the two groups. Measured in constant 
dollars, the earnings of nonwhite women, 
for year-round, full-time work, increased 
5% fold from 1939 to 1973. They needed 
to; they were so tragically far behind. 
Minority men’s earnings, which have 
been 45 percent those of white men, rose 
by 1973 to 72 percent. 


II. Unemployment is Higher for Women 
than Men 

Generally, the lower the status of the 
job, the more subject it is to unemploy- 
ment. This is one of the main factors 
accounting for the greater vulnerability 
of women to unemployment, which aver- 
aged 30 percent higher for them than men 
during the past 25 years. Another element 
is seniority practices leading to the first 
firing of the last hired, which affect 
women disproportionately, especially mi- 
nority women. These rules should be 
adjusted when they perpetuate past dis- 
crimination or impede affirmative action 
goals. 

Officially recorded unemployment 
among women reached a post-World War 
II peak at the high rate of 10.2 percent 
in May 1975. As of October, the rate was 
still 9.1 percent. (Both May and October 
rates are seasonally adjusted.) The com- 
parable rates for men were 8.5 and 
8.2 percent, respectively. Unemployment 
among women during the first 10 months 
of 1975, averaged 57 percent higher than 
in 1973. 


IIL. Some of the Special Economic Problems 
of Minority Women 


Before coming to a close, I want to add 


‘a few additional comments about the rela- 


tive economic status of white and minority 
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women. Of all women in the labor force 
in 1974, 32.9 million were white and 4.9 
milion, or 13 percent, were members of 
minority races (of which about 90 per- 
cent were black). 

For many years the labor force parti- 
cipation rate had been higher for minority 
than white women. In 1947, it was 47 
percent higher. That year 46.9 percent of 
minority women were in the civilian labor 
force, as compared with 31.8 percent of 
white women. Subsequently, this differ- 
ence markedly diminished. By 1974, the 
labor force participation rate of nonwhite 
women was 49.1 percent, but that of white 
women has risen far more rapidly and was 
45.2 percent. The differences in these 
growth rates would, undoubtedly have 
been less had minority women not been 
far harder hit by unemployment. 

Recorded unemployment among minor- 
ity women was 78 percent higher than 
among white women during the period 
1949-74, averaging 9.1 percent as com- 
pared with 5.1 percent. And, it should be 
stressed, official unemployment rates are 
more understated for minority women. 

The larger financial responsibilities of 
minority women is another factor which 
might have lifted their employment rates 
faster, had more jobs been available. The 
average earnings of nonwhite males are 
lower than those of whites, as earlier dis- 
cussed, which puts added pressure on 
minority wives to seek work. Further, a 
far larger and more rapidly growing pro- 
portion of minority women than white, 
head their families. In 1974, more than a 
third of all minority families were headed 
by women, as compared with one out of 
ten white families. (The respective pro- 
portions had been 24 and 9 percent 
in 1965.) 

Despite these comparative difficulties, 
the occupational pattern of minority 
women has been improving relative to that 
of white women. In 1965, 55 percent of all 
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employed minority women were in service 
occupations; this proportion had dropped 
sharply to 37 percent by October 1975. 
Today, a much larger proportion of women 
in the relatively more advantaged white- 
collar jobs are members of minority 
races—their proportion having risen from 
25 to 43 percent during the past ten years. 

But there are still marked occupational 
differences between the two groups of 
women. While 37 percent of minority 
women are in service occupations, this is 
nearly twice the proportion of white 
women in this occupational category. 
And while 43 percent of minority women 
are now in white-collar jobs, this com- 
pares with more than 65 percent of white 
women. These, among other differences 
indicate the continuing need for the inten- 
sive acceleration of efforts to eliminate 
racial disadvantages. 

That occupational differences between 
the two groups of women may be expected 
to narrow to a greater degree in the years 
immediately ahead is indicated by the 
fact that the gap between the occupational 
status of white and minority women, aged 
16-34, is very much narrower than be- 
tween women 35 years of age and older. 
This reflects progress especially with 
respect to relative educational oppor- 
tunities. There is now virtually no differ- 
ence between the median years of school 
completed by white and minority women 
workers (12.5 and 12.3 years, respectively, 
in 1974). Only 15 years ago, there was a 
difference of 2.8 years. There is much still 
to be done, nonetheless to assure the 
equalization of education with respect 
to quality. 

This brief comparison of white-non- 
white economic status cannot be concluded 
without some mention of the special un- 
employment problems of minority teen- 
agers, both male and female. Their 
recorded unemployment rate is uncon- 
scionable. It was 32.9 percent last year 
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and to the outrageously. high postwar peak 
of 41.6 percent in March 1975, when the 
rate was more than double that of white 
teenagers. During the past 25 years, to be 
teenaged, black and female has added to 
the unemployment hazard; their unem- 
ployment rate. has averaged 25 percent 
higher. than for nonwhite boys. 

Including the estimated number no 
longer actively searching for jobs, and 
hence not counted as unemployed, nearly 
one out of two nonwhite teenage girls who 
want work are now jobless. This is a 
miserable way to enter adult life in this 
the richest country on earth, fully capable 
of providing jobs for all. 


IV. Additional Targets for Action 


Every year from next year forward 
should be International Women’s Year 
` until today’s glaring inequities are elimi- 
nated. I have already touched on some 
much needed targets for action—includ- 
ing the need for increases in services, 
. more effective administration and enforce- 
ment of laws and orders prohibiting sex 
and racial discrimination, and educational 
and other efforts to change attitudes and 
practices which now perpetuate employ- 
ment barriers. Let me mention just a few 
additional challenges. 

There is urgent need for reform of our 
social security system to eliminate in- 
equities. Women are more likely to collect 
higher benefits as their husbands’ depen- 
dents than as workers in their own right. 

Our unemployment insurance system 
also needs reform. In more than 30 states, 
women are disqualified from compensa- 
tion because of pregnancy, regardless of 
their ability to work. Part-time workers 
are not covered by unemployment com- 
pensation—and 26 percent of all women 
work part time—a third of them year 
round. Some 10 million workers, mainly 
women are still excluded from state un- 
employment insurance programs. 
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Many inequities with respect to taxation 
should be eliminated. The cost to working 
women of child care services should be 
deductible as a business expense. 

Minimum wage rates lag behind soar- 
ing living costs. They should be lifted to 
make life more liveable for many of our 
most deprived families, the majority of 
which are headed by women. And it is 
imperative that an income maintenance 
program that would assure all families at 
least an adequate minimum living stan- 
dard, replace our welfare system. 

The Equal Rights Amendment must be 
ratified. 

Women in far larger numbers should 
run for political office at the national, 
state and local levels. There is a long way 
to go when so few are in Congress, and 
when only 8 percent of our state legis- 
lators and 4 percent of the mayors of our 
1000 largest cities are women. Women 
must press for far more adequate repre- 
sentation on appointive boards and 
commissions. 

And there is one central underlying goal 
on which virtually all others depend. We 
must recognize that a healthy economy, 
growing at the rate it is capable of, is 
essential if there are to be jobs enough, 
opportunities for economic advance, and 
economic justice for all our people. The 
price we pay for the waste of our human 
resources when economic stagnation and 
recessions recur, is incalculable. 

All these goals call for more than words. 
They call for mobilization for action for 
which economists have a very special 


-responsibility. . 


1976 is Bicentennial Year. If we accept 
our responsibility, let us hope it will not 
be long before we shall be able to say 
that the Declaration of Independence has 
at long last been extended to all our 
citizens—holding the truth to be self 
evident that all men—and all women— 
are created equal. 





The Economic Position of Women in 


the United Kingdom -~+ 


By Nancy SEEAR* 


For women, as for men, it is the owner- 
ship of wealth and the acquisition and 
maintenance of income which together 
determine their economic position. This 
paper attempts to establish, so far as 
available information permits, the nature 
of the existing economic situation of 
women in the United Kingdom at the 
present time, to explore the reasons for 
the position, and to examine, tentatively, 
factors which may lead to changes over 
the next decade. 

Accurate estimates of the distribution 
of wealth are notoriously difficult to cal- 
culate, but according to the recently 
published report of the Royal Commis- 
sion on the Distribution of Income and 
Wealth, in 1927 women in England and 
Wales owned 33.1 percent of total wealth, 
the figure rising to 42.2 percent in 1962 
but falling again to 39.4 percent in 1973. 
In the year 1973 there were 20,400,000 


". males aged 15 and above and 22,800,000 


females aged 15 and over in the United 
Kingdom (ie., Great Britain and North- 
ern Ireland). In the same year it was 
calculated by the Inland Revenue that 
total personal wealth in Great Britain 
amounted to £163,900 million, distributed 
among 19.1 million wealth holders. Of 
these wealth holders 11,009,000 were men 
and 8,131,000 were women, and of these 
4,087,000 or approximately 63 percent of 
the men, as compared with 4,316,000 or 
52 percent of the women, owned under 
£3,000, while 2,759,000 or 25 percent of 
the men but only 1,617,000 of the women 
owned £10,000 or over. 


* London School of Economics. 
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From these figures it is apparent, that 
for the great majority of wowen it is on 
income rather than on ownership of 
wealth that they must rely almost entirely 
to maintain their economic position. To a 
lesser extent this is also true of men. It 
is estimated that in 1973 the bottom 80 
percent of the total population, male and 
female, aged 18 and over, cwned 13.6 
percent of the total personal -wealth in the 
country. 

These figures must be interpreted cau- 
tiously. Different.methods of calculation - 
and the exclusion of certain categories of 
wealth from the Inland Revente statistics 
on which they are based can lead to con- 
siderable variations in the estimates. But 
however calculated, it is clear that the ` 
ownership of wealth is of marginal impor- 
tance except for the few. In assessing 
these figures it must on the other hand be 
borne in mind that 52 percent of all house- 
holders owned or were purchasing their 
own house in 1973. This is of particular 
value to married women, whether or not ` 
the house is in joint ownership. Women’s 
expectation of life is longer than that of 
men. There are more than double the 
number of women than men over the age . 
of 80. An increasing number of married 
women can therefore look forward to the 
ownership of their own home during their 
period of widowhood. 

Clearly for the great majority of women 
it is the ability to earn a salary or wage 
and to establish rights under public or 
private social security schemes which is 
of the greatest importance. How do women 
fare in these respects? 
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TABLE 1—GREAT BRITAIN 














Median Lowest Lower Upper Highest 
Earnings Decile Quartile Median Quartile Decile 
£ per annum % % % % % 
Men 
1964/65 934 65.2 80.8 100.0 123.6 155.9 
1968/69 1,198 64.3 80.2 100.0 125.0 159.1 
1972/73 1,861 64.0 79.6 100.0 124.9 158.8 
Women 
1964/65 466 55.7 76.5 100.0 131.6 177.8 
1968/69 583 52.9 74.5 100.0 132.7 179.0 
1972/73 907 53.4 73.1 100.0 134.4 178.3 
Men and women 
1964/65 825 7.7 69.9 100.0 130.0 165.1 
1968/69 1,034 45.3 68.0 100.0 132.3 168.8 
1972/73 1,582 44.7 67.5 100.0 133.6 170.4 








Source: Royal Commission on the Distribution of Income and Wealth, report no. 1. De- 


rived from DHSS Statistics of Earnings. 


Table 1 shows the distribution of earn- 
ings for both men and women in the years 
1964-73. They cover the annual earnings 
of men and women aged 18 or over in 
full- or part-time employment throughout 
the year, median earnings, and deciles 
and quartiles as percentages of the median 
for 1964-65 to 1972—73. Median earnings 
distinguishing between manual and non- 
manual workers, and between men and 
women for the years 1970-74 are given 
in Table 2. 


These figures are not strictly compar- 
able with the figures in Table 1 as they 
are based on the gross weekly earnings of 
full-time males aged 21 and over and full- 
time female employees aged 18 and over, 
whose pay for the survey period was not 
affected by absence. 

In comparing these earnings figures, it 
has to be remembered that earnings are 
increased by overtime and shift working 


. which is undertaken by men to a much 


greater extent than by women. In 1971, 


TABLE 2—MEpDIAN EARNINGS 



































(£ per week) 
Manual Nonmanual All Manual Nonmanual All 
Men Men Men Women Women Women 
1970 25.6 31.4 27.2 12.8 15.9 14.6 
1971 28.1 34.4 29.8 14.6 18.0 16.6 
1972 31.3 38.5 33.4 16.4 20.1 18.6 
1973 36.6 42.8 38.4 18.9 22.3 20.9 
1974 41.8 48.5 43.8 22.7 26.1 24.7 








Source: Royal Commission on the Distribution of Income and Wealth, report no. 1. De- 
rived from NES, 1974, Table 15. 
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for example, so called normal working 
hours for manual workers were 40 for 
both men and women. But in the indus- 
tries and sources covered by the regular 
earnings enquiries, which 
manufacturing industries, men averaged 
44,7 hours and women 37.7. If women 
officially classified as part-time workers, 
i.e., working 30 hours or less are included, 
as they are in Table 1, the actual average 
working hours for women dropped to 32.4. 

In 1971, only 3.9 percent of all male 
workers, but 33.7 percent of all female 
workers, worked 30 hours a week or less, 
while 47.8 percent of men but only 12.6 
percent of women worked over 40 hours. 
Even if women officially classified as part- 
time workers are excluded, as in Table 2, 
only 22.4 percent of women manual 
workers worked 40 hours or more com- 
pared with 64.5 percent of male manual 
workers. The contrast among nonmanual 
workers is far less sharp. Among non- 
manual full-time workers, men averaged 
only 1.7 hours more than women and 
about 40 percent of both sexes worked 
36-38 hours. Even among nonmanual 
full-time workers however, 30.9 percent of 
women but only 19.2 percent of men 
worked 36 hours or less, while 8.6 percent 
of men but only 1.6 percent of women 
worked 45 hours or more. 

With these reservations, the Depart- 
ment of Employment, in summarizing 
trends was able to comment: 

Tn recent years average weekly and hourly 

earnings of women have increased rela- 

tively faster than those of men, both 
among non-manual and among manual 
employees . . . The New Earnings Survey 
shows, for example, that between April 

72 and April ’73 the percentage increases 

in average weekly earnings, excluding 

overtime earnings for full-time manual 

workers were 16.2% for women aged 18 

and over but 15.1% for men aged 21 and 

over; and for full-time non-manual 
workers they were 13.7% for women 

but 12.8% for men. [p. 30] 


include all -° 
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Women’s economic position, insofar as 
it depends on earnings is therefore rela- 
tively, if slowly improving. Eut with a 
median earnings figure of £24.7 in 1974 
it can hardly be regarded as strong. 

If women’s income is not high, can it 
be considered secure? Security depends 
mainly on two factors: on the relative 
reliability of employment, and on the pro- 
vision available to plug the gap when 
earnings are interrupted or cease. 

In the United Kingdom in recent 
months, unemployment figures have been 
rising to a level not experienced since 
World War IT. Contrary, however, to the 
expectations of some commentators the 
employment of women does not appear to 
be affected worse than that of men. This 
is perhaps not surprising since women are 
to so large an extent confined to custo- 
mary women’s jobs. They are therefore 
complementary to and not in competition 
with men in the labour mark=t. If and 
when the aims of the Sex Discrimination 
Act are achieved, and jobs are open 
indiscriminately to men and to women, 
the protection afforded by the present 
organization of the labour market may 
well disappear, and women may in prac- 
tice be more vulnerable, despite the safe- 
guards in the Equal Pay Act and in the 
Sex Discrimination Act. 

Though women are not more likely to 
experience unemployment than men, their 
position is much less favourable when, for 
any reason, earnings disappear. This is in 
part due to a curious provision in British 
Social Security legislation which has per- 
mitted married women employees to con- 
tract out of payment of Social Security 
contributions, except in relation to indus- 
trial injuries. In 1971, 61 percent of all 
women employees were married and about 
75 percent of all married women employees 
took advantage of this right to exemption. 
A very high percentage of women em- 
ployees are therefore not eligible for 
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unemployment benefit, for sickness benefit 
or for a retirement pension in their own 
right. This option has been removed in 
the Social Security (Pension) Act 1975, 
but not for married women already in 
employment. . 

As a result the great majority of married 
women are dependent, not only in sickness 
and unemployment, but also in old age on 
benefits earned by virtue of their hus- 
bands’ contributions. These contributions 
provide the husband with a dependent’s 
allowance for his wife, at a level consider- 
ably less than the pension the wife could 
have obtained had she taken up the option 
to be insured in her own right. She is 
also entitled to a widow’s pension on the 
strength of her husband’s contribution. If 
however, she is divorced and the husband 
remarries, it is the current wife, not the 
original wife, who qualifies for the widow’s 
pension, though the first wife can make 
use of his contributions up to the time of 
the divorce to satisfy the contribution 
requirements for her own pension. This 
unsatisfactory situation underlines the 
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importance of introducing social security 
policies which establish women’s social 
security rights on an individual basis, 
„regardless of marital status. The mainte-' 
nance of income when earnings are inter- 
rupted does not of course depend entirely 
on payments from the National Insurance 
or Social Security funds. Increasing 
fringe benefits including especially com- 
pany sick-pay schemes and occupational 
pension schemes are contributing an 
increasing proportion of income. How 
then’do women fare in these nonstatu- 
tory schemes? 

The Equal Pay Act 1970 required that 
there should be no discrimination by 
employers on grounds of sex in relation 
to fringe benefits such as sick pay 
and holiday entitlement, but explicitly 
excluded pensions and superannuation 
rights, the area which is of far the great- 
est importance. Under the Social Security 
(Pensions) Act of 1975, it is a condition 
of approval of a company superannuation 
scheme by the statutory Occupational 
Pensions Board, that there should be no 


TABLE 3—PERCENTAGE OF FEMALE WORKERS IN 
Mayjcr OCCUPATIONAL Groups, 1911-66 
































Occupational Groups 1911 1921 1931 1951 1961 1966 
1. Employers and proprietors 18.8 20.5 19.8 20.0 20.4 23.7 
2. White-collar workers 29.8 37.6 35.8 42.3 44.5 46.5 
(a) Managers and administrators 19.8 17.0 13.0 18.2 15.5 16.7 
(b) Higher professionals 6.0 5.1 7.5 8.3 9.7 9.4 
(c) Lower professionals and 
technicians 62.9 59.4 58.8 53.5 50.8 52.1 
(d) Foremen and inspectors 4.2 6.5 8.7 13.4 10.3 11.4 
(e) Clerks 21.4 44.66 46.0 60.2 65.2 69.3 
(£) Salesmen and shop assistants 35.2 43.6 37.2 51.6 54.9 58,7 
3. All manual workers 30.5 27.9 28.8 26.1 26.0 29.0 
(a) Skilled 24.0 21.0 21.3 15.7 13.8 14.7 
(b) Semi-skilled 40.4 40.3 42.9 38.1 39.3 42.6 
(c) Unskilled 15.5 16.8 15.0 20.3 22.4 27.5 
4. Total occupied population 29.6 29.5 29.8 30.8 32.4 35.6 





Source: G. S, Bain and R. Price, “Union Growth and Employment Trends in the United 
Kingdom 1964-1970,” Brit. J. Ind. Rel., Nov. 1972; reproduced with the permission of 


the editor. 
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discrimination on grounds of sex in such 
schemes and this is reflected in the state 
superannuation provisions. This will ulti- 
mately ensure income-related superannu- 
ation payments to all persons, male and 
female, who have been in paid employ- 
ment. The position of widows is also to 
some extent safeguarded by the require- 
merits of the Occupational Pensions Board. 

Since earnings and the fringe benefits 
dependent on earnings are decisive, the 
opportunities available to women in the 
labour market are crucial. In the United 
Kingdom, as to a greater or lesser degree 
in all western democracies, there are vir- 
tually two labour markets, a men’s labour 
market and a women’s labour market. 
The distribution of jobs has been domi- 
nated by the assumption that there are 
men’s jobs and women’s jobs with little 
if any scope for interchangeability. There 
are two major characteristics of the 
women’s labour market: women are con- 
centrated in a small number of occupations 
and are to be found to a marked degree 
in the lower levels of employment. 


Analysis by occupational order of the 
8,344,100 female employees in employ- 
ment showed that 2,429,800 (or 29.1%) 
of all female employees were ‘clerical 
workers’; 1,931,700 or 23.2% were ser- 
vice, sports and recreation workers (e.g. 
canteen assistants, cooks, office cleaners) ; 
994,600 (11.9%) were professional, tech- 
nical workers and artists (e.g. teachers, 
nurses); and 896,400 (10.7%) were 
‘sales workers.’ These low occupational 
orders in total accounted for nearly three 
quarters of all female employees.? 


Table 3 shows the underrepresentation 
of women in the more responsible, inter- 
esting and skilled jobs, while Table 4, 
giving the number of girls entering the 
apprenticeships to skilled occupations in 
Great Britain in 1972 makes it clear that 
no great change can be expected in the 


‘This extract is based on the 1 percent sample 
results of the 1971 Census of Population. 
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TABLE 4—Grrts AGED 15-17 ENTERING APPRENTICE- 
SHIPS TO SKILLED OCCUPATIONS IN 1972— 
GREAT BRITAIN 








Girls as Per- 
centage of 
Total in 
Each Trade 
Number Group | 
All manufacturing industries 814 2.5 
Distributive industry * 804 12.1 
Insurance, banking, finance 
and business services 68 14.9 ` 
Professional and scientific 
services 1,137 42.6 


Miscellaneous services of 





which: 14,654 47.8 
Hairdressing and manicure (13 ,969) (94.0) 
Other industries 520 1,2 
Total 17,997 15.2 





Source: “Returns from Careers Offices,” Department of 
Employment Gazette, May 1973. 


near future in view of the small number 
of girls entering training for skilled work 
on leaving school. 

Table 5 demonstrates how žar women 
lag behind in the professional field. 

This is a familiar picture. The reasons 
for it are in the main similar on both sides 
of the Atlantic. Deep rooted cultural 
assumptions are no doubt at the heart of 
the matter, assumptions which are re- 
flected in influences in the home, in the 
behaviour encouraged in girls in contrast 
to boys, in educational provision and in 
employers’ and trade unionists attitudes. 
These attitudes are so deep seated that they 
are frequently totally unrecogaized: un- 
like racial prejudices, their r2cognition, 
when it occurs, is rarely accompanied by 
any feeling of guilt. It is alsc true that 
such traditional attitudes are often found 
in women as well as in men. In a study 
which I carried out in 1962, women in posi- 
tions of responsibility were asked about 
their attitude toward women bosses. Those 
who had never experienced a woman boss 
overwhelmingly held the traditional view 
that a male boss was to be preferred. Inter- 
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TABLE 5—WoMEN IN CERTAIN PROFESSIONS 
IN 1971 ann 19728 








Total Percent 
Member- Who 
ship were 


Institute (number) Women 








Institute of Chartered Secretaries 


and Administrators 43,954 2.6 
Chartered Insurance Institute 50,079 3.7 
Institute of Bankers 30,128 1.2 
Institute of Chartered Accountants 

in England and Wales 52,738 1.6 
Institute of Chartered Shipbrokers 3,486 0.4 
Institute of Electrical Engineers 30,710 0.1 
Institute of Mechanical Engineers 73,851 0.1 
Law Society 25,366 3.2 
Royal Institute of British Archi- 

tects 20,394 4.2 
Royal Institution of Chartered 

Surveyors 31,203 0.4 
Royal Town Planning Institute 4,519 5.4 
British Medical Association 49,714 17.8 
Institute of Civil Engineers 19,424 0.0 
Royal Institute of Chemistry 26,172 3.8 
Institute of Structural Engineers 13,804. 0.1 
Institute of Building 20,964 0.0° 
Institute of Heating and Ventilat- 

ing Engineers 5,965 0.3 
British Dental Association 12,200 13.1 

- General council of the bar of Eng- f 

land and Wales 2,877 6.4 


® The figures were provided at various dates between 
April 1971 and September 1972. Membership categories 
vary but are the same for both men and women in each 
association’s estimates. 

b There were 7 women members. 

¢ About 5 noncorporate members were women. 


estingly, among those women who had 
actual experience of a woman boss, the 
predominant attitude changed, not to a 
preference for a woman, but to indifference 
to the sex of the boss. At the present time 
when additional resources are being made 
available under the British Manpower 
Services Commission for the retraining of 
women returning to the labour market, a 
very high percentage of women taking 
advantage of the new grants are choosing 
to train for traditional women’s jobs. 
Attitudes are of prime importance. But 
at a different level, lack of knowledge 
also contributes substantially to the pres- 
‘ent position. In particular many people, 
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especially many employers, do not appear 
to appreciate the significance of the im- 
portant demographic changes of recent 
decades. At the turn of the century when 
the vast majority of women worked for a 
very few years between school and mar- 
riage and did not contemplate returning 
to paid employment, there was a rational 
case against the investment of time and 
money in training girls. Today, with a 
falling birth rate and childbearing nor- 
mally completed before the age of thirty, 
that argument has lost a great deal of its 
force. Because employers have not grasped 
the full implications of this demographic 
and social revolution, they have not 
analyzed the ways in which the new type 
of female labour force can best be de- 
ployed; nor have they realized the eco- 
nomic benefits that can be reaped from 
the new situation. For example, through- 
out most of the 1950s and 1960's. 
employers suffered from an acute short- 
age of draughtsmen. Scarcity pushed up 
draughtsmen’s rates, and perhaps even 
more damaging from the employer’s point 
of view, the inability to get designs off the 
drawing board delayed production and 
postponed delivery dates. During this time 
women in Sweden. were being trained as 
draughtsmen in such numbers that by the 
end of the 1960’s more than half the 
Swedish draughtsmen were in fact women. 
In the United Kingdom on the other hand, 
only 1 percent of the total number of 
draughtsmen were women by that date. 
In much the same way the full signifi- - 
cance of the greatly increased tendency 
for women to return to work after a short 
period at home for childbearing has not 
been appreciated. Women reentering the 
labour market in their middle thirties 
have a quarter of a century of working 
life ahead of them. The investment of 
time and money in training can clearly be 
justified in terms of a reasonable likely 
return. Extensive training will not be 
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appropriate for, or wanted by, all women. 
Careful selection for women suitable for 
such training is needed as it is for men. 
But there has been little attempt to tackle 
the task of making better use of this newly 
available womanpower, except in a piece- 
meal manner. 

Many women, as is often pointed out, 
want only part-time work. But even these 
cases, handled with discrimination, can be 
used far more advantageously than at 
present. Despite increasing efforts to im- 
prove job satisfaction, repetitive or limited 
jobs remain. Such work is more acceptable 
on a part-time than on a full-time basis. 
It is also wasteful both from the em- 
ployer’s and the women’s point of view 
to restrict part-time employment to work 
of this nature. Though it can be argued 
convincingly that there are jobs, particu- 
larly executive positions in line manage- 
ment which require full-time attendance, 
there are many others, for example in 
research and in many types of profes- 
sional and office work, which in reality 
need not be full-time. Employers stand to 
gain from such changes, as able people at 
present underutilized or not employed at 
all, can be drawn into employment on 
these terms. A growing number cf em- 
ployers may also find, as employers in 
retail distribution found years ago, that 
there are many situations in which work- 
loading is such that it is far more eco- 
nomical to employ staff part-time rather 
- than full-time. 

What is required is in fact a straight- 
forward management job of assessing 
requirements and resources and finding 
ways of making the most effective use of 
the new supply of womanpower. This, as 
so often, demands a surrender of pre- 
conceived ideas, and the use of the right 
kind of discrimination. In particular, it 
requires the abandonment of familiar 
stereotypes. The advancement of women 
has suffered severely from generalizations 
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about women’s labour turnover rates, 
women’s absence rates, women’s attitudes 
to work, regardless of the long list of 
other important variables which must be 
taken into account in attempting to pre- 
dict the behaviour of either men or women. 
Once this is done, there is plainly a pay- 
off both for employers and for the com- 
munity as a whole. The Unitec Kingdom 
is in no position to waste its resources, 
most especially its human resources and 
the underutilization of British woman- 
power is a glaring example of such waste. 

What then is being done, and what 
results may be expected from these 
changes? 

Three Acts of Parliament have been 
passed which provide the fourdation for 
much needed change. The Equal Pay Act 
1970 set out “to prevent discrimination, 
as regards terms and conditions of employ- 
ment between men and women.” A three- 
pronged attack on unequal pay is made 
in the Act. If a collective agreement con- 
tains a discriminatory clause, the agree- 
ment can be altered by the Central 
Arbitration Committee. If job evaluation 
exists in an enterprise, it must be applied 
uniformly to men’s jobs and t women’s 
jobs. If there is no scheme of job evalua- 
tion, a woman can claim the same pay as 
a man if, but only if, “her work and theirs 
is of the same or a broadly similar nature.” 
Whether or not work is of 2 “broadly 
similar” depends on the nature, the extent 
and the frequency of the differences. 

This Act, though passed in 1970, only 
came fully into force on December 29, 
1975. As soon as it was passed, men and 
women concerned with the position of 
women in the economy began tc campaign 
for equal opportunity legislaticn to com- 
plement the Equal Pay Act. Without such 
additional legislation it seemed likely that 
equal pay legislation, welcome though it 
was in many ways, might in fact adversely 
affect the position of a ccnsiderable 
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number of women. The merging of the 
men’s labour market and the women’s 
labour market would become a necessity 
if women, displaced from women’s jobs by 
the operation of equal pay legislation, 
were to obtain appropriate and satisfac- 
tory new openings. The need for this 
change was underlined by manpower fore- 
casts such as that produced by Colin 
Leicester then of the Department of Ap- 
plied Economics at Cambridge. Leicester 
estimated that between the years of 1960 
and 2000 the percentage of the working 
population in clerical and manual work 
would fall from 12 percent and 70 percent, 
respectively to 9 percent and 61 percent 
while the percentage in professional and 
technical work would rise from 8 percent 
to 20 percent. Since women were over- 
represented in clerical and lower level 
manual work, and underrepresented in 
technical work, it was essential to chal- 
lenge the sex categorization of these jobs 
if women no longer needed in the clerical 
and manual fields were to become available 
for the growing range of technical jobs. 

The campaign for equal opportunity 
culminated in the Sex Discrimination Act 
1975 which also comes into force on 
December 29, 1975. This Act prohibits 
discrimination on grounds of sex or mar- 
riage in many cases including education; 
training or employment, with a small 
number of exceptions based mainly on a 
fairly tight interpretation of genuine 
occupational qualifications. An important 
subsection lays down that if the employer 
applies a condition or requirement which 
is such that a considerably smaller pro- 
portion of men than of women can comply 
with it, the condition can be challenged, 
and the employer has to show that it is 
“justifiable.” This section could be very 
important and very explosive. What about 
time-served apprenticeship requirements? 
What about seniority rules? 

These two Acts have been supplemented 
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by the Employment Protection Act 1975, 
which includes a section on maternity 
benefit. For the first time in the United 
Kingdom a woman who fulfills the neces- 
sary conditions of service cannot be 
dismissed for pregnancy, can claim six 
weeks pay as pregnancy leave and has re- 
instatement rights for a period of twenty- 
nine weeks. Although child care provisions 
are quite insufficient to enable a large 
number of mothers to take advantage of 
these new rights, it will make it easier for 
some at any rate to combine a career and 
motherhood. 

Such is the legislation. How much dif- 
ference will it make to the position of 
women, and what changes can be expected 
in women’s economic position, in particu- 
lar in the employment field? 

So far as individuals are concerned, the 
enforcement of equal pay and equal op- 
portunity legislation is mainly in the 
hands of Industrial Tribunals, which 
already deal with such matters as claims 
under the Redundancy Payments Act, 
and with which people in employment and 
their union representatives are very 
familiar. In addition, an Equal Oppor- 
tunities Commission has been set up with 
a broad mandate to work towards the 
elimination of discrimination, to promote 


` equality of opportunity and to keep the 


working of the legislation under review. 
The Commission has powers within cer- 
tain limits to carry out formal investiga- 
tions and, where they find discrimination, 
to serve a nondiscrimination notice to be 
followed up by investigation to establish 
whether the requirements of the notice 
are being carried out. If the Commission 
is not satisfied, the case can be referred 
to a county court which may grant an 
injunction. The Commission can also 
undertake research and educational work 
and is already taking steps to see that 
rights and obligations under the Acts are 
widely known. The legislation does not 
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give the Commission or anyone else power 
to require positive discrimination in favor 
of women except in the very important 
field of training. 

To an American audience it may seem 
that these powers are inadequate. There 
are however reasons why, at any rate in 
the British context, it seems right to place 
the emphasis on education, training and 
persuasion and while providing legal 
sanctions to keep these sanctions in the 
background. The existence of the law puts 
the seal of society’s approval on the elimi- 
nation of sex discrimination. It also 
undoubtedly draws the attention of edu- 
cationalists, employers and trade unions 
to the need to examine their existing prac- 
tices and to begin a process of change. 
While this is not yet widespread, there 
are certainly signs that it is beginning to 
happen. Above all, as has often been said, 
legislation can help to change attitudes 
by changing behaviour, but it is the 
change in attitudes that is important. In 
other fields of social policy, it is accepted 
that individuals do not change attitudes 
as the result of authoritarian action taken 
by powerful individuals or organizations. 
Such action more often breeds evasion or 
at most a minimum conformity with the 
law, accompanied by a growing resentment 
which blocks genuine change. It may be 
slower to help and encourage those who 
have to change to work out their own 
methods and to take upon themselves the 
task of studying what needs to be done 
and learning, through experience, the way 
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to do it. It may be slower, but there is 
always the fable of the to-toise and 
the hare. 

Where women will be in ten years time 
is hard to predict. It depends in part on 
the future of the British economy, though 
it is possible that women, uncommitted 
to traditional working methods might 
have a specially useful contribution to 
make to industrial redevelcpment. It 
depends on the realization by employees 
and unionists that the removal of dis- 
crimination though undoubtecly altering 
long established customs, can if handled 
right bring considerable benefits and not 
only to women. Above all, it depends on 
women theniselves. The first stage must 
be a great increase in training opportun- 
ities. It will be for women to make sure 
that these opportunities are taken. 
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ECONOMIC EDUCATION 
Three Years of Self-Paced Teaching 


in Introductory Economics 
at Harvard 


By ELIZABETH ALLISON* 


For the past three years Harvard has 
been experimenting with self-paced in- 
struction (SPJ) in several sections of its 
introductory economics course, Economics 
10. This paper is a report of the “what, 
how and for whom” of that experiment: 
what the benefits (and costs) of SPJ have 
been, how SPI changes the learning pro- 
cess, and for whom among our students 
it has been particularly helpful. 

The reader will note the lack of the 
evangelicalism often found in descriptions 
of educational innovations. This is not 
intended to suggest that self-paced in- 
struction is without merit; indeed our 
evidence suggests quite strongly that 
under the right circumstances, the mar- 
ginal product of SPJ is a 10-20 percent 
increase in scores and that it inspires stu- 
dents to take more courses in economics. 
However, it is also true that producing the 
“right circumstances” is initially rather 
costly in time and energy; that the distri- 
bution of the benefits is not uniform; and 
that after an initial period of enthusiasm, 
students are not happier in self-paced 
courses than in conventional courses. In 
short situations in which an SPJ system 
would not dominate a conventional course 
are plausible. 


* Dept. of Economics, Harvard University. For a 
more extensive description of the self-paced experi- 
ment at Harvard, see “Self-Paced Instruction in 
the Introductory Economics Course,” Elisabeth Allison, 
Harvard Institute of Economic Research, pap. no. 368. 


222 


I. Some Background on the Harvard 
Experiment 


The Harvard experiment with SPI 
began in the fall of 1972. Like most 
educational experiments, its birth was 
something of an accident; it was born of 
dissatisfaction with the mastery students 
displayed at the end of our introductory 
economics course and the discovery of 
an enormously intuitively appealing new 
educational technique which had worked 
well in physics and psychology. Briefly, 
a self-paced course has two central 
features. 

The first is a list of the course objec- 
tives, specified in operational terms (these 
objectives can be very detailed), and the 
second is a set of exams (often called 
“unit tests”) which the student is invited 
to try whenever he believes he has 
mastered an objective. The exam is 
graded immediately and the student who 
does not pass the exam is encouraged to 
return and take another exam on the same 
material. Full credit is given for passing 
an exam regardless of the number of un- 
successful attempts and a student’s grade 
is to some extent based on the number of 
exams passed. Thus it supplies a student 
with prompt nonthreatening feedback. 

The distinguishing features of the self- 
paced course developed at Harvard were 
three. First, it seemed appropriate to ask 
our students to synthesize some of the 
material themselves; thus we had a com- 
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paratively few broad units (8 per semester) 
and fairly high-level objectives. Second, 
whereas in many self-paced systems, 
objectives and unit tests replace formal 
meetings, in Economics 10, sections con- 
tinued to meet although attendance was 
voluntary. Third, only upperclassmen or 
graduate students were used as graders, 
rather than allowing students who had 
passed a unit test to serve as graders for 
that unit test. 


II. A Framework for Evaluation 


From its inception we had intended 
SPI as an experiment. Thus we had taken 
advantage of the decentralized structure 
of the course (it is taught primarily in 
sections, but has a course-wide reading 
list and final exam); SPJ was introduced 
into 3 sections of 25-30 randomly selected 
students each semester over a three-year 
period. We had instituted, simultaneously, 
a very extensive, course-wide question- 
naire and data gathering program, includ- 
ing admissions profiles and student effort 
reports. 

Originally we had intended to fol- 
low the conventional evaluation format, 
of estimating an achievement equation in 
which a test score was the dependent 
variable and SAT scores, age, sex, and 

. grade point average (GPA), the controls, 
perhaps improving upon it by collection 
of better ability measures. 

However, the closer we looked the less 
satisfactory this format looked. Intellect- 
ually, the ad koc specification cf most 
achievement equations was unsatisfying. 
The lack of attention to the simultaneity 
problem seemed likely to produce serious 
bias in estimates of the coefficients. More- 
over, it was not heuristic, as a good theory 
almost invariably is. Thus we gradually 
turned to an alternative. framework: 
production theory. Deciding to evaluate 
SPI by treating it as a new technology 
in a production process brought several 


advantages. It opened up a wel developed 
technology, both conceptual and econo- 
metric. It provided perspective on the 
limitations of the conventional approach; 
the economic education literature largely 
recapitulates the errors of early produc- 
tion theory. Finally, and most important, 
it made it clear that the development of 
a full scale model of the educational 
process was necessary for ary thorough 
evaluation of an innovation. This is not 
to suggest that the development of an 
appropriate model within which to eval- 
uate SPI has been accomplished. The lack 
of a generally accepted theory of learning 
and a severe errors-in-variables problem 
made the task of finding an appropriate 
structure and defining operational counter- 
parts to the theoretical terms most difficult 
and our specifications are still tentative. 
Nevertheless, even the preliminary models 
have yielded some interesting results on 
SPI and on the learning process in general. 

The simplest of these modzls, and the 
one within which our preliminary evalua- 
tion of SPJ took place began as follows." 
We assumed that the student (our 
decision-making unit) allocates his efforts 
among courses and other activities in such 
a way as to maximize some function: 


U = f(Gradesne 10, Gradesother courses, mere 10, 
Timeotner courses; Timegther activities) 


This assumption allowed us tc derive a 3- 
equation model which here, in zhe interests 
of space, we will merely state. The first 
line is an effort equation: 


Effort. 10 
=f (Tastes, Expected grade, Pedagogy). 


Since this exposition is intended to be 
merely suggestive, we henceforth make the 


*The construction and estimation of the Economics 
10 production function are described in more detail 
in “An Educational Production Function for an Intro- 
ductory Economics Course,” Elisabeth Allison, Har- 
vard Institute of Economic Research, pap. no. 563. 
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unnecessary but convenient assumptions 
of linearity and additivity and can there- 
fore write the equation for the effort put 
out by the ¿th student as: 


(1) Effort’ = a +. by tastes 
+ bo expected grade 
+ bs teacher quality + bs SPI 


The ith student chooses to devote some 
effort, Z*, to Economics 10. He faces a pro- 
duction function defined by his ability 
(presumed exogenous), pedagogy offered 
him by the course, defined by teacher 
quality and the instructional method, e.g., 
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self-paced instruction. Thus we can write: 


(2) Achievement’ 
= a +b; effort + bz teacher quality 
+ b SPI + by general ability 
+b; analytic ability 


In retrospect, enjoyment of a course de- 
pends on his “profit,” i.e., the difference 
between the grade from the course and the 
costs of the course #* weighted by psychic 
or financial cost of that effort to him. What 
he received will depend on his grades and 
his tastes. Thus our third equation of our 
model of the learning process became: 


TABLE 1—ACHTEVEMENT 


1973-74 1974-75 1974-75 
(Spring) (Fall) (Spring) 
General ability ; 
SAT verbal .0305 0248 0240 
(200-800) (9.83) (9.67) (7.71) 
SAT math .0248 .0278 0187 
(200-800) (7.15) (9.25) (5.17) 
Class 1ank .0095 .0087 .0100 
(200-800) (3.24) (3.63) (3.44) 
Harvard scholar 1.6397 .6690 1.1969 
(1=yes, 0=no) (2.24) (1.06) (1.57) 
Analytic ability 
Uncomfortable with math .0814 .0454 —1.4717 
(L=yes, 0=no) (.007) (.060) (—1.48) 
Sex (1= female) —1.8644 —1.027 — 1.9254 
(—3.42) (—2.48) (—3.55) 
Race (1=minority - 7068 — 1.1433 — .9017 
(.88) (—1.77) (—1.16) 
Intended concentration (1 =humanities) —~ .3643 — 8841 —3.3623 
(~— .41) (—1.15) (—3.54) 
Intrinsic interest — 1.0676 — 2244 — 4845 
(1=much, 7=none) (—6.79) (—1.77) (~2.95) 
Pedagogy 
Student’s ratings of teaching fellows 8057 .0377 — .0994 
(1=high, 7 =low) (4.64) (.27) (0.60) 
Preparation hours (per week) 1472 NA NA 
(4.48) 
Teacher’s grades in graduate school 1525 4638 9594 
(.61) (2.67) (4.72) 
SPI 3.8928 2.5161 3.0546 
4.45) (2.83) (2.54) 
R? -467 423 442 


Note: The values in parentheses below the coefficients are #-ratios. 
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(3) Enjoyment’ 
= a+b; achievement + bz effort 


+ b; tastes + b; general happiness 


Finally, believing that a continuing in- 
tellectual involvement with the discipline, 
as manifested by desire to take further 
economics courses is an important output 
of an introductory course for the student, 
we added a concentration equation: 


(4) Intended courses? 
=a -+ bi intended concentration 
-H b intended career 
+ b,(Graden, 10 — grades in other courses) 
+ bi enjoyment + bi SPI. 


Thus, we had a model, admittedly crude 
and turning on heroic assumptions, which 
provided us with a framework and set of 
questions about SPJ and the wherewithal 
to answer them; namely: 


1. Does SPI have any net effect on learn- 
ing, enjoyment or concentration? More 
precisely put, is b‘SPI significant if all of 
the endogenous variables are suppressed? 

. How do these effects, to the extent that 
they exist, vary among students, i.e., 
does b‘SPI differ systematically among 
definable classes of students? 

3. If SPI has any effect on achievement, 
enjoyment or concentrations, what is the 
mechanism through which it works? 
Translated into the terms of our model 
the question becomes: Is 5*SPJ signifi- 
cant in the effort equation, but not in the 
achievement equation? Or vice-versa? 
Or in both? 


nm 


HI. The Results 
A. The SP Effect 


The answer to the first question is pro- 
vided in Tables 1, 2 and 3. Table 1 shows 
the result of estimating equation 2 with- 
out the endogenous effort variable. Thus 
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it provides an upper bound on the pure 
self-paced effect; Tables 2 and 3 show 
results for enjoyment and concentration 
equations, respectively. Given the space 
constraint and the similarity of results, only 
one semester’s data is presented for the 
enjoyment and concentration equations. 

Both the enjoyment and the concen- 
tration equations ‘were. somewhat dis- 
appointing. The direct contribution of SPI 
to student happiness is insignificant and 
its contribution to concentratzon decisions 
is small. In its initial year, 1972-73, SPI 
had produced both remarkably happy stu- — 
dents and a very high proportion of con- 
centrators. However, both the 1973-74 


TABLE 2—ENyJoyMENT (Farr 1974) 











Achievement: 
ist semester grade — .0909 
(—3.87) 
Effort: 
Percent reading not done .0656 
(1.85) 
Attendance 0519 
(1=always, 7=never) (0.79) 
Taste variables: 
Uncomfortable with math O71 
(.53) 
Sex (1=female 6377 
(3.80) 
Athletic interests . 2029 
(2.34) 
Personalistic concerns — .3062 
(—1.99) 
Religious interests — .0959 
(—2.66) 
Entrepreneurial interests 3268 
(3.82) 
Intellectual interests .1557 
(1.19) 
Pedagogy: 
Student’s ratings of teaching fellows 3686 
(1=high, 7=low) (7.45) 
Teacher’s grades in graduate sckool 0681 
1.09) 
SPI — .1446 
(— .70) 
R?=.291 





Note: The values in parentheses below the coefficients 
are /-ratios. 
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TABLE 3—More Courses IN Economics 








Intended to concentrate in economics —1.0119 


(i= yes, O=no). (—3.00) 
Intend law or business career - 4490 
(1=yes, O=no) (1.42) 


Taste variables: 
Race 1.0945 
(1=minority) 


Sex (1 =female) — .3295 
(.95) 

Political interest -1356 

(4.01) 

Personalistic interests — .8525 
(—2.81) 

Athletic interests . 2682 
(1.49) 

Religious interests .0970 
(.84) 

Entrepreneurial interests . 2440 
(1.41) 

Intellectual interests 7159 
(2.98) 

Grade point average other courses — .0039 
(— .07) 

Enjoyment -71172 
(1=very much, 7=not at all) (7.94) 

Student’s ratings of teaching fellows —.1730 
(—1.72) 

SPI . 1029 
(2.22) 


R?= 422 


Note: The values in parentheses below the coefficients 
are the ¢-ratios. . 


and 1974-75 results suggest very strongly 
that the 1972° experience was largely at- 
tributable to a Hawthorne effect of the 
very heavy faculty involvement in the 
grading process during the first year. 
The achievement equation shows rather 
more encouraging results. On a multiple 
choice final made up of 10 TUCE ques- 
tions, 20 GRE questions and 10 local 


questions with a 40 point maximum, and - 


a mean score of 23, SPI does appear to 
improve performance by about 15 percent. 
Put differently, it substitutes for about 150 
SAT points or 10 hours of weekly prep- 
aration by an instructor. Moreover, results 
available in the larger study mentioned 
earlier suggest that the differential in- 
creases after two years out of the course. 


MAY 1976 


B. The Distribution of Benefits 


Having established that there were 
some identifiable education benefits asso- 
ciated with an SPJ system it was appro- 
priate to move to the second question: 
Who reaped those benefits? In particular, 
was the nonthreatening, repeat-play envi- 
ronment most helpful to the slower student 
and/or the bewildered humanities majors 
who did not yet understand how to study 
analytic material? Or was it an enrich- 
ment program which brought students 
into regular contact with very bright and 
stimulating upperclassmen and graduate 
students? To examine this question we 
stratified first by SAT scores (above 700/ 
below 700), and then by year (freshman/ 
nonfreshman). 

Unfortunately the results were not as 


‘cleancut aS we would have liked. (These 


regressions are available from the author 
on request.) In general, lower SAT groups 
and freshmen seem to be slightly more ad- 
vantaged by SPI than higher SAT groups 
and upperclassmen. The differences be- 
tween freshmen and upperclassmen are 
small and in any case not consistent over 
semesters. Thus it is clear we need 
to investigate the distribution effect with 
other group criteria. As an aside, the most ` 
interesting result of these regressions 
concerns the other instructional inputs: 
the marginal product of the well-prepared 
teacher is highest with the less brilliant 
student. 


C. The SPI Technology 


Having established that a broad group 
of students did measurably better in a 
self-paced format, our next task was to 
find out why. The first hypothesis was 
that SPI had simply reinvented “study 
hall’; that SPJ was primarily a device for 
getting students to work harder, or at least 
more steadily. To test this hypothesis we 
reestimated our ‘achievement equation, 
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this time including the effort variables; 
homework hours, attendance, etc. The 
results for one semester, spring 1974-75, 
are shown in Table 4. Although the self- 
paced effect is slightly reduced it is not 
eliminated. This test is not conclusive. It 
is possible, for example, that SPZ makes 
the study of economics so rewarding that 
hours seem like half-hours, and thus the 
reported work hours of the self-paced stu- 
dents are biased downward. Nevertheless, 
it appears SPJ is not simply a system for 
sweating the students. 

Given this finding we made one further 
test in an attempt to discover whether the 
defining of objectives, the self-knowledge, 
or the active interaction was the critical 
feature of SPI. For students in self-paced 
sections, we have two measures of partici- 
pation: one, the number of self-paced 
exams each took and two, the number 


TABLE 4—ACHIEVEMENT: FALL 1974 
(Self-paced group only) 


SAT verbal .0370 
(200-800) (3.15) 
SAT math .0074 
(200-800) (.75) 
Class rank — .0017 
(200-800) (—.16) 
Uncomfortable with math .0221 
(L= yes, 0=no) (.21) 
Intrinsic interest — .6103 
({=much, 7=none) (—1.48) 
Sex — .3958 
(1= female) (— .29) 
Race 1.1903 
(1= minority) (1.51) 
Attendance -4437 
(t=always, 7 =never) (.51) 
Percent reading not done — .6496 
(—1.20) 
Responded to questionnaire — .6134 


(1==no/0=yes) (.52) 


Teaching fellow rating — .5339 
(i=high, 7=low) (—1.02) 

SPEs passed 5401 
(3.51) 

SPEs attempted - 2332 
(2.14) 


R?= 723 
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passed. (The number of SPEs attempted 
is generally larger both because many 
students failed a unit test on the first 
try, but also because after passing, 
some students would take additional tests 
“for practice.”’) Arguably, the number of 
SPEs passed measures self-knowledge, 
while number of SPEs attempted is a 
measure of the amount of interaction 
between student and grader. To discover 
which contributed more, we reestimated 
the achievement equation for the self- 
paced group only, using both SPEs 
attempted and SPEs passed as dependent 
variables. 

The rather remarkable results are 
shown in Table 4. “Self-paced exams at- 
tempted” captures a considerable amount 
of the variances, and even more interest- 
ingly, sharply reduces the coefficients on 
the ability variables. This result is con- 
sistent with the hypothesis that the crucial 
feature of SPJ is the interaction between 
students and grader; that it is not just 
glorified homework but a very directed 
form of one-to-one instruction. 


IV. Some Tentative Conclusions 


This. study of SPJ has no claims to be 
exhaustive: there are many other ques- 
tions to be asked, and some better answers 
to be provided. Nevertheless, at least 
within the Harvard context it appears that 
we can purchase a fairly substantial and 
lasting improvement in scores for roughly 
$35 per student per semester. We seem to 
have allowed our students to substitute 
efficient, interactive hours for passive or 
unfocused hours although apparently not 
to their great pleasure. 

Moreover, it is clear that moving to a 
SPI system brought about enormous 
improvements in our introductory course 
quite apart from its contribution to the 
learning of particular students. It forced 
us to reexamine our course Dbjectives, to 


The Teacher Training Program for 
New PhDs 


By DARRELL R. Lewis AND WILLIAM E. BECKER, JR.* 


In 1970 the University of Minnesota 
Center for Economic Education initiated 
a teacher training program for graduate 
students in the Department of Economics. 
Prior to 1970, as is the case of most uni- 
versity departments of economics, new 
graduate students who were assigned to 
either the micro or macro principles course 
as section teachers were given a text, a 
sample syllabus, a class list, and a class- 
room number.’ After five years of develop- 
ment and assistance from the Joint Council 
on Economic Education, graduate student 
instructors at Minnesota are now required 
to participate in a teacher training pro- 
gram. This paper is intended to provide 
an overview of the Minnesota program 
along with some preliminary evaluation 
results.” 


I. The Teacher Training Program 


In their first quarter of teaching, grad- 
uate student instructors (GS/s) at Minne- 
sota are expected to participate in nine 
weekly seminars dealing with teaching 
objectives, methods, and skills. They are 
also expected to participate in a three- 


* Professor and Assistant Professor of Economic 
Education, respectively, University of Minnesota. 
We wish to recognize the significant contributions of 
Charles Orvis and Mike Salemi in the development 
and implementation of the programs described in 
this paper. 

*On the basis of this observation the American 
Economic Association’s Committee on Economic Edu- 
cation, in conjunction with the Joint Council on 
Economic Education, formulated its proposal to im- 
prove the teaching of college economics, G. L. Bach 
(1973). 

"For a complete operational description of the 
University of Minnesota teacher training program in 
economics see Becker, eż al. (1975). 
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part teaching performance feedback pro- 
cess which involves classroom videotaping, 
classroom test analysis, and student 
evaluations. In fact, participation in both 
the seminars and feedback procedures are 
now given as conditions of employment 
for all new graduate student instructors." 


A. The Seminars 


The seminar sequence of :he program 
starts one week prior to the deginning of 
the fall quarter. The seminars are designed 
to acquaint the GSIs with the eleven 
teaching abilities identified in Table 1.* 
A senior faculty member together with an 
experienced senior graduate student takes 
responsibility for the content and manner 
in which the seminar is conducted. Par- 
ticipating GSTs are expected to complete 
basic exercises related to each of the 
eleven teaching abilities emphasized. 

Seminar activities entail writing goals 
for the principles course, writing instruc- 
tional objectives, discussing and demon- 
strating lecture skills, demonstrating 
alternative teaching techniques (large and 
small group), discussing and demonstrat- 
ing the use of audiovisual materials, writ- 
ing and grading examinations, evaluating 
student feedback, and developing student- 

*Since the pecuniary benefits to the graduate stu- 
dents are not weighted in favor of improving their 
teaching output, beginning in 1974 graduate students 
were required to participate in the teacher training 
program as a condition of employment, Becker (1975). 

*Many of the instructional activities and pedago- 
gical skills identified in Table 1 are discussed and 
developed in a forthcoming book edited by the Joint 
Council on Economic Education and entitled Teacher 
Training Programs for Ph.D.’s in Aconomics. This 


excellent source material is currently available for 
limited distribution in mimeograph form. 
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TABLE 1—TEACHING ABILITIES AND FEEDBACK 








Teaching Abilities Emphasized 


Method of Feedback 





. Recognize student needs 
. Set goals and write objectives 
. Develop content sequencing 


Wb 


4. Use lecture skills effectively 
5. Implement discussion skills effectively 
6. Demonstrate interpersonal communi- 
cation skills 
7. Implement probing or questioning skills 
effectively 
8. Utilize multimedia materials effectively: 
9. Construct and use well made testing 
instruments 
10. Articulate problems and strengths in 
one’s own teaching style 
11. Establish grading guidelines 


Student evaluations 

Daily teaching checklist 

Student evaluation, videotaping, and teach- 
ing checklist 

Student evaluations and videotaping 
Student evaluations and videotaping 
Student evaluations and videotaping 


Student evaluations and videotaping 


Student evaluations and videotaping 
Student evaluations and test item response 


Student evaluations and videotaping 


Student evaluations 





teacher interaction and discussion tech- 
niques. Select economic education and 
educational literature is assigned to 
seminar participants as outside reading. 
All of this is intended to provide the GSTs 
with a working knowledge of pedagogical 
skills and techniques which they will 
hopefully try in their undergraduate 
classrooms. 


B. The Feedback System 


A series of feedback processes are 
designed to reinforce the teaching abilities 
and skills presented to the GSJs in the 
seminars. These processes also give the 
GSIs an opportunity an analyze systemat- 
ically their own teaching performance 
from the students’ point of view. Each 
GSI is encouraged to assess his or her 
teaching performance on the basis of data 
collected from three feedback sources— 
i.e., a videotape observation system, stu- 
dent evaluations of the instructor via the 
Purdue Rating Scale for College Instruc- 
tors, and test analysis aimed at evaluating 
content and application coverage. 

The GSIs receive primary feedback on 
their actual teaching abilities by way of 
prearranged classroom videotapings of 
their instructional performances. Each 


GSI is videotaped in his or her under- 
graduate classroom at least three times 
during the fall quarter. The classroom 
videotaping of the GSI is coordinated by 
another experienced senior graduate stu- 
dent. This graduate student is also 
responsible for critiquing each GSJ’s video- 
tape and assisting the GSI in spotting 
weak teaching practices which show up 
on the videotaped classroom presentation.” 

To assist in reviewing and critiquing, 
two procedures and instruments were 
developed. Prior to each class designated 
for videotaping, the GSJ completes a ques- 
tionnaire directed to the objectives, con- 
tent and techniques expected to be covered 
during the class period. This information 
is subsequently reviewed and compared 
with the videotape during the critiquing 
session, 

The second instrument was constructed 
so as to measure actual instructor perfor- 
mance from the videotape. Prior to the 
review session with each instructor, the 
graduate student critiquer previews and 
codes each tape at twenty-second intervals 
according to a specially adapted observa- 
tion scheme which measures (a) the 


ë Michael K. Salemi and Becker (1974) provide a 
videotape demonstration of the critiquing process. 
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method employed—lecture, question/ 
problems, discussion, other, (b) the learn- 
ing objectives—_knowledge of facts, theo- 
retical concepts, exposition on theory, 
simple application, complex application, 


and (c) the verbal and nonverbal expres- 


sions—supportive, receptive, neutral, un- 
receptive, disapproving. The data are 
then summarized and presented to the 
GSI during the review session. 

The data from this latter instrument 
have proven valuable in at least two 


regards. Instructors, like students, respond * 


to those things which are being measured. 
Secondly, the instrumentation is able 
measurably to confirm or reject those 
things the instructor says (thinks) he is 
doing in his classroom. It also reinforces 
the reviewer’s intuitive critique and 
_ comments. 

Using the standardized procedures and 
instruments developed, approximately two 
hours are spent with the individual in- 


structor reviewing and critiquing his or - 


her tape. This method of feedback gives 
the GSIs immediate peer reaction to their 
actual teaching performance. 

The GSIs receive additional feedback 
on their teaching performance from stu- 
dent evaluations both during and at the 
end of each quarter of instruction. The 28 
question Purdue Rating Scale for College 
Instructors is administered by the GSIs 
and processed by the Center for Economic 
Education. The printout given back to 
the individual GS/J contains (1) a numer- 
ical student rating for each question, (2) 
a numerical student rating for each of five 
instructor characteristics measured by the 
Purdue form—personal, objectivity, expo- 
sition skills, tests and grading, subject 
matter knowledge—and (3) a range of 
average characteristic scores for all in- 
structors over the past four years. The 
questions are all posed in such a fashion 
as to give implicit description for appro- 
priate corrective action. This method of 
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feedback gives the GSIs a comparable 
measure of their performance és perceived 
by students. 

A third method of feedback which the 
GSI is taught to use is test analysis. The 
GSIs are taught in the seminers not only 
to use classroom tests to assess the 
achievement of their students but also to 
assist their own teaching p2rformance. 
Each GSI is encouraged to use a variant 
of discriminant analysis to jidge his or 
her teaching performance from classroom 
tests. In addition, the GSJs aze taught to 
evaluate teaching output in terms of their 
cumulative students’ test achievements, 
their colleagues’ students’ achievements 
and nationally normed student test results. 
This method of feedback giv2s the GSIs 
information which is directly related to 
the cognitive domain effects of their 
teaching. 

Today, after five years of development, 
the seminar and three part feedback 
process are complementary imputs to the 
total teacher training program in the 
Department of Economics. Graduate stu- 
dents who are currently participating in 
the program may receive credit for their 
efforts under a graduate economics course 
number. The program is abl2 to accom- 
modate from six to fifteen new graduate 
students per year. 


II. Evaluation 


Although there is no recert hard data 
on the effectiveness of the total training 
program described above, there is evi- 
dence from an earlier prototype program 
which suggests its effectiveness. Lewis and 
Charles C. Orvis (1973) carried out a 
controlled experiment in the 1971—72 
school year to evaluate the impact of the 
initial University of Minnesota teacher 
training program. 

The experiment used a concrol group of 
323 fall quarter principles students (in 
14 sections) and an experimental group 
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consisting of 438 matched winter quarter 
principles students (in 14 sections) with 
seven randomly selected and common 
graduate student instructors. The experi- 
ment was designed in such a way that the 
GSIs were not provided with any assis- 
tance or training during the fall term. 
However, during the winter quarter these 
same GSIs were systematically exposed to 
the department’s training program. 
Using ordinary least squares regression 
analysis, Lewis and Orvis included the 


standard educational regressors (age, sex, “ 


American College Testing Service score, 
grade point average, prior knowledge in 
economics, and student evaluations) with 
the student performance data collected. 
They reported that as a result of the 
training system student performance, as 
measured by the Test of Understanding 
in College Economics (TUCE), and in- 
structor performance, as measured by the 
Purdue Rating Scale for College In- 
structors, both increased significantly. It 
was also found that the instructor per- 
formance ratings, as measured by student 
evaluations on the rating scale, associated 
highly with student performance on 
the TUCE. 


UHI. Summary 


Writing off development costs as sunk 
cost (borne in part by special grants), 
the maintenance cost of the Minnesota 
teacher training program is not high. 
Variable cost is mainly dependent on the 
number and type of faculty and GSIs 
assigned to the program. At its present 
operational level with fifteen participants, 
only five major variable inputs are needed 
for maintaining and monitoring the sys- 
tem: (1) the senior faculty member to 
meet with the seminar and graduate 
student coordinators for approximately 
fifteen hours each quarter, (2) an under- 
graduate student with a quarter-time 
appointment for the videotape recording 
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of the class sessions, (3) an experienced 
graduate student instructor with a third- 
time appointment in economics for sched- 
uling, previewing, and critiquing each 
class session videotape, (4) an experienced 
graduate student with a third-time ap- 
pointment for handling the logistics and 
demonstrations in the seminars, and (5) 
an eighth-time secretary to handle form 
processing and clerical responsibilities. 
These variable costs amount to about 
$9,000 per year. The fixed cost of video- 
tape equipment is extremely low when 
amortized over a six-year period (about 
$500 per year). On a per graduate student 
basis, these costs are in line with other 
graduate course costs at the University 
of Minnesota. 

The Department of Economics at the 
University of Minnesota has found the 
benefits to undergraduate students as well 
as to graduate student instructors out- 
weigh the costs involved in the teacher 
training program. It is not surprising, 
therefore, that the history and geography 
departments at the University of Minne- 
sota have recently adopted this program. 
Similarly, the graduate departments of 
economics at Florida State, Harvard, 
Indiana, Nebraska, Purdue, Wisconsin, 
and Yale have recently adopted forms of 
the program described in this paper. They 
have all joined the University of Minne- 
sota in the Teacher Training Program for 
Ph.D.s in Economics sponsored by the 
Joint Council on Economic Education in 
cooperation with the Committee for 
Economic Education of the American 
Economic Association. Surely, other de- 
partments of economics and graduate 
schools can justify instituting similar 
teacher training programs. 
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On Teaching Teachers to Teach 


By STEPHEN H. Lonc* 


The purpose of this paper is to evaluate 
one implementation of the American Eco- 
nomic Association-Joint Council on Eco- 
nomic Education (AEA-JCEE) teacher 
training program. I shall briefly describe 
the University of Wisconsin version of the 
training program for graduate students, 
assess its strengths and weaknesses, and 
conclude with some thoughts about how 
we might alter our approach to teaching 
economists to teach. 

The “Seminar on the Teaching of Col- 
lege Economics” began in the 1973-74 
academic year. I was among the fifteen 
participants who joined the seminar which 
met once each week for one semester. 
Our studies encompassed course planning 
(including instructional objectives and 
task analysis), course implementation (lec- 
turing, discussion techniques, and audio- 
visual materials), and evaluation of stu- 
dents and teachers (construction of tests, 
philosophy of grading, student evalu- 
ations of faculty, and critiques of video- 
tapes of seminar participants). The 
premise upon which the program was 
based was “whether or not great teachers 
are born (as opposed to made), most 
teachers can be trained to become better 
teachers.” I believe this is true and there 
are some systematic data to support this 
proposition, in addition to the subjective 


* Assistant Professor of Economics, Franklin and 
Marshall College. I am grateful to W. Lee Hansen 
for numerous discussions on the Wisconsin “Seminar 
on the Teaching of College Economics,” and for 
sharing his 1973-74 students’ written evaluations of 
the seminar. Jon Christianson, Robert Hutchens, Jack 
Mutti, and Thomas Pender kindly shared their 
thoughts on the seminar’s influence on their teaching, 
two years after completing the course. Their com- 
ments have influenced this evaluation. 
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evidence reported here.* 

Interestingly, one of the most important 
benefits of the seminar had nothing to do 
with the content that has been described. 
Out of our studies and conversations came 
a kind of self-consciousness about the 
process of teaching. We became acutely 
aware that there existed alternative tech- 
nologies for producing “Economics XYZ” 
as described in the catalogue of our first 
employer, ranging far beyond the choice 
of the appropriate text. Not only were we 
thinking about teaching, but we were talk- 
ing about teaching—which for many of 
us was an important departure from the 
preoccupation with research fostered by 
graduate school curricula. One participant 
described this outcome as “consciousness 
raising.” Some participants of the seminar 
are now, two years later, continuing to 
correspond by exchanging syllabi, exams, 
problem sets, and ideas about teaching. 

A second important outcome results 
from the study of instructional objectives. 
There appears to be considerable agree- 
ment among the Wisconsin participants 
that this was the most useful seminar 
topic. Planning by stating goals in terms 
of demonstrable student outcomes focuses 
attention not on the content of the course, 
which is the stuff of graduate students’ 
training, but on the object of instruction, 
the student. Commenting on the instruc- 
tional objective approach, a former Wis- 
consin participant recently wrote: “I find 
myself constantly returning to questions 


*Darrell R. Lewis and Charles C. Orvis (1973) 
present data on the Minnesota teacher training pro- 
gram which was effective in increasing pre-post TUCE 
differences and subjective student ratings of instructors, 
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of [instructional] objectives in planning 
courses, selecting textbooks, preparing 
lectures, etc.” 

Another significant impact of the pro- 
gram was the creation of a research 
strategy toward teaching. That is, our 
teaching is something to be studied and 
evaluated—not in a casual way (e.g., “I 
tried a new programmed text this semester 
and I think my students’ essays were 
better’’)—-but in a formal way, using all 
the expertise we bring to bear on other 
research questions. The seminar intro- 
duced us to the developing body of 
research on economic education and 
acquainted us with some evaluation instru- 
ments, including the Test of Understand- 
ing in College Economics (TUCE) and 
a number of forms for student evaluation 
of instructors. 

Having developed these important gen- 
eral attitudes—that is, a self-consciousness 
about the teaching process, an appreci- 
ation of the merits of well-articulated 
instructional objectives, and a desire to 
carefully evaluate outcomes—the core 
material of the teacher training program 
proved useful in our teaching. Helpful 
tips on leading discussions, writing exams, 
and performing other instructional pro- 
cedures were available from the reading 
materials or presented in class. But rather 
than describing these details, let me turn 
to some problems of the seminar. 

All teachers must suffer from the prob- 
lem of heterogeneous student back- 
grounds, and teaching teachers was no 
exception. Of the first seminar group of 
nine, six members were not currently 
teaching. Furthermore, six had previously 
taught or were currently serving as teach- 
ing assistants for a total of one semester 
or less. A tension developed between 
those who had taught more or who were 
not currently teaching and those who were 
teaching for the first time. The former 
exhibited a greater tolerance for abstract 
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issues (e.g., philosophy of grading) 
while the latter were anxious for informa- 
tion that might be immediately applied in 
their classrooms (e.g., how to get a dis- 
cussion started). A number of participants 
felt that a group having had the same 
amount of teaching experience would lead 
to better discussions. For those who had 
never taught, the seminar’s role was pri- 
marily one of providing a perspective on 
teaching and sources for future reference, 
since many of the teaching skills required 
active practice to be understood and 
remembered. Another potential problem 
of our enrollment stemmed from the fact 
that participation was voluntary. It is 
likely that the participants were those 
students who were most interested in 
teaching. While they may have been the 
most receptive to training, they may also 
have needed it least among all the grad- 
uate students since they were more likely 
to pick up the material independently. 
Should we require participation by all 
graduate students, by all those who teach 
while in graduate school, or at least create 
incentives for participation? 

Another concern of the participants 
was the nearly exclusive focus on the 
principles course. Some felt that examples 
and exercises should have been drawn 
from courses at the intermediate and 
advanced levels as well. The question 
here is whether or not there are important 
but different teaching problems at dif- 
ferent levels. The teacher training pro- 
gram has been designed to focus attention 
on the various approaches or technologies 
for getting a specified body of material 
across to students. It emphasizes the 
principles course since it is most common 
to all participants and, some have argued, 
is the hardest economics course to teach. 

The final source of difficulty was that 
some topics were given too much time, 
while others were ignored. Task analysis, 
a procedure for identifying the sequenc- 
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ing of material for presenting a concept, 
was seen as useless by a majority of the 
participants, at least as an improvement 
over common sense. Among the topics not 
covered in our seminar were choosing text- 
books, managing teaching assistants, par- 
ticular techniques for classes of varying 
size, showmanship, and treatment of 
academic dishonesty. After I moved to 
my present position in a liberal arts insti- 
tution, I became increasingly aware of 
other issues which had been neglected, 
including the design of an undergraduate 
economics curriculum, the benefits and 
costs of team teaching, and broader philo- 
sophical issues of content. What occurs 
to me, however, is not that a program to 
train graduate students to teach can en- 
compass all these issues, but that the 
appropriate model for teacher training 
may have two parts: (1) the seminar for 
graduate students, to provide the tech- 
niques most needed in the short run to 
“survive” the first few semesters of teach- 
ing, and (2) a follow-up seminar for 
previous participants two to four years 
out of graduate school, to treat the 
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broader questions which are likely to 
arise only with experience. 

Finally, I must mention that my title 
“On Teaching Teachers To Teach” pur- 
posely does not exclude the possibility of 
making the AHA-JCEE materials avail- 
able to more experienced economists as 
well, perhaps through intensive summer 
workshops. As the demographics of 
academe lead to lower mobility, institu- 
tions may be expected to increase invest- 
ment in the general teacher training of 
their older personnel. As a veteran of an 
AEA-JCEE seminar and an institution- 
sponsored faculty development program 
for persons of all disciplines, I strongly 
recommend that the profession continue 
its present efforts and that it extend 
their scope to include more experienced 
economists. 


REFERENCE 
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One Participant's View of the Teacher 
Training Program 


By Ricuarp B. HANSEN* 


During the spring semester of 1974 the 
Department of Economics at the Univer- 
sity of Nebraska offered a teaching 
seminar for graduate students which was 
based on a pilot Teacher Training Pro- 
gram sponsored by the Joint Council on 
Economic Education. When I was first 
asked to present my views as a participant 
in this seminar, I had mixed emotions 
concerning the insights I would be able to 
offer. I felt very strongly that I had bene- 
fited from the seminar and yet, in retro- 
spect, it almost seemed that what I had 
been taught about teaching was common 
sense. Then, as I reflected on eight years 
of being a college student, I decided that 
most of what I had learned was, to use 
an analogy from economics, no more 
obvious than the fact that public debt 
differs from private debt, i.e., what I had 
learned was obvious only after it had been 
pointed out. 

While I cannot furnish hard evidence, 
I will attempt to explain why I feel that 
the seminar was beneficial by relating 
some of the ways in which it influenced 
my teaching. My examples will be set in 
the context of the introductory economics 
course which served as the focal point of 
the seminar. 

Our first seminar meeting dealt with the 
importance of establishing course goals 
and communicating them to the students. 
My own experience as a student rein- 
forced the importance of this since I took 
my first economics course thinking that I 
was going to learn how to make money. 


* Ph.D. candidate, University of Nebraska-Lincoln. 


As the course progressed, I got the same 
feeling I had had when I surreptitiously 
read Lady Chatterly’s Lover—I kept 
wondering when I was going to get to the 
good part! In order to avoid this kind of 
misunderstanding, I tell my students on 
the first day of class that my primary goal 
is to help them become better informed 
citizens and that in order to attain this 
I want them to learn to apply economic 
theories and facts. Identifying what I want 
to accomplish in the course not only tells 
the students what to expect, it also helps 
me in selecting the topics that I cover and 
in determining how I treat those topics, 
e.g., I spend at least a full class period 
trying to convey the basic idea of eco- 
nomic efficiency and then ask the students 
to apply the concept to the present debate 
over the efficiency of pollution control 
devices, 


A closely related point that was made 
clear in the seminar is the idea of telling 
the students what they are expected to 
learn. Formally, this entails the use of 
instructional objectives which, simply put, 
are specific statements of what the teacher 
wants the students to learn and how they 
are expected to demonstrate this learning. 
While I do not presently have time to 


‘construct properly written objectives, I 
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do attempt to use the rationale behind 
them in several ways: first, by distributing 
study questions prior to each hour exam; 
second, by giving weekly quizzes covering 
material which I feel is important; and 
third, by posing questions in class which, 
as I tell the students, are indicative of 
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the type of question which I want them 
to be able to answer. 

Another useful topic treated in the 
seminar was learning theory. In a very 
lucid and nontechnical article on the sub- 
ject, G. L. Bach points out that learning 
involves the acquisition or modification of 
behavior so that students should be able 
to “do” economics if they have learned it. 
Additionally, Bach discusses the impor- 
tance of motivation, relevance, clarity, 
feedback and reinforcement to the learn- 
ing process. One strategy that I have 
developed which incorporates most of 
these elements, and with which I have had 
some success, is a weekly quiz. One class 
period in advance, I pose a question that 
requires the application of previously pre- 
sented material to a contemporary or 
historical situation. By letting the students 
use what they have learned, this pro- 
cedure demonstrates the applicability of 
economics (relevance) and encourages 
the students to learn the material (moti- 
vation); additionally, it provides repeti- 
tion (reinforcement) and gives me the 
opportunity to let the students know how 
well they are doing (feedback) so that 
they can correct any deficiencies (or, ‘as 
happened once, so that I can correct a 
deficiency in my presentation). 

In terms of the number of ways in 
which my teaching was influenced, an 
article by Phillip Saunders and the accom- 
panying seminar session on lecturing was 
dominant. Aside from convincing me that 
lecturing is a skill which can be developed, 
rather than an innate talent, the article 
provided many ideas which I have incor- 
porated in my lectures. Let me mention 
a few. For one thing, I begin each class 
period by putting an outline of the 
material I want to cover on the black- 
board. Second, after I have finished my 
presentation of a topic I usually pose a 
question which is intended to verify the 
student’s comprehension of the material; 
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additionally, this procedure gives me the 
opportunity to appraise my presentation 
and correct any inadequacies. Third, I 
often make notations to myself after class 
concerning aspects of the class that were 
especially good or poor so that I can make 
any indicated adjustments the following 
semester. Fourth, I have lost my reluc- 
tance to inject humor occasionally into 
my lectures (though, of course, humor is 
no substitute for preparation); this helps 
to put me at ease and, judging from my 
evaluations, creates an open atmosphere 
for the students. Finally, I have borrowed 
the idea of asking the students to complete 
an evaluation form after four weeks of 
class so that I can make any needed 
adjustments early in the semester (stu- 
dents indicate that they appreciate this). 

Test construction is another area in 
which I feel more confident as a result of 
the teaching seminar. Of course, having 
fairly well-defined objectives in mind 
makes test construction a much easier 
task. And now that I am aware of the 
strengths and weaknesses of essay and 
multiple choice questions, I can more 
easily select the kind of question better 
suited to the topic and the level of under- 
standing which I am testing. With respect 
to multiple choice questions, I have made 
use of a procedure called item analysis 
which reveals how many students selected 
each possible response and also indicates 
how students who performed well on the 
whole test fared on each question relative 
to those students who did poorly on the 
test. I have rewritten questions after dis- 
covering that only one or two students 
opted for a particular answer or finding 
out the “poor” students did better on a 
question than the “good” students. 

In addition to these relatively specific 
examples, there are some broader, more 
general ways in which the seminar influ- 
enced my teaching. For one thing, I 
approach the introductory course as 
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though it were the only economics course 
the student would ever take; for me this 
has meant sacrificing theoretical rigor for 
realistic application. Second, I limit the 
amount of information which I cover in 
an effort to ensure that the students have 
a firm understanding of basic economics. 
Finally, and perhaps most importantly, I 
have become more interested in teaching 
as a result of taking the seminar; indeed, 
probably the most important lesson I 
learned came from an article by Ben 
Lewis which taught me to be unafraid of 
failure and unsatisfied with success. 

It would be an error to conclude from 
what I have said that the teaching seminar 
was perfect. Considering that it was an 
inaugural venture when I participated, it 
is perhaps not surprising that there were 
shortcomings. For example, each partici- 
pant was videotaped once in his class- 
room; since this is an excellent means of 
providing feedback to the novice instructor 
in his teaching, it seems to me that three 
or four tapings would be preferable 
(Nebraska now does three tapings). 
Student-teacher relations is another area 
to which I feel more time should have 
been devoted. Also, I think that the two 
hour session we had on audio-visual tech- 
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nique was too long (though certainly 


some familiarity with this technology 
could be useful). 

In conclusion, I think that the Teach- 
ing Seminar was a worthwhile experience 
because it increased my interest in eco- 
nomic education and exposed me to 
techniques which I feel have improved 
my teaching. Considering the amount of 
time that our profession devotes to teach- 
ing a very important subject and the 
paucity of systematic effort generally 
given to improving instruction,’ I would 
suggest that every Ph.D. granting depart- 
ment consider instituting this kind of 
program. 


‘The efforts of the Joint Council on Economic 
Education and the Committee on Economic Education 
of the American Economic Association represent 
important exceptions to this generalization. 
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INFORMATION AND MARKET STRUCTURE 


Information and Monopolistic Competition 


By STEVE SALop* 


Information gathering and transmission 
have been gaining a larger role in the 
economy over time. M. Porat (1975) has 
estimated that the production, processing 
and distribution of information goods and 


services account for over a quarter of GNP. ` 


George Stigler (1961), George Akerlof 
(1970), and the papers in Edmund Phelps’s 
volume (1970) showed the presence of im- 
perfect information gives firms market 
power at least in the short run and often in 
the long run as well. Peter Diamond (1971) 
showed that the existence of costly in- 
formation gathering led to an equilibrium 
in which each small firm charged not the 
competitive price but rather the monopoly 
price. Later papers have expanded Dia- 
mond’s work for markets with different 
production and information gathering and 
transmission technologies. These papers 
find that if information is costly, each 
small firm obtains market power, and the 
equilibrium (if one exists) is characterized 
by prices above- competitive levels and 
sometimes price dispersion as well. The 
relevant market structure with imperfect 
information is not perfect competition but 
rather monopolistic competition. 


I. The Basic Competitive Framework 


There are a potentially infinite number 
of identical firms which can produce a 
homogeneous commodity from a produc- 
tion technology with fixed cost T and in- 
creasing marginal cost function MC(q). 


* Federal Reserve Board. These are the views of 
the author and should not be interpreted as the views 
of the Board of Governors. I am grateful to my col- 
laborator, Joseph Stiglitz, and L. J. Dillard, M. 
Porat, and the editorial assistance of G. Edelen. 
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Thus, the average cost curve is U-shaped, 
attaining its minimum at (p*, q"). 

There are a large number of consumers 
L, who wish to consume this commodity. 
We begin by assuming that each consumer 
has an identical perfectly inelastic demand 
for one unit of the commodity at all prices 
below p. (Thus, p” can be interpreted as 
the dollar valuation of the commodity’s 
marginal utility. It is most convenient to 
think of this commodity as a durable 
which is bought only once by each con- 
sumer.) 

A monopolistic producer surely charges 
a price equal to p”. If there is free entry 
into this market, new firms drive down the 
price until it falls to the competitive price 
p*. No price dispersion is possible since. 
each perfectly informed consumer will ap- 
proach the lowest priced firm. 


Il. Imperfect Information 


-In a Lancaster framework, the utility 
services derived from any commodity is a 
complex function of the characteristics 
that specify the commodity. The net util- 
ity surplus equals the utility services 
derived less its price. Given a choice among 
competing commodities, the “best buys” 
are those brands with highest net surplus. 

Initially, a consumer has imperfect ex- 
pectations regarding the net surplus of 
each good. These imperfect priors derive 
from his general knowledge and past in- 
formation gathering and experience. It is 
useful to think of this as a dynamic learn- 
ing process. The prior can be thought of as 
a probability distribution of the net sur- 
plus of a commodity. The distribution may 
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be an unbiased estimate of the actual net 
surplus (rational expectations) or may be 
biased due to incorrect extrapolation of 
the past, unseen commodity specification 
changes, past sampling realizations, false 
claims, or general ignorance. The forma- 
tion of the prior is made more difficult 
since the relevant questions may not even 
be known until after some information is 
gathered. 

The cost of information gathering will 
depend on the technology of information 
production and diffusion, the type, com- 

‘plexity and number of commodities, and 
the consumer’s priors and preferences. 
These will define the speed of the learning 
process. Information gathering improves 
the quality of the posterior distribution. 
The expected value of information can be 
viewed as the increase in expected net sur- 
plus from the information. The effective 
cost of information includes its resource 
and nonpecuniary costs and will depend on 
the consumer’s cost of time, preferences, 
analytic ability, experience and under- 
standing of the market. For example, bar- 
gain hunters and (presumably) economists 
have low costs. 

Depending on its cost, complete or in- 
complete information may be gathered. By 
complete information, we mean informa- 
tion that enables the consumer to purchase 
the best buy available. By incomplete, we 
mean that his expected net surplus will lie 
somewhere between the average and the 
best buy. For incomplete information 
gathering, the consumer must choose the 
sample size, minimum acceptable net sur- 
plus level, or reservation price. 

Nelson (1970) contrasts two modes of 
information gathering, “experience” and 
“search.” By “experience,” we mean the 
knowledge obtained from actually using 
the commodity. This information may be 
gathered from personal use or from the ex- 
perience of acquaintances (shared informa- 
tion). It is more likely to be utilized for in- 
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expensive nondurables with unknown qual- 
ity that are consumed each period. Experi- 
ence information is generally incomplete, 
since every commodity is not sampled, 
and, in addition, the actual performance of 
a brand may be a random variable. By 
“search,” we mean sampling before pur- 
chase by studying consumer magazines, 
visiting or phoning stores, reading ad- 
vertisements, etc. Price information may 
be generated by search. In principle, search 
may yield complete information. For ex- 
ample, one could envision a magazine like 
Consumer Reports that publishes all the 
relevant information; a truthful guarantee 
has much the same effect. 


There are important interactions (ex- 
ternalities) among consumers in the pro- 
cess. For example, if a consumer (having 
had one economics course) thinks that 
search by other consumers keeps the mar- 
ket honest so that price reflects quality, he 
need gather no information himself but 
will purchase the commodity with the 
greatest market share (John Conlisk and 
Dennis Smallwood). Alternatively, if a 
consumer believes in the Lemon’s Prin- 
ciple, he will drop out‘of the market alto- 
gether (Akerlof). 


Before analyzing this market, let us ask 
the question of why low cost consumers do 
not arbitrage the information differences 
away. Stated another way, since the mar- 
ginal cost of distributing the information 
is nearly zero, why won’t competition 
among information producers drive down 
the price? First, consumers face the same 
information problem with respect to in- 
formation sellers as they do with respect 
to the commodities themselves. Each 
magazine must be evaluated and its con- 
tent processed and analyzed. Furthermore, 
since the dissemination of the information 
by each magazine exhibits decreasing 
average costs, the information industry 
cannot be competitive in long-run equilib- 
rium. 
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HI. Equilibrium 


We now analyze the behavior and equi- 
librium price structure of this commodity 
market. Initially, the dynamics of the 
learning process are ignored. An equilib- 
rium in this market is n-prices $= (f, 
po, -.+ , Pn) each charged by a proportion 
B= (Bı, Be, ..., Ba) of the N-firms in pro- 
duction such that the following price and 
entry competition conditions are satisfied: 


(1) Price Competition (Maximum Profits). 
Each firm chooses the price (and quan- 
tity) which maximizes its profits given 
its knowledge regarding the behavior of 
consumers and other firms (i.e., its de- 
mand curve). 

(2) Entry Competition (Zero Profits). No 
new firm wishes to enter the market. 


The exact specification of a firm’s de- 
mand curve depends on the informational 
and strategy assumptions we make about 
firms. We will assume that a firm chooses 
‘a price given (i) the prices chosen by the 
other (N-1) firms and (ii) the search rules 
of consumers. Thus, a firm is a “Nash” 
competitor vis-a-vis other firms and a 
“Stackleberg? competitor vis-a-vis con- 
sumers. Condition (2) is the free entry as- 
sumption. We assume that entry occurs if 
profits are positive; hence, it is the zero 
profit condition. 

In order to demonstrate the existence of 
the equilibrium, we follow the method of 
proposing a potential equilibrium set of 
n-prices p= { pi, po, ..., Ên}, proportions 
B= (Ês, EEES Ên), outputs = (41, Ge, ame} 
În), and a number of firms-N, and then see 
if any of the existing Ñ-firms wishes to 
change its price or if any potential entrants 
wish to enter. A potential equilibrium is an 
actual equilibrium if both deviant be- 
havior and entry are unprofitable. An 
equilibrium can be pictured asin Figure 1. 

The minimum price (pı) will never be 
below the competitive price, for that would 
yield negative profits. Nor will the highest 
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price be above the monopoly price. The 
exact specification of the equilibrium will 
depend on the production technology, the 
information gathering technology, and the 
joint distribution of consumers, utility 
valuations and search costs. 

A simplified example can highlight the 
properties of the equilibrium. Assume that 
L-consumers all have identical valuations 
$”, known with certainty. Prior price -ex- 
pectations are rational but limited. Con- 
sumers know tbe correct set of prices and 
proportions {, 8}, but a priori, they lack 
the knowledge of which firms charge which 
price. (This assumes away lemons and 
two-armed bandits.) For a cost c; con- 
sumer 7 can purchase complete information 
from Consumer Reports in the form of the 
complete price-location correspondence. 
There are only two groups of consumers, 
a proportion a with cost c,>0 and a pro- 
portion (1-c) with higher cost c2>cı. In 
spite of overwhelming empirical evidence 
to the contrary (A. Tversky), we assume 
consumers gather information in a rational, 
maximizing manner. 

If both groups have perfect information 
(4 =¢,=0), the competitive equilibrium 
(p=>*) will obtain. If there are enough 
perfectly informed consumers (¢;=0, æ 
high), the competitive equilibrium can still 
obtain in spite of c.>0. This is an example 
of the externality informed consumers give 
to the uninformed. The weight of their 
search keeps the market competitive. 
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If both groups have positive cost, the 
competitive equilibrium cannot occur. A 
deviant firm could raise its price slightly 
above the competitive price and lose no 
customers. The only possible single-price 
equilibrium is the monopoly price, with en- 
try competition driving profits to zero at 


this high price (Diamond). That equi- . 


librium will obtain only if information 
costs are large for both groups. At this 
equilibrium, in order to induce consumers 
to pay the cost of discovering its location, 
a deviant firm would have to follow the 
unprofitable strategy of charging a price 
below the competitive price. 

If lowering price to induce search is 
profitable, a two-price equilibrium (TPE) 
will obtain in which a proportion £ of the 
firms charge the competitive price (#.= p*) 
and the rest charge a higher price no greater 
than the monopoly price (p">,:>9*). 
Every type-1 consumer purchases com- 
plete information and pays the lower price. 
The higher price has the property that the 
type-2’s do not find it worthwhile to pur- 
chase information. However, a proportion 
6 of the type-2’s are lucky and randomly 
select a low-priced firm. Entry competition 
occurs until every. firm makes zero profits. 

When only complete information can be 
purchased, a TPE obtains even when there 
are many types of consumers (Salop and 
Stiglitz). In contrast, when incomplete in- 
formation can be purchased, there will be 
as many prices in equilibrium as there are 
types of consumers (Gerald Butters, Peter 
von zur Muehlen). 

Tf costs have little dispersion and are not 
too high, there is no TPE either. However, 
a single “limit price’ p” exists with the 
following property. A deviant firm could 
increase its profits by raising its price 
above p¥. But if it does act in this short- 
run interest, it will destroy the equilibrium 
by inducing other firms to drastically cut 
price to induce search. Prices may begin 
to oscillate between the competitive price 
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p* and the limit price. The exact dynamics 
will depend on the dynamic learning pro- 
cess by consumers and firms. In general, 
prices may creep up slowly to above the 
limit price which induces a price war down’ 
to ~*, only to again begin the upward 
creep. (See Figure 2.) The frequency and 
regularity of the cycle will depend on the 
time adjustment speeds of price changes, 
entry, and the learning by consumers. 

An interesting example of this process is 
that of dynamically captive markets. Sup- 
pose consumers have better information 
regarding the brand they are now consum- 
ing than about other brands they con- 
sumed in the past or have never consumed. 
This asymmetry in information gives each 
firm market power over its current risk- 
averse customers since there are effectively 
“moving costs” of uncertainty from chang- 
ing brands. If these moving costs are high 
enough, every firm can act like a complete 
monopolist over its segment of the market. 
Some deviant firm may find it profitable to 
subsidize these moving costs by charging 
a lower price. It gains customers who in 
turn become its captive as the information 
from their past experience decays. Hence, 
the deviant firm can creep its own price 
upwards towards the monopoly price. 

Y. Shilony shows that a mixed strategy 
equilibrium in which each firm changes its 
price every period results from such a 
“captive market model,” even when the 
commodities are nondurables bought every 
period. No firm’s price ever settles down, 
so imperfections in information remain 
forever. This analysis also has the interest- 
ing feature that the firms could form a 
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“noncooperative cartel” that needs to col- 
lude only once to set the random pricing 
rules. Once the cartel is begun, no single 
firm will ever find it profitable to cheat by 
deviating from the rule. 

The various types of equilibria discussed 
are summarized in Figure 3. 


IV. Advertising 


The firms themselves may engage in in- 
formation transmission through truthful 
advertising and guarantees. This does not 
change the basic result. For example, sup- 
pose expensive large ads and inexpensive 
small ads are available, type-1 consumers 
are likely to notice both sizes, and type-2 
consumers are likely to see only large ads. 
Then, firms that run large ads incur higher 
fixed advertising costs, charge a higher 
price and sell only to type-2’s. On the 
other hand, suppose a firm sends ads out 
randomly, and each consumer chooses the 
firm with the cheapest advertised price 
from the ads received. In this model, price 
dispersion results even if consumers are 
identical (Butters). In both approaches, 
the highly advertised brands have higher 
costs and charge higher prices in equilib- 
rium. Of course, this equilibrium result is 
different from the short run practice of a 
low priced deviant advertising its lower 
price. False advertising, bait-and-switch, 
dishonored warranties and other forms of 
fraud have also been assumed away in this 
analysis, though they are certainly profit- 
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able in the short run, and in the long run 
too if there are new suckers (ignorant con- 
sumers) born every minute. 


V. Price Discrimination 


So far we have focused on price disper- 
sion arising from search cost dispersion in 
which poorly informed consumers pay 
higher prices. When consumers differ in 
their valuations as well, monopolistic com- 
petition will generate price discrimination 
against consumers with both high costs 
and high valuations. Low valuation-high 
cost consumers will not purchase. A mo- 
nopolist may also use dispersion in search 
costs to price discriminate against uniden- 
tifiable consumers with inelastic demand 
curves (high p*’s here). If he permits price 
dispersion (through unadvertised specials 
or contrived heterogeneity), the high cost 
consumers will search less and hence pay 
higher effective prices on average. If these 
customers have more inelastic demand, 
then price dispersion acts as a price dis- 
criminating tie-in of search (a “bad”’) with 
the commodity he produces (Salop). 


VI. Competition vs. Welfare 


The existence of many similar brands 
tends to increase effective search costs. 
Suppose a consumer must purchase a 
brand in order to gauge its utility (an 
“experience” good). Optimal search would 
consist of sampling brands without replace- 
ment until an acceptable one is found. In 
this case, entry competition has two coun- 
tervailing effects. The usual entry effect 
increases choice and decreases prices. On 
the other hand, in sampling without re- 
placement, small population sizes are pre- 
ferred to large ones. For example, suppose 
there are 3 firms and a consumer evaluates 
the net surplus of these 3 brands as {5, 10, 
15}. If he samples without replacement 3 
times, he will certainly attain the maxi- 
mum. utility level of 15. If the number of 
firms doubles to 6 and the distribution of 
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utility levels remains identical (i.e., {5, 5, 
10, 10, 15, 15}), then a sample of size 5 is 
required to obtain a level of 15 with cer- 
tainty. A sample of size 3 will give ex- 
pected maximum utility of only 13.1. Thus, 
the tradeoff between search intensity and 
utility level worsens, just as it would from 
an increase in effective search costs. In 
equilibrium, the increased cost tends to 
raise prices, ceteris paribus. The net effect 
of increased competition may be either to 
raise or lower prices. Thus, there may be a 
tradeoff between competition and static 
welfare. 
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Information and Competitive Price Systems 


By SANFORD J. GROSSMAN AND JosEPH E. STIGLITZ* 


Although the price system is conven- 
tionally praised as an efficient way of 
transmitting the information required to 
arrive at a Pareto optimal allocation of re- 
sources, the context in which the price 
system is usually discussed is not one in 
which the informational efficiency of the 
price system can be properly evaluated. 
Questions of how the price system leads 
the economy to respond to a new situation, 
how it conveys information from informed 
individuals to uninformed individuals, and 
how it aggregates the different informa- 
tion of different individuals, are never di- 
rectly attacked. 

In a series of papers (Grossman 1975a, 
1975b, Grossman and Stiglitz 1975, and 
Stiglitz 1971, 1974), we have attempted to 
remedy this deficiency. It is the object of 
this paper to draw attention to some of the 
more fundamental implications of our ap- 
proach and to use it to assess the meaning 
and validity of the efficient market hy- 
pothesis. Although our discussion will ac- 
cordingly focus on the capital market, the 
kind of analysis developed here is applica- 
ble to any competitive market subject to 
random shocks. 


I. Prices and the Transfer of Information 


The basic idea behind our analysis! may 
be illustrated by the following example: 

Assume there are two assets, one safe 
and one risky, and that the return to the 
risky security 7, depends on a random 


* This work was supported by National Science 
Foundation Grant SOC74-22182 at the Institute for 
Mathematical Studies in the Social Sciences (7M/SSS), 
Stanford University. The authors are also indebted to 
the Dean Witter Foundation for financial support. 

*See Grossman and Stiglitz (1975) for proofs and 
a detailed analysis of the model described by equa- 
tions (1)-(4). 


variable „n, which can be observed at a 
cost, and another, unobservable random 
variable e: 


(1) 


where n and e are independent, normally 
distributed random variables. Knowing 7 
reduces but does not eliminate the risk as- 
sociated with the asset. The per capita de- 
mand, Xz, for the asset by those who are 
informed of 7 will depend both on the price 
of the asset and the value of 7. 


(2) Xr = Xr(p, n). 


We assume that 0X7/dy>0 and ðXr/ðp <0. 
Equilibrium each period requires that de- 
mand equal supply: 


(3) rAXr(p, n+ - \)Xo(p) = X5, 


where Xy is the per capita demand of the 
uninformed, X* is the per capita supply 
and À is the fraction of the individuals who 


r=ate 


‘are informed. Uninformed individuals ob- 
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serve only price, but from the price they 
may be able to infer n. For instance, if the 
stock of the resources were fixed,.the unin- 
formed individual can infer that a higher 
p is associated with a higher n, since an 
increase in y increases informed demand, 
and thus the price. Since there are no other 
stochastic elements in this model, there 
will be precisely one n corresponding to 
any p. Hence, the conditional distribution 
of r givén p is the same as the conditional 
distribution of r given n. Thus, the price 
system conveys ali the information from 
the informed individuals to the uninformed. 

Now, let us introduce some further ran- 
domness; e.g., in the stock of the risky as- 
set or in the demand functions of informed 
or uninformed individuals. Then the price 
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may be high because 7 is high, but it may 
be high because the supply of the risky as- 
set is low, or because informed individuals’ 
demand functions have shifted upwards. 
Hence, corresponding to any #, there is a 
distribution of possible values of n. The 
price system conveys some information, 
but does not transmit all the information 
from the informed to the uninformed: on 
average, when the price is high, the return 
is high (i.e., n and price are correlated) but 
the price is a noisy signal; that is p and 4 
do not contain the same information 
about r. 

Assume that the source of randomness 
‘is the supply of the risky asset. (We shall 
use this example through the rest of the 
paper.) Then, from (3), the equilibrium 
price will depend on 7 and the stock of the 
risky asset, X*; write p= p(n, X*). Solve 
for n as a function of (p, X°) as, say, 
n=t(p, X°). Using (1): 


(4) r = t(p, X) +e. 


The distribution of (X*, e) induces a dis- 
tribution on r for a given $. Since the un- 
informed observe r and p, they come to 
learn the conditional distribution of r 
given ». When they observe a p, they use 
this distribution to determine the expected 
utility from purchasing a given amount of 
the risky asset; Xy is chosen to maximize 
expected utility. This is how the unin- 
formed individual’s demand function in 
(3) is derived. Finally for this to be an 
equilibrium, for all n and X*, p= p(n, X°) 
must be a solution to (3). Such an equilib- 
rium entails rational, self-fulfilling expecta- 
tions. 

This is a reasonable condition for long- 
run equilibrium. If this condition is not 
satisfied (and the stochastic process de- 
scribing the returns is stationary),? then 


?One can argue that the limitation of our analysis 
to stationary stochastic processes is not a serious 
limitation; economic theory is concerned with identi- 
fying, describing, and explaining regularities in eco- 
nomic processes. Economic theory attempts to identify 
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an individual will eventually observe that 
the frequency distribution of returns, con- 
ditional on the observable variables, is dif- 
ferent from the subjective distribution, 
and accordingly, ought to revise his ex- 
pectations. 

As there are costs of obtaining informa- 
tion, the marginal individual who chooses 
to become informed must be indifferent to 
being informed or uninformed, i.e., the in- 
crement in expected utility from becoming 
informed is exactly offset by the cost of 
the information. In making this calcula- 
tion, individuals assume that a change in 
their information (and hence in their de- 
mands) would have no effect on prices. 
This is an adaptation to this context of 
the conventional Nash equilibrium hy- 
pothesis of competitive equilibrium theory. 

Since when no one is informed, the price 
system conveys no information, the value 
of information about y is likely to be high; 
when almost everyone is informed, the 
price system is very informative, so the 
value of knowing 7 precisely is low. Thus, 
provided the costs of information are posi- 


_ tive but not too high, equilibrium entails a 


fraction, A*, of the population being in- 
formed—that ` which generates a price 
solution to (3) such that the marginal in- 
dividual finds the expected utility to being 
informed equal to the expected utility of 
being uninformed. 

Some striking features of the equilibrium 
which we have modeled should be noted. 
First, it provides a resolution of the follow- 
ing classical conundrum. If markets are 
perfectly arbitraged all the time, there are 
never any profits to be made from the ac- 
tivity of arbitrage. But then, how do 
arbitragers make money, particularly if 
there are costs associated with obtaining 
information about whether markets are 


within a particular event those characteristics which 
it has in common with other events which have 
occurred. It is these regularities that are described by 
the stationary stochastic process. 
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already perfectly arbitraged? The conven- 
tional answer is that, when markets are 
not arbitraged, there are profits to be 
made, and so equilibrium must entail per- 
fect arbitrage; the profits accrue in the 
process of responding to some unspecified 
disequilibrium. A particular example of 
this classical conundrum is presented by 
the efficient market hypothesis, which ar- 
gues the prices on capital markets reflect 
all the relevant information instantaneously. 

We resolve this paradox by arguing that 
there are constantly new shocks to the 
economy; although each of these shocks 
may have certain individual character- 
istics—the company president may be 
sick, a machine may break down—from 
the point of view of an analysis of market 
behavior, we are interested not in these 
individual characteristics, but in how these 
shocks affect market returns; and we postu- 
late that we can describe the occurrence of 
these different shocks, in terms of their ef- 
fects on returns, by a stationary stochastic 
process, The capital market must con- 
tinually adjust to these shocks. We have 
formulated an equilibrium notion which 
explicitly takes account of the economy’s 
response to these various shocks. Others 
have described this as a disequilibrium 
situation, but have been unable to say 
much about it. 

In the structure we have developed, the 
market never fully adjusts. Prices never 
fully reflect all the information possessed 
by the informed individuals. Capital mar- 
kets are not efficient, but the difference is 
just enough to provide the revenue re- 
quired to compensate the informed for 
purchasing the information. The equilib- 
rium fraction of informed traders A* is de- 
termined jointly with the informativeness 
of the price system in such a way as to 
generate a competitive return to arbitrage. 

Perfect arbitrage has one important im- 
plication—not all traders need to be in- 
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formed. The informed traders:make prices 
reflect true values, and the uninformed can 
simply take advantage of these services 
provided by the informed. In our analysis 
this is not true. Indeed, it is only because 
prices do not accurately represent the true 
worth of the securities (i.e., the informa- 
tion of the informed is not fully conveyed 
through the price system, to the unin- 
formed) that the informed are able to earn 
a return to compensate them for the costs 
associated with the acquisition of the in- 
formation. 

Those empirical tests of the weak ver- 
sion “efficient market hypothesis” which 
show there are no gains to be made from 
looking at current prices and the past per- 
formance of the security provide support 
for our model, which assumes uninformed 
traders have rational expectations. But 
contrary to strong versions of the efficient 
market hypothesis, prices do not fully re- 
flect all available information, in particu- 
lar, that of the informed; the informed do 
a better job in allocating their portfolio 
than the uninformed. “Efficient markets” 
theorists state that costless information is 
a sufficient condition for prices to fully re- 
flect all available information (Eugene 
Fama, p. 387). They are not aware that it 
is a necessary condition as well. But this is 
a reductio ad absurdum, since prices are 
important only when information is costly. 
(See Friedrich A. Hayek and Grossman 
1975b.) Thus, an individual who throws 
darts at a dartboard to allocate his port- 
folio will not do as well as the informed in- 
dividual; what can be decided by a toss 
of the coin is not the allocation of the port- 


"It is still true that if individuals were all identical 
and purchased the “market basket” of securities, the 
uninformed would do as well as the informed. Here 
we assume that the kind of information to make that 
feasible is not available. If individuals differ in their 
attitudes towards risk, or in their information struc- 
tures, even when such a strategy is feasible, it may not 
be optimal. 
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folio but whether to be informed or unin- 
formed.* 

A second important characteristic of our 
analysis is that there is no proper separa- 
tion between demand and supply. An in- 
crease in supply leads to a lowering of the 
price; since lower prices on average corre- 
spond to states in which returns are lower, 
the lowering of the price leads to a lowering 
of the evaluation of the risky security by 
the uninformed individuals, and hence of 
their demand. One cannot describe the 
equilibrium meaningfully in any period in 
terms of independently drawn demand and 
supply schedules,’ because the demand 
curves depend on the probability distribu- 
tion of supply. This has the further conse- 
quence that an increase in price may ac- 
tually increase demand; the presumption 
for a downward sloping demand curve is 
much weaker when individuals judge qual- 
ity by price. 

Still a third important and related ob- 
servation is that prices, in our model, are 
serving two functions: not only are they 
being used to clear markets in the conven- 
tional way, but they convey information. 
In this sense, the models we have formu- 
lated are closely related to George Aker- 
lof’s lemons’ model and to Akerlof (1973) 
and Stiglitz? (1975) analysis of labor 
markets. 

The discussion so far has focused on the 
decision of whether to be informed or un- 
informed. There is an alternative way of 
looking at this question, which may shed 
some light on an old question discussed by 
John M. Keynes (p. 156). He suggested 
that the stock market might be viewed as 
a beauty contest, where the participants 
are not concerned with judging who is the 
most beautiful woman, but with judging 
who the other judges will believe is the 
most beautiful woman. Keynes made these 


‘This is true only if no one has a comparative 
advantage in acquiring information. 
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remarks with more than a hint of disap- 
proval; our analysis suggests that this may 
be unwarranted. It may be more efficient 
for some individuals to obtain information 
from others—through the price system or 
by other mechanisms—rather than obtain 
it directly. 


Il. Prices as Aggregators 


So far, we have discussed equilibrium in 
markets where prices convey information 
from the informed to the uninformed. In 
some market situations, different individ- 
uals have different information, and then 
the price system may serve to aggregate 
their information. That is, the demands 
for a risky security of an individual are af- 
fected by his information; total demand 
and accordingly equilibrium market prices 
thus depend on the information of all the 
individuals. In this sense the market price 
aggregates the various pieces of informa- 
tion. 

A simple example may make this clearer. 
Assume there are a large number of iso- 
lated farmers. Each knows the size of his 
own crop, Yy: The size of the crop on any 
farm at any date is described by 


(5) Yi™= a++ ei 


where (e;, ej) are uncorrelated, œ and e; are 
independent, normally distributed random 
variables with means (a, 0) and variances 
(oz, og), respectively. Thus, if Y= $? y; 
then E(F |y; is just a linear function of Yi, 
ie, E(Y|y)=hm+nhy:." Assume that 
there is a linear demand curve for the 
crop, so 


(6) Y = a — bP, 


where P, is the spot price next period. 
Then the subjective distribution of P, is 
normal, with mean (a—E[YF |y:])/b and a 
5 ELY |y] = nila + (1 yy] = in + ny: 
oe(n — 1) 


where y = ——__— - 
nod + 02) 
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variance which is independent of y; ež. 
Since individuals differ in their expecta- 
tions, there is an incentive to set up a fu- 
tures market. Assume all individuals have 
constant absolute risk aversion, k. Then 
their demand for “futures” Y% is given by 
(where P; is the futures price) :° 


a- EYI) 
Gie : i 





2 
koh 


and the market equilibrium requires 


ahia F 

(8) 0=>5 a ee en 
o 
? 


Using (6), we obtain the result that the 
futures price is a linear function of the spot 
price: 


P; = hy + haPs. 


It is a perfect aggregator of the informa- 
tion collected by the different individuals, 
i.e., by observing Py, one can make a per- 
fect prediction of the quantity available in 
the market and P,.’ 

But there is a fundamental problem; if, 
as one would expect, individuals eventu- 
ally come to realize that the futures price 
is a perfect predictor of the future spot 
price, then they will no longer base their 
demands on their own information, but 
rather base it solely on the market in- 
formation. Since the futures price predicts 
the spot price perfectly (with zero vari- 
ance) there is no need for hedging and 
there will be no trade. But without trade, 


“Profits are 7 = (Py — P.) + P.yi. Then under 
normality and constant absolute risk aversion %, the 
individual maximizes 


A : k P 
YIP; — Elba yD + ECP ydy — OEROL 


Solving for the optimal yi: 


CP, il— 
y: =y + EIPly:] — Pr : 
; ke3, 


If 14nIn/bkep, then l0. 
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there is no market; but without a market; 
their beliefs will differ. This paradox can 
be put another way. If the market aggre- 
gated their information perfectly, individ- 
uals’ demands would not be based on their 
own information, but then, how would it 
be possible for markets to aggregate in- 
formation perfectly? 

So far, we have discussed some of the 
basic properties of our approach to equi- 
librium when information is costly. These 
models can also be used to address conven- 
tional questions related to existence, com- 
parative statics, and welfare. 


UHI. Existence of Equilibrium Market 
Breakdown and Thinness 


Both Akerlof (1970) and Grossman 
(1975a) argue that in markets where prices 
convey information between informed and 
uninformed traders, there is a possibility 
of market breakdown associated with a 
dwindling in the amount of trading. The 
example of the stock market presented 
above showed that this could indeed hap- 
pen: if the price system were fully informa- 
tive, there would be no differences in be- 
liefs; and if there were no differences in 
beliefs, there would be no trade; but then 
it appears that it is prices in markets in 
which there are no trades which leads to 
uniformity of beliefs. Although this prob- 
lem would be alleviated if prices did not 
perfectly convey information from the in- 
formed to the uninformed or if there were 
motivations for trade other than differ- 
ences in information (e.g., differences in 
attitudes towards risk or in endowments), 
markets still might be thin, i.e., there 
would be a small volume of trade, and 
hence markets may be far from perfectly 
arbitraged. 

Situations where markets might be thin 
or nonexistent need to be distinguished 
from those in which equilibrium does not 
exist. In the absence of noise, with costly 
information, an (Nash) equilibrium does 
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not exist,’ since when one is informed, 
every individual believes he can become 
informed, increase his expected utility and 
not affect the market price. However, 
when a positive fraction of the population 
becomes informed the price system is fully 
informative, so it does not pay anyone to 
purchase the information.’ 


IV. Welfare 


The evaluation of the efficiency of the 
market in situations such as those analyzed 
in this paper is a subtle and difficult ques- 
tion. It is not obvious what the appropri- 
ate comparisons ought to be. Two alterna- 
tive approaches might be delineated. In 
the reformist approach, we take as given 
the market structure, including the mecha- 
nisms for information transmittal. We ask 
simply, are there too many or too few in- 
formed individuals, or, is it desirable to 
have an information tax or subsidy? Al- 
though it is easy to show that the market 
solution is not, in general, efficient, it is 
difficult to ascertain whether there is too 
little or too much information acquisition. 
There are several effects, operating in dif- 
ferent directions: some of the gains arising 
from differential information are private 


8 In the case where information is costless, an equi- 
librium exists; among the set of prices which might 
clear the market, there is a particular price function 
which clears it at zero trade and conveys all the rele- 
vant information, and this may be considered to be 
an equilibrium. There is no obvious mechanism for 
sustaining this particular set of prices, and this is a 
serious limitation. 

*There could not exist an equilibrium in which 
trade occurred even if an individual had a monopoly 
power over information. For then the uninformed 
individuals would observe that they would do better 
not trading with the monopolist than trading with him, 
and the information-monopolist would simply deter- 
mine equilibrium market prices. (See Stiglizz 1974.) 
Thus Jack Hirshleifer’s classic analysis is not that of 
a competitive stock market with rational consumers. 
If his analysis refers to a market in which there is a 
monopolist in information, his results require irration- 
ality on the part of other consumers in the market. 
If his analysis refers to a market in which the market 
for information-acquisition is competitive, then the 
results discussed in the text apply. 
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but not social returns, gains that some in- 
dividuals make at the expense of others; 
on the other hand, since some information 
is conveyed by the price system, if that in- 
formation is socially useful, those who pur- 
chase information generate a positive ex- 
ternality to those who do not. See Jerry 
R. Green (1973) and Stiglitz (1971). Even 
if there were no differential information, 
the price distribution does depend on the 
state of information. To return to our ex- 
ample of Section I, since when everyone is 
fully informed, price varies with y and X”, 
while when no one is informed, price varies 
only with X*, it would not be surprising if 
information increases the variance of 
prices. Increased price variability is likely 
to lead to increased uncertainty about the 
value of one’s endowments, and this is 
likely to lower expected utility. In one 
example we have analyzed in detail, where 
individuals have constant absolute risk 
aversion utility functions and randomly 
assigned endowments (all individuals hav- 
ing, however, the same endowment dis- 
tribution), every one is better off if no one 
is informed than if all are informed.’? 

Finally, if the return to holding an asset 
for a period is the dividend plus the capital 
gain, the increased variability in price of 
the risky asset makes the risky asset 
riskier; thus, while in general, information 
reduces the riskiness of a risky asset, this 
is at least partially offset by this general 
equilibrium effect. 

More fundamental questions are raised 
by the choice of alternative approaches to 


© This is a consequence of the unavailability of 
endowment insurance. This result has some important 
implications for a question which until now has not 
been satisfactorily resolved: Can there be destabilizing 
speculation? In this context, we interpret that to 
mean: Can the attempt to engage in intertemporal 
arbitrage lead to higher price variability which is 
associated with lower utility? The answer is yes, and 
indeed such attempts at intertemporal arbitrage can 
lower welfare. This occurs, in our constan: absolute’ 
risk aversion example, because by the portfolio separa- 
tion theorem, information has no allocative role. 
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information acquisition, e.g., a comparison 
between the decentralized process of the 
capital market and a centralized process. 
This, in some sense, was the central ques- 
tion of the Lange-Lerner-Taylor-Hayek 
debate. 

Although this earlier debate was pre- 
sumably about the informational efficiency 
of alternative organizational structures, 
models in which the systems had to adjust 
to new information were not formulated; 
rather it was argued that if the informa- 
tion were to be the same, the allocation 
would be the same, and thus, a comparison 
of alternative organizations came down to 
issues like a comparison of cost differen- 
tials arising from different patterns of in- 
formation flows, or different speeds of con- 
vergence. Our analysis has suggested that 
a decentralized economy is likely to be 
characterized by individuals having difer- 
ential information, that the separation in 
the earlier discussion of information and 
allocative questions is inappropriate, and 
that alternative informational structures 
will be characterized by different real allo- 
cations. In particular, Grossman (1975b) 
formalized Hayek’s contention that prices 
are aggregators of information. There it 
was proved that if prices are sufficient 
statistics, the competitive economy where 
traders have diverse information generates 
allocations that cannot be improved upon 
by a central planner with all the informa- 
tion, However such markets do not provide 
incentives for information acquisition for 
the reasons given earlier. Thus only mar- 
kets with noise will exist in equilibrium and 
these markets will not produce prices 
which are perfect aggregators. In this case 
a central planner with all the information 
can improve on the competitive equilib- 
rium. Thus in our view the Lange-Lerner- 
Taylor-Hayek debate comes down to the 
fundamental distinction between econ- 
omies where: (1) prices and hence alloca- 
tions are the outcome of a competitive ar- 
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bitrage process which will, of necessity, be 
imperfect because of the costs of arbitrage 
as discussed in this paper, and (2) econ- 
omies where prices and hence allocations 
are the outcome of a centralized allocative 
mechanism which will, of necessity, be im- 
perfect because of the costs of monitoring 
bureaucrats. 


Thus, although we cannot provide an 
answer to whether a centralized or decen- 
tralized organization is more efficient, 
without more knowledge of the costs of 
operating a centralized informational mech- 
anism, what we have established is that 
the conventional formulations of this ques- 
tion are misleading if not incorrect. 
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Information, Screening and Human Capital 


By Joun G. RILEY* 


Given the large and growing body of 
research into the nature and extent of 
human investment decisions, it is some- 
what surprising that until the recent work 
of Michael Spence and Joseph Stiglitz 
there has been little discussion of the 
information transmission process. Cer- 
tainly in all the theoretical modeling of 
human capital accumulation it has been 
implicitly assumed that throughout the 
life cycle employers are aware of each 
individual’s marginal value product.’ That 
is, “traditional” human capital theory has 
included the assumption that information 
costs are negligible. 

However, it is by no means clear that a 
firm can evaluate cheaply the productivity 
of an individual worker, especially when 
the nature of the job is nonspecific (e.g., 
the management trainee). Plausibly infor- 
mation about an individual’s value often 
unfolds only slowly with time on the job. 
Plausibly also, the costs associated with 
placing an individual in a job for which 
he is ill-suited are far from negligible. If 
so, firms have a strong incentive to offer 
salary contracts in which earnings are 
contingent upon long-run performance. 

But such offers will only be completely 
successful in screening out the less pro- 
ductive if job seekers are either risk 
neutral, or have very tight prior proba- 
bilistic beliefs about their own lifetime 
productivity levels. Since it seems reason- 
able to reject both assumptions, contingent 
contracting of this type seems likely to be 

* University of California, Los Angeles. The helpful 
comments of Sherwin Rosen, Michael Darby, Dennis 
de Tray, Jack Marshall and Finis Welch are gratefully 
acknowledged. 


‘For a brief summary of recent theoretical and 
empirical advances, see F. Welch. 
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severely restricted. 

An extension of this argument, empha- 
sized by Stiglitz, suggests that firms are 
unlikely to incur large expenditures for 
on-the-job evaluations of their employees’ 
potential. First of all, risk aversion makes 
job seekers unwilling to bear these costs 
in the form of considerably lower initial 
salaries. Secondly, the possibility of raids 
by other firms makes each firm unwilling 
to itself bear the costs of identifying top 
talent. 

The question then arises as to whether 
firms might exploit information about an 
individual’s general educational achieve- 
ments at school and college in attempting 
to predict productivity on the job. Taking 
this to the extreme, might firms make 
initial job offers based entirely upon edu- 
cational credentials which on average 
succeed in attracting workers of the 
desired productivity level? 

The key element in answering this 
question is the manner in which marginal 
costs of education vary across individuals. 
With everyone staying in school until the 
marginal increase in earnings resulting 
from additional education is just offset by 
marginal costs, those whose costs are 
lower will plan to accumulate higher cre- 
dentials. Then if the marginal cost of an 
additional unit of education is highly 
negatively correlated with productivity on 
the job, it will be the more skilled indi- 
viduals who accumulate more education. 

But it is surely reasonable to argue that 
the more productive workers are also, on 
average, the faster learners hence those 
with lower opportunity costs. Intuitively 
then, it seems quite possible that educa- 
tional screening by firms might result in 
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a self-selection process through which in- 
dividuals of differing talents are effectively 
separated. That is, although productivity 
is not directly observed until later in the 
career, educational achievement might 
“signal” information about this produc- 
tivity to potential employees. 

In the following section a medel of 
human capital accumulation is developed 
which attempts to capture the essence of 
the above discussion as simply as possible, 
while retaining the basic structure of tra- 
ditional human capital models. It is 
argued that despite the nonexistence of a 
Nash equilibrium there exists a unique set 
of wage offers which satisfies an appro- 
priately weaker equilibrium concept.. The 
section concludes with a very specific 
formulation of the model which highlights 
the problems of testing the educational 
screening hypothesis using the traditional 
earnings function approach. For this 
special model, a measure of the costs 
associated with screening is also derived. 


I. A Human Capital Model with 
Educational Screening 


Consider a population of individuals dif- 
fering in an innate unobservable character- 
istic n which is distributed continuously 
over [m, na]. An individual of type n can 
attain a level of education z by staying in 
school for the first t years of his life. 

(i) t=t(,s) t<0,t,>0 

The variable z, observed by potential 
employers, is assumed to summarize an 
individual’s educational achievements; classes 
taken, grade average, quality of schools 
attended and so on. The signs of the partial 
derivatives indicate that a higher z repre- 
sents greater educational achievement, and 
that an individual with higher v is a faster 
learner. An additional restriction that we 
shall impose is ta,<0, that is, the time 
needed to achieve a marginal increase in 
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education is everywhere lower for those 
with higher values of n. 

While we shall treat z as a continuous 
variable it is assumed that there are dis- 
continuities in the underlying production 
of education. For instance, it seems reason- 
able to argue that as a first approximation 
an. individual has a choice of colleges which 
are distributed continuously. However, 
having made a choice it then takes a dis- 
crete interval of time for the individual to 
obtain the desired credential. It is there- 
fore difficult for a firm to obtain enough 
observations of t and z to be able to infer 
an individual’s value of # prior to school 
completion. 

Suppose further that the market value 
M, of individual productivity discounted 
to the time of entry into the work force t, 
depends both on the unobservable charac- 
teristic n and upon education achieved 
prior to entering the labor market.” 


(2) M = M(n, 2) M,, M-20 


We begin by considering a simplified 
“traditional” human capital model in 
which marginal productivity is costlessly 
observed. Assuming that the nontime 
costs of education are c’ per year, an in- 
dividual staying in school for t years has a 
present value of lifetime income 


t 
P(n, z) = eM (n, 2) — f ett dr 
o 
=e"! M(n, 2) +c} — c 


c 
where ¢ = — 
r 


Since P(n, z) is maximized if and only if 
the logarithm of P(n, z)+c is maximized, 
the optimal education for type is the 
solution of 


*It is simplest to think of M as the discounted value 
of an individual’s marginal productivity over all points 
in the life cycle, where the profile of the latter, for any 
given levels of and z is determined exogenously. 
However, M may also be interpreted as the solution 
of an on-the-job human capital optimization problem. 
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FIGURE 1: EARNINGS FUNCTIONS 


(3) Max {m(n, z) — rt(n, 2)} 


z 


where m(n, 2) = loge (M (n, 2) + c) 


The solution is depicted in Figure 1 for 
individuals at the extremes of the distribu- 
tion of n. The curve m*(z) is the market 
equilibrium relationship between earnings 
and education. Making the reasonable as- 


sumption that the percentage increase in 
productivity associated with an additional 
unit of education is greater for those with 
higher n (implying m,,>0), it can be 
readily shown that optimal education z* (n) 
is strictly increasing in %. 

We now consider the screenist view that 
productivity on the job is very costly to 
measure, at least in the early years. Sup- 
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pose each individual were to be offered 
discounted earnings W (z) based on his edu- 
cational achievements summarized here 
by z. Writing w(z)=/og. (W(z)+c) and ar- 
guing exactly as above, the optimal choice 
of type is the solution of 


(3') Max {w(z) — rt(n, z)} 
Differentiating (3) twice yields the ne- 
cessary conditions 

(4) w’ (z) — rt: = 0 
(5) w” (z) — rtz < 0 


Furthermore, differentiating (4) with re- 
spect to n yields 


lw” (2) — rtze) 


2>0 


d 


Z 8 
dn 





— fta = 0 


By assumption t»: is negative hence 
dz? 
dn 





> 0, 


that is, those more favorably endowed with 
the unobservable n attain higher educational 
credentials. 

Of course (4) and (5) are not sufficient 
for an equilibrium. What is required in 
addition is that employers’ predictions 
about productivity levels should eventu- 
ally be confirmed. Then given competitive 
behavior by firms, a further condition for 
equilibrium is that the gross earnings of 
those choosing an educational level z must 
equal their marginal value product. 


(6) W(2) = M(x, 2) 
or, equivalently 
(6’) wz) = m(n, 5). 


Given our assumptions about the func- 
tional forms one can in principle eliminate 
n from (4) and (6’) and thereby cbtain a 
first order differential equation, w’(z)= 
f(w, z). Since solving such an equation 
yields an undetermined constant of inte- 
gration, there are a whole family of earn- 
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ings profiles w(z, k), satisfying the follow- 

ing Spencian equilibrium conditions. 

N-1. Individuals choose that education 
which maximizes discounted earnings. 


N-22. The earnings of individuals achiev- 


ing a given level of education equals (the 

average of) their marginal value products. 

Two such profiles are depicted in Figure 
1. It is easy to check that individuals ac- 
cumulate more education if costs of ob- 
servation result in its use as a screen. Dif- 
ferentiating (6’) totally with respect to n 
yields 


[w (2) — m(n, 2)] Te Mn. 
dn 


Since we have already shown that 





> 0, 
dn 


we have 


(7) m(n, z°(n)) — t(n, 2*(7)) 
< w'(z*(n)) — rt(n, 2°(n)) 
=0 from (4). 


But if m were costlessly observable indi- 
viduals would choose z in order to make the 
left-hand side of (7) equal to zero. Then 
2*(n) <2°(m) as depicted. 

Spence’s initial interpretation of these 
results was that an economy might settle 
in any of the states characterized by the 
arbitrary constant of integration &. In his 
terminology the conditions N-1 and N-2 
yielded a family of potential “signalling” 
or “informational” equilibria. However 
the options open to firms were never ade- 
quately explored. It has since been shown 
by the writer that with simple extrapola- 
tive experimentation, all but one of the 
equilibria begin to unravel. The one pro- 
file that survives such experimentation, 
w(z, k’), has the property that those most 
disadvantaged (n=) receive exactly the 
same earnings as they would if the produc- 
tivity could be costlessly observed. ` 
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There is an appealing intuitive argu- 
ment as to why this should be the case. In 
contrast with those elsewhere in the dis- 
tribution, those on the “bottom rung” 
have no one lower down the ladder from 
whom they must be distinguished in order 
to earn a higher income. 

The question as to whether this remain- 
ing earnings profile is an equilibrium is 
however a delicate one. As Rothschild and 
Stiglitz have indicated, there are circum- 
stances in which there exists vo set of con- 
tracts [in our case an earnings profile 
w(z)] satisfying N-1, N-2 and the follow- 
ing requirement for a Nash equilibrium. 


N-3. Every alternative contract (that is, 
an earnings offer based on educational 


credentials) that might be offered by a . 


single firm is nonprofitable. 


Since it can be shown that for the model 
derived above, w(z, k’) does not satisfy 
N-3, it is perhaps tempting to reject this 
screening model on theoretical grounds. 

However, N—3 seems unnecessarily strong 
since any firm exploiting it must also fear 
the reaction of other firms. This idea is 
formalized in the following weaker “reac- 
tive equilibrium” condition. 


N-3’. For every alternative contract which 
is profitable if offered by a single firm, 
there is a second contract which yields 
profits to a responding firm and losses to 
the first firm. 


It should be noted that arbitrary threats 
are excluded by the requirement that the 
revised contracts of a second firm must 
yield profits to that firm. This seems an 
appropriate restriction in the context of 
large numbers of competing firms. 

Given that in the skilled labor market 
individuals are very often implicitly sign- 
ing long-term contracts, it is valuable for 
each firm to develop a reputation about 
its salary structure, the opportunities for 
on-the-job training, etc. It therefore seems 
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unlikely that any one firm could make a 
“quick killing” by switching to an alterna- 
tive offer that yielded only short-run gains. 
Then at least for our application of the 
screening model N-3’ seems sufficiently 
strong to imply stability. Since w(z, k’) 
can be shown to be the unique profile satis- 
fying N-1, N-2, and N-3’, it seems reason- 
able to describe this as the competitive 
screening equilibrium. 

At this point it should be noted that 
considerable weight has been placed on the 
idea that productivity is a function of edu- 
cational achievement, z, and that em- 
ployers observe z. However, because of 
data limitations, most empirical studies 
have focused upon the return to years of 
education t. 

While for the competitive screening 
equilibrium it is not necessarily true that 
years of education are an increasing func- 
tion of n, we shall see for a specific example 
that this is indeed the case. Suppose 
t(n, 2)=n-228 and M(n, z)=nz’—c. Then 
combining the necessary conditions (3’) 
and (6’) it can be shown that the equilib- 
rium earnings profile has the following 
form 

rBa 


+ ay 


gta 





Weta kit 
(W +o) 3 


where &’ is determined by the requirement 
that those at the bottom of the distribu- 
tion are exactly as well off as if m were 
freely observable. 

Eliminating z and taking logarithms 
then yields 


w = log. (W +c) 


= a™! loge k’ — a™ loge (1 — sit t) 
B+ ay 


=A+Brt; B>i 





Of course this is precisely the Mincerian 
“earnings function” of traditional human 
capital theory. Since B exceeds unity for 
all values of the parameters, our screening 
model also predicts a “rate of return” to 
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years of schooling in excess of the rate of 
interest. Clearly then, estimation of a 
single log earnings function will not yield 
inferences about the importance of educa- 
tional screening. 

We conclude this section by asking how 
costly is the screening mechanism as a 
method of predicting productivity differ- 
ences. All that can be said for the general 
case is that everyone except the most dis- 
advantaged (n=) spend more time in 
school than he or she would if productivity 
were costlessly observable. Using the spe- 
cific functional forms introduced above we 
can go further and ask just how much 
worse off individuals are in the screening 
equilibrium. 

For simplicity we consider only the case 
in which nontime costs of education are 
negligible (c=0). Then in a world in which 
productivity could be costlessly observed, 
each individual would choose an education 
level and number of years in school to 
maximize e~ttzz’, where t=n-e2', It is 
easy to check that for this special case 
every individual would choose the same 
number of years of schooling t* = (y/r§). 

Then writing the discounted earnings in 
the free information world as V* and the 
discounted earnings in the screening world 
as V: we have: 


VF/Vs = e-*m(n, 2*)/em(n, 2°). 
Substituting for z using the special func- 
tional forms yields: 

(8) V*/Vs = ere (t8/pe)—re, 


Since in the screening equilibrium those 
at the bottom of the distribution are no 
worse off, we have t*(m,)=t*. The “cost” 


of educational screening can then be cal- ` 


culated under different assumptions about 
the lower bound of the screened distribu- 
tion. Assuming that only those going to 
college are screened (t*=12), the cost of 
screening is hardly insignificant. With an 
interest rate of 6 percent the ratio V*/V* 


INFORMATION AND MARKET STRUCTURE 259 


climbs to 1.03 for those completing four 
years of college. After six years the ratio 
rises to 1.07. 

Of course any implications drawn from 
one simple model must remain highly 
speculative. However it seems fair to con- 
clude that the screening process described 
above is a rather costly method of differ- 
entiating highly productive workers from 
the rest of the pack. 


Il. Concluding Remarks 


The primary goal of this paper has been 
to link up the recent theoretical modeling 
of information’ transmission via self- 
selection, with the traditional human 
capital literature. In examining a simple 
model of human capital accumulation we 
have suggested that there exists an appro- 
priate definition of a competitive equili- 
brium in which individuals are hired on 
the basis of their credentials and are paid 
wages equal to actual productivity. 

While the focus has been on the educa- 
tional development of individuals prior to 
their accepting employment, it should not 
be inferred that on-the-job training is to 
be regarded as secondary. The screenist 
position is that education both enhances 
individuals’ productivity levels and pro- 
vides a mechanism for sorting out differ- 
ences in these levels. Then one of the 
crucial roles of educational prescreening 
is to allow employers to select the more 
talented for jobs which involve consider- 
able on-the-job training. Unfortunately 
this has not been recognized in several 
recent empirical studies which attempt to 
shed light on the educational screening 
hypothesis. As a result their conclusions 
should be regarded with considerable 
caution.’ Indeed given that the Mincerian 
semi-log earnings function is derivable 

7A major problem with these papers is that the 
“tests” are in the main not derived from an explicit 
model of the screening process. Where such modelling 


is implicit, it invariably involves a highly simplistic 
interpretation of the screenist position. 
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from a screening model, it might be tempt- 
ing to infer that the educational screening 
hypothesis is not testable. 

However, to take such a position it 
must be argued that direct monitoring of 


job performance is very costly in all. 


skilled occupations. Surely it is more 
plausible that screening, if important at all, 
-will be much more so for some classes. of 
jobs than for others. Elsewhere in Riley 
(1976), it is shown that theory does 
yield predictions about differences between 
earnings functions for a class of jobs in 
which screening is used, and for a class 
in which productivity is cheaply moni- 
tored. These predictions are shown to be 
consistent with an empirical investigation 
by Kenneth Wolpin. While the latter 
draws a negative conclusion, it is argued 
that his results are more appropriately 
reinterpreted as providing mild support 
for the educational screening hypothesis. 
However, stronger conclusions must await 
a more systematic examination of the 
evidence. Hopefully future empirical work 
will reflect a clearer understanding of the 
potential dual role of education as both a 
mechanism for transmitting information 
about job applicants and for increasing 
productivity. 
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EXPERIMENTAL ECONOMICS 


Price Signaling in Experimental 
Oligopoly 


By Austin ©, Hoccatt, James W. FRIEDMAN AND SHLOMO GILL* 


I. Introduction 


We report here a few results of oligo- 
poly experiments which we carried out 
several years ago. These are laboratory 
experiments with human subjects along 
the lines of Lawrence Fouraker and Sidney 
Siegel (1963), Friedman (1967) and 
Hoggatt (1969). We sought to observe 
the predictive power of various theoretical 
equilibria. Then, to the extent that theo- 
retical equilibria do not predict observed 
behavior, we seek to understand that be- 
havior as best we can in the hope that the 
existing body of theoretical knowledge 
can be improved upon, 

We used a simple textbook model of an 
oligopoly, then arranged for undergrad- 
uate student subjects to be the “firms” in 
the market. Our markets have 2, 3, 4 or 
6 firms, each represented by one subject. 
One single “game” consists of a period of 
1% to 2 hours during which one group of 
subjects forms a market. For example, in 
a 3-firm market there would be 3 subjects 
each in a different room in the laboratory. 


* Professor of business administration, University of 
California, Berkeley, Professor of economics, Univer- 
sity of Rochester, and Research Assistant, Center for 
Research in Management Science, University of Cali- 
fornia, Berkeley, respectively. We are grateful for 
research support to the National Science Foundation 
for GS-2423 and GS-2463, to the University of 
Rochester and to the University of California, The 
Center for Research in Management Science, Berkeley, 
where this research was carried out, operates a com- 
puter controlled laboratory for the study of human 
behavior. A manual describing the experimental con- 
trol programs and the observations on which this 
paper is based is available on request. 
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Each would make the price and output 
decisions for his firm, and the pay to each 
for his participation in the game would 
consist only of the profits of his firm. At 
the beginning of the game, each would 
make the price and output decisions for 
his firm, and the pay to each for his 
participation in the game would consist 
only of the profits of his firm. At the 
beginning of the game, each subject would 
make his initial price and output decision. 
These initial decisions would remain in 
effect until changed by a subject; and he 
would be free to change either his price 
or output (or both) at any time. A par- 
ticular game or market with its fixed set 
of firms (subjects) would remain in con- 
tinuous operation for approximately an 
hour and a half. 

The time periods are approximately 40 
seconds each; and every fourth period, 
the subject receives a report on his sales, 
production, inventory, profit, etc. These 
time periods are sufficiently short that 
they approximate continuous time for the 
subject, especially given that there is not 
time in the whole game, except the begin- 
ning, when the subject must actively 
choose a price and an output level. Any- 
time afterward he can change his price 
and/or output level by entering new ones. 
They take effect at the start of the time 
period following. 

Our experimental design was chosen 
with several objectives in mind: casual 
evidence, formal evidence (Friedman 
1967), and intuition all suggest that sub- 
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jects with no prior experience in the 
experimental setting will behave differ- 
ently than they will after getting exper- 
ience. We opted for experienced subjects; 
hence, we provided the experience. Fur- 
ther, we wanted reliable subjects who 
would come to the laboratory when they 
were signed up and we wanted the experi- 
ment to be a relatively large part of the 


subjects’ activities over the days it was . 


in progress. Meeting these objectives 
required: 
number of subjects who played several 


(three) games each which were prelimi- - 


nary to the main experiments. These 


games allowed a chance for subjects to. 


drop out before doing so caused us 


problems, and also gave the subjects the ` 


necessary prior experience; (2) choosing 
from the subjects who remained through 
the three preliminary games three groups 
of 9 each who would be in three separate 
experiments. Each group of 9 had to have 
large blocks of available time in common 
so that the 8 games of each experiment 
could take place within a few weeks. 
These 8 games consisted of 2, 3, 4 and 6 
firm symmetric (i.e., same cost functions 
for each firm) and asymmetric games. 
The three groups of 9 subjects played 
under differing information conditions. 
The first (A group) had “complete 
information” and “forecasting.” By com- 
plete information we mean that each 
subject knew the demand and cost para- 
meters for all firms in his market. Under 
“incomplete information” he would know 


-only his own.- By forecasting is meant a 


sequence of time periods before the game 
begins during which the subjects make 
choices, as usual, but the periods are for 
practice. They do not gain or lose money. 
This was done by Fouraker and Siegel 
(1963) in some of their experiments. The 
other two groups operated with incomplete 
information with forecasting (B group) 
and complete information without fore- 


(1) recruiting a very large ` 
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casting (C group). 

A final design characteristic of great 
importance is that the games are non- 
cooperative and the players were unable 


‘to communicate with one another by 


means of written messages, oral conver- 
sation, etc. By “noncooperative games” 
we mean that the subjects could not make 


- enforceable agreements. ' 


I. A Summary of Some of the Results 


Signals are special price choices which 


are chosen to substitute for verbal com- 
,„ munication when the latter is impossible. 
All price choices could be defined to be 


communication, but it may not be fruitful 


‘to do so. Most price choices are likely to 


be routine and dictated by simple and 


: straightforward (relatively short run) 
- profit considerations. Furthermore, the 
` routine nature of most price choices is 


likely to make them pass without much 
notice. A very unusual price choice, by 
contrast, is likely to stand out and to cause 
other players to wonder and to seek 
specific explanations. One explanation is 
that the chooser of the unusual price is 
trying to say something to the others 
through his action. Given the shortness of 
the time periods, it is possible to suffer a 
low rate of profit for a short time to 
deliver a message and yet not bear 
much cost. 

We have tried to look at signals in the 
overall context of price policy. In this 
section, some of our results on price 
policy, including those related to signals, 
are sketched. Production policy is left out 
of account because it appears to have no 
significant influence on price policy.* 

To get a complete picture of price be- 
havior, several separate pieces of analysis 
must be put together. The first is whether 
to increase price, leave it unchanged or 
decrease it. We estimate probabilities for 


‘In our report, we go into production policy in 
detail. 
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each of these as a function of variables of 
interest. Second, if price is changed, is the 
change to be a signal? Finally, if a routine 


price change is to be made, what should be | 


the magnitude? These topics are taken 
up below. i 


A. The Definition and Identification ` 


of a Signal i 
We recognize two distinct types of 


“unusual” price choice in the data. The ` 


first is a price change of unusually large 
magnitude. We call these “steps,” and 


they may be of either sign. Their identifi- _ - 


cation is deferred for a moment, The 
second is a sequence of two or three suc- 
cessive price changes which sum to zero. 


The simplest example is an increase in ` 
price of dp, followed in the next period by ` 
a decrease of the same magnitude. We- 


have named these “pulses.” Pulses are 
designated with the sign of the first price 
movement, making the pulse in the ex- 
ample positive. The crucial element of the 
pulse is that within three periods, price 
has returned to where it began. Pulses 
may be unambiguously recognized from 
the definition given above; however, steps 
cannot because no criterion has been 
introduced to separate them from more 
ordinary price changes. 

We obtain a sample of observations on 
price changes and other. variables by first 
deleting all periods in which price change 
is zero, Second, we delete all periods which 
are the first of the game because these may 
be shown to come from a different popula- 
tion. Third, we delete all observations 
which are part of pulses. The remaining 
observations are divided into two sub- 
samples, one for price increases, the other 
for decreases. For each of the 8 types of 
game, using ordinary least squares we re- 
gressed positive price changes on the fol- 
lowing variables: (1) a forecasting dummy 
(F=0 for games having forecasting); (2) 
an information dummy (C=0 for complete 
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information); (3) time (t= the index of the 
period, counting only those the player has 
been in whose price change is the depen- 
dent variable in the observation); (4) the 
lagged price of the player whose price 
change is the dependent variable of the 
current observation (Plg); (5) the differ- 
ence betwen Plg and the contemporaneous 
mean of the prices of the other players in 


, the game (Plg—P); (6) APlg (the most re- 


cent nonzero changes in Plg); and (7) AP 


` (the most recent nonzero changes in P). 
. All-results reported in this paper are for 


the two-firm symmetric game. 
We used these regressions to define 
steps. A step is any price change which lies 


‘at least two standard deviations away 


from the regression line. We removed all 
steps from the samples and reran the re- 
gressions. These regressions are intended 
to explain price choice when price is 
changed in a routine way. The price change 
regressions give the following equations:? 


(5) AP = .024 + .0353F + .032C + .00022t 
— .179Plg — .503°(Plg — P) 
+ .088°APlg — .042AP 
for decreases and 
(6) AP = 161 — .0115F — .069°C 
— .000094t — .072°Ple 
— .3199(Pig — P) 
— .0022APlg — .022AP 


for increases. The equations may be 
thought of as conditional reaction func- 
tions, conditional on the direction of price 
movement. 

Returning to the identification of sig- 
nals, we used two criteria to define sig- 
nals. A signal should be a particular con- 


* These regressions also had one dummy variable for 
each subject. These are not shown here. Equations (5) 
and (6) show intercept terms tor one particular 
subject. 

i * These coefficients are significant at the 5 percent 
evel. 
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. MAY 1976 
TABLE 1 
P-P 
—.25 6 25 
25 .589 .380 .031 .550 .254 .196 .510 .059 .430 
P .50 .635 .341 .025 .597 .239 164 .559 .059 .382 
1.00 .719 .265 015 .686 .203 .1ii .651 .057 .292 





spicuous action which has almost no direct 
effect on the firm’s profit for the game. 
Pulses meet these conditions because they 
are conspicuous and, by returning quickly 
to the original price, they cause little 
change in profits (directly). Steps, though 
conspicuous, appear to violate the second 
condition because they seem to make a 
long-term shift in the level of a firm’s price. 


B. Price Change vs. No Price Change 


To estimate the probability of price 
change, we used logit analysis.* This anal- 
ysis takes into account the presence of 
pulses in the data. For an observation, P+ 
is a dummy variable whose value is 1 if a 
rival firm has finished a pulse in one of the 
three immediately preceding periods. P,.=0 
otherwise. P_ is analogously defined for 
negative pulses. Letting 


(T) a = .236 — .324F — .197C — .0012t 
— .7775Plg + .634(Plg — P) 
— .6385P, + .161P_ 


the estimated probability of no change in 
price is 1/(1-++e*) for the two person sym- 
metric game. Again using logit, with 
(8) b = 160 + .312F + .371C — .00006t 
+ .457Plg — 8.9735(Plg — P) 
— 1.701P, + .533P_ 
the estimated probability of a price in- 
crease, conditional on price change taking 
place, is e*/(1+e°). 


*See David Brownston et al. (1975) and Daniel 
McFadden (1974). i 

* Coefficients divided by their standard errors 
exceed 2. 


To give an idea of what probabilities 
emerge, Table 1 shows the probability of : 
no price change, price increase and price 
decrease for various values of Pig and 
Plg—P with t=200, F=0, C=0, P,=0 
and P_=0. The single period Cournot 
equilibrium occurs at Plg=.5 and Plg—P 
=0. For each column and row there are 
three entries. The first is the probability of 
no change, the second, of increase and the 
last, of decrease. 

The lower is a firm’s price, the higher 
the probability it will be increased; and the 
lower it is in relation to the other prices, 
the higher the probability of increasing it. 


C. The Probability of Signals 


Again, using logit, we estimated the 
probability of emission of a signal. As 
these are rare events, we failed in attempts 
to relate emission to signals received. With 


(9) c= — 2.8255 — .191F + .029C 

— .002t — .648Plg 

+ 1.133(Plg — P) 
the probability of a signal is ¢*/(1+e*). 
Letting 
(10) d = 422 — .686F — .211C + .0008t 

— .759Plg — 7.2225(Plg — P) 

the conditional probability of emission of a 
positive pulse, given that a pulse is emitted, 
is e¢/(1+e*). Probabilities for no signal, 
plus signal and negative signal are given 
in Table 2. In Tables 2 and 3 the labeling 


of rows and columns is identical to Table 1. 
Both negative and positive signals are 
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TABLE 2 
P-P 
—.25 0 25 
-25 .975 .022 .002 .967 .019 .013 .957 .008 .034 
P .50 .979 .019 .003 .972 .015 .013 .963 .006 .031 
1.00 .985 .013 .003 .980 .009 .0l1 .973 .003 .024 


more probable the lower is a firw’s price. 
Plus signals are more probable as the firm’s 
own price is lower in relation to the prices 
of the others, while the probability of 
negative signals rises as the firm’s own 
price rises relative to the other’s price. 


`D. Putting Pieces Together to Describe 
Expected Price-Behavior 


The information collected may be thought 
of as a rather complicated reaction func- 
tion. The regression equations for price in- 
creases and decreases are, by themselves, 
like ordinary reaction functions; however, 
they estimate price changes conditional 
upon change taking place. There is at any 
time a substantial probability that no 
change will occur. An equilibrium vector of 
prices in the present context is character- 
ized by prices such that the expected price 
change is zero. This means that for each 
player the probability of price increase 
multiplied by the expected size of an in- 
créase (given that an increase will occur) 
plus the probability of decrease multiplied 
by the expected size of a decrease should 
be zero. For the two-person symmetric 


game, this occurs at a price of .826 if t is 
taken to be 200 and at .822 if t is 300. The 
Cournot equilibrium is at P=.5 and P—P 
=0, while the joint profit maximum is at 
P=1and P—P=0. As signals occur rarely, 
they have small impact on equilibrium be- 
havior. To examine their local impact we 
imagined, contrary to possibility, that sig- 
nals could be sent in every period. This 
shifts the equilibrium above the joint 
maximum price for negative signalling and 
below the Cournot price for positive sig- 
nalling. These are strong effects. 

Table 3 shows the expected value of a 
price increase, given that increase will take 
place, the expected value of a decrease, 
given that a decrease occurs, and the ex- 
pected value of price. For example, at the 
Cournot equilibrium (p;=.5, P:— P;=0), 
these are .125, —.113 and .011. 

The prices at which expected price 
change is zero make sense in comparison 
with. earlier experimental research. The 
general behavior described above is also 
plausible, though it differs in a conspic- 
uous way from the theoretical literature 
on reaction functions. That literature sup- 














TABLE 3 
P—P 
— 25 0 25 
.25 223 057° 087.143 —.069 .023 .063 —.194 —.080 
P .50 .205 -0128 .670 .125 —.113 .0i1 .045 —.239 —.089 


1.007 .169 —.077 .044 .089 


— . 203 


—.004 .009 —.329 —.096 





* These values should, of course, be negative. They result from extrapolation beyond 


the main range of the data. 
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poses that as soon as a steady state pair 
of prices is reached, there is no further 
price change; and before such prices are 
reached, prices change in each period. 
Our subjects behave differently. The 
counterpart of the steady state is where 
expected price change is zero; however, 
we would not see zero change here. Mean- 
while subjects do not act on price most of 
the time, so, even away from the “equi- 
librium” no price change is more probable 
than change. Furthermore, prices are not 
changed on a regular schedule. Whether 
these differences are important or only 
cause minor random deviations remains 
to be seen. 

A difference of clear substance is the 
divergence between price increases and 
price decreases, and the presence of sig- 
nals. The more formal reaction function 
literature formulates present price as a 
function of the past prices observed in 
the market. There is no asymmetry of 
behavior between increases and decreases. 
By contrast, our experimental evidence 
suggests that subjects make a three-way 
decision for routine price behavior where 
the alternatives are increase, decrease and 
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no change. Each of the first two has its 
own rule (equation) to determine size. 
Superimposed on this is signaling where 
unusual price movements are made to 
apparently convey a message. We have 


- not gotten much beyond identifying these. 


It would take further study and a very 
large sample to see their role clearly. 
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An Experimental Market for Public 
Goods: The PBS Station Program 


Cooperative 


By JoHN A. FEREJOHN AND RocER G. NoLL* 


Beginning with the 1974-75 season, 
the Public Broadcasting Service (PBS) 
undertook a three-year experiment to de- 
centralize through a market process the 
selection of programs to be broadcast over 
the national noncommercial television net- 
work. The experimental market, called 
the Station Program Cooperative (SPC), 
enables each of the approximately 150 
participating stations to “vote with dol- 
lars” for the programs they prefer, based 
on information about the subject matter, 
quality and costs of the alternatives. 

The SPC had two purposes. The first 
was to determine whether a decentralized 
market mechanism for acquiring national 
programming can be established that, first, 
has a reasonable cost and, second, retains 
the basic features of a network. A net- 
work is a means of centralizing the acqui- 
sition, transmission and promotion of 
programming. Although the advantages of 
networking are several, probably the most 
important is that it saves substantial 
transactions cost in comparison to the two 
other alternatives: syndication (in which 
each. station negotiates for nationally 
distributed programs with the owner of 
the rights to the program) and localism 
(in which each station produces its own 
programming). (See Bruce Owen, Jack 


* California Institute of Technology. Financial sup- 
port for preparing this paper was provided by the 
National Science Foundation RANN program, grant 
#APR76-01920. We are indebted to Richard Beatty 
and PBS for providing us with remarkably complete 
data for all three SPCs. We are, of course, solely 
responsible for the contents of this paper. 
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Beebe and Willard Manning.) 

The second purpose of the SPC is to 
determine its impact upon the types of 
programs that are broadcast. Centralized 
programming authorities such as the pres- 
ent commercial networks and the Cor- 
poration for Public Broadcasting, because 
they are few in number, are relatively 
easy targets for political pressure with 
respect to program content, may at least 
tacitly collude in programming decisions, 
and in any event, have limited experience 
concerning the nature of the demand for 
programs in all markets in the network 
system, (See Noll, Merton Peck and John 
McGowan, Ch. 8.) Because of the cost 
advantages of networking and the tech- 
nical barriers to entry of new networks, 
in principle a network can produce an 
inefficient programming mix and still meet 
minimum standards of profitability or, in 
the case of the noncommercial sector, 
public acceptability. Concomitantly, sta- 
tion managers may be too unsophisticated 
about judging programming quality and 
sensing the structure of demand in the 
local market to select programming that, 
in benefit-cost terms, is “better” than that 
selected by a centralized decision maker. 
While direct evidence on which system 
works better is not possible to acquire, 
two useful questions can be answered, at 
least in principle: (1) Do the SPC and 
centralized decision making lead to the 
selection of different programs, and if so, 
is that difference systemmatic? and (2) 
Which system produces higher audience 
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ratings and/or greater total revenues 
(private contributions plus government 
appropriations) for the noncommercial 
television network? This paper does not 
address these issues. (See Natan Katzman 
and Noll.) That research is still underway. 

Though unintentional, the SPC experi- 
ment has a third, more general use. The 
SPC is a test of a novel mechanism for 
public decision making about a particular 
class of public goods, specifically those for 
which binary (all or nothing) exclusion is 
possible. — 

The purpose of this paper is to make 
the connection between the SPC and the 
theory of public goods, and to draw some 
preliminary conclusions about the work- 
ability of this kind of artificial market. It 
is, therefore, addressed to the first and 
third issues. 

A television broadcast is a public good 
in that the cost of transmitting the pro- 
gram within a given geographical area is 
independent of the number of television 
sets that are tuned to it. So, too, is the 
program a public good as far as each 
station is concerned. Excluding rents 
arising from differing popularities of pro- 
grams, the costs of a program are inde- 
pendent of the number of stations over 
which it is broadcast. Even national net- 
work distribution costs are, in most 
instances, independent of the number of 
stations receiving the program. Nearly all 
programs distributed by networks are 
carried over the national telecommuni- 
cations system. If the program is distrib- 
uted from coast to coast, the transmission 
costs are only slightly dependent on the 
number of intermediate points at which 
the program is received and broadcast. 
As the distribution of television programs 
moves to satellite transmission, national 
interconnection costs will become totally 
independent of the number of stations in 
the network. 

Nevertheless, exclusion of stations from 
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use of a particular program is also essen- 
tially costless. In both the commercial and 
noncommercial systems, few stations 
accept (“clear”) all network programs. 
One way to view the process by which 
stations make programming decisions is 
that each station has a preference order- 
ing over all available programming possi- 
bilities and selects the most preferred 
feasible set of programs, given its budget 
and the costs of the alternatives. Since 
programs are public goods, these decisions 
have external effects; namely, if a pro- 
gram is selected by one more station, costs 
per station decline, and hence from the 
vantage point of other stations some 
programming alternatives involving this 
program that dominate a previously 
selected alternative may become feasible. 


I. The Mechanics of the SPC 


The heart of the SPC is a mechanism 
for calculating the price of each program 
for each station that broadcasts it. These 
prices are determined through a sequential 
process in which a series of trial price 
vectors are proposed, responded to, 
checked for acceptability with program 
producers, and, if they generate too little 
or too much revenue, updated. 

The first stage of the SPC is the dis- 
semination of program proposals. Program 
producers—primarily stations, but also 
some independents such as the Childrens 
Television Workshop (“Sesame Street’’) 
—provide descriptions of proposed pro- 
grams (series or special events), prices, 
and in many cases pilots. The form of the 
final proposal is usually negotiated with 
PBS, which among other things, tries to 
keep program prices roughly in line with 
production costs. In each of the first 
three years of the SPC, about 250 pro- 
grams were proposed. 

The second stage of the SPC culls the 
list of proposed programs in the following 
manner. On the basis of the final pro- 
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posals, stations are asked to assign 
“priorities” to each program, which 
amounts to rating the programs on a 
scale of one to five (five is best). The sum 
of the ratings for each program is calcu- 
lated, and the programs are rank-ordered 
according to their scores. Programs rank- 
ing in the top third, plus a few others 
which PBS believes deserve special con- 
sideration (their classifications show high 
variance, or additional information about 
the program will become available and 
might change scores), are then allowed to 
enter the market phase of the selection 
process. This process served to cull the 
list of contenders to 93 in the first year 
(SPC I), and 136 in the second (SPC I). 
Next, the market phase of the SPC is 
begun. Its main feature is an algorithm for 
calculating the program prices facing each 
station. The formula for calculating the 
price Pi; of program j to station 7 is: 


PSs Se 
ay ( > Bi . =m) 


where 


C; = the cost of program j 

Bx =the programming budget of sta- 
tion k 

Nx = the population of the area served 
by station k 

S; =the set of indexes of stations that 
have agreed to purchase pro- 
gram j. 


Obviously, prices and the identity of pur- 
chasing stations are interdependent. In 
the SPC, the initial price calculations are 
based upon the assumption that each pro- 
gram is selected by stations representing 
80 percent of the combined budget and 
total audience of the entire public tele- 
vision system. In subsequent rounds, 
prices are calculated on the basis of the 
budgets and populations of the stations 
selecting the program in the previous 
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round. Once the market has eliminated all 
but a few more programs than are likely 
to be purchased, the SPC manager 
announces that in subsequent rounds sta- 
tions will be required to continue selecting 
a program that they selected in the 
previous round if the price does not 


- increase. The market process continues 


until all programs either generate revenues 
acceptable to the producer of the program, 
receive no votes from other than the pro- 
ducing stations at prices based upon 
selections made in the previous round, or 
are withdrawn from consideration by the 
producer.’ Then a final “late purchase” 
round takes place in which each station 
can select additional programs from the 
list of purchased programs. Stations even- 
tually purchased 25 programs in SPC I 
and 38 in SPC II, each station buying 
about 20 in the first and 30 in the second. 
The costs of programs are only upper 
bounds on the amount of revenue pro- 
ducers eventually receive from the SPC. 
At any phase of the market process, a pro- 
ducer may guarantee that the current 
price vector for his program will not rise 
—that is, that the producer will absorb 
the shortfall in revenues in relation to the 
listed total cost. Since many of the pro- 
grams entered in the SPC will be produced 
in any event for local or regional audi- 
ences, any revenue the producer receives 
from the national market is a net gain. 
Similarly, coalitions of buyers are per- 
mitted to guarantee the stability of cur- 
rent prices by agreeing to make up the 
difference between revenues and costs. 


II. The Economics of the SPC 


The appropriate theoretical framework 
for analyzing the properties of the SPC 
is the extension of general equilibrium 


*The purchase rounds are conducted through a 
nationwide computer network. Each station manager 
sits at his teletypewriter, receives. messages about the 
progress of the SPC (including price updates), and 
each round enters his selections. 
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theory that includes pricing of public 
goods. Models of optimal choice of poli- 
tical jurisdiction, the theory of clubs 
without congestion, and Lindahl pricing 
of public goods are obvious examples. (See 
James Buchanan, Bryan Ellickson, Dun- 
can Foley, Eric Lindahl, R. W. Rosen- 
thal and Paul A. Samuelson). In a market 
with » programs, a particular pattern of 
program selection and rejection can be 
represented by a -dimensional vector in 
which the elements are either zero or one 
according to whether a program was re- 
jected or selected by the station. A family 
of 2” such vectors describes all possible 
decisions by a station, and presumably a 
station is able to generate a transitive 
weak ordering over these vectors that 
reflects its programming preferences. The 
problem faced by a station is to pick the 
highest-ranking selection vector—e.g., a 
vertex on the n-dimensional unit square— 
that is feasible, given its budget and the 
prices of the programs. 

Each program producer seeks to maxi- 
mize the revenue it derives from a pro- 
gram, subject- to two constraints: the 
revenue received through the SPC must 
cover the incremental cost of allowing 
the program to become national, and it 
must not exceed the maximum allowable 
costs negotiated with PBS, which are 
intended to be approximately total produc- 
tion costs. The minimum and maximum 
prices are identical for programs that will 
be produced only for national distribution 
unless the producer can find other sources 
of financial support, is willing to take a 
loss, or is a station that values the program 
idea sufficiently highly that it is willing 
to pay more than its share of the costs to 
guarantee its production. 

The SPC is a process of generating for 
each station a price vector and a vector 
of selections and for programs a cost 
vector that constitute a stable equilibrium 
in the feasible production and budget sets. 
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This algorithm has two features: an 
initialization procedure that generates the 
first trial set of prices and an updating 
procedure that changes prices until a 
stable equilibrium is found. 

From a theoretical standpoint, it is a 
miracle that the process works. One source 
of difficulty is that the production set is 
not convex. The space in which programs 
are located is of an unknown number of 
dimensions of program characteristics. 
Past research has been notably unsuc- 
cessful in defining these dimensions in an 
empirically useful way (see Edward 
Greenberg and Harold Barnett), but as 
a working hypothesis a program can be 
thought of as a particular combination of 
production talents, production quality 
(e.g., the average number of “takes” per 
printed scene, the number of scenes filmed 
on location, etc.), and subject matter. 
Each program proposal in the SPC is, to 
all practical purposes, a single point in 
this space—not a ray, but a point— 
because essentially no variance is possible 
during the operation of the SPC in any 
of the relevant dimensions, including the 
number of units of the program to be sold. 
As a result, linear combinations of pro- 
grams cannot be formed to arrive at 
locations in program-characteristics space 
that are between the program points. 
Consequently, even if at all factor prices 
one unit of a particular program would 


_ never be selected in market competition 


with one unit of each of the other pro- 
grams, it may still be selected in the SPC 
since the combinations of other programs 
that strictly Pareto dominate it cannot 
generally be formed. 

The first two SPCs had another poten- 
tial problem arising from the initialization 
procedure. Because the initial price vector 
was calculated from grossly unrealistic 
assumptions about the number of stations 
that would select each program, the station 
selection vectors they called forth were 
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necessarily outside the system’s feasible 
set. In SPC I second round prices aver- 
aged nearly four times first-round prices! 
This kind of initialization causes a mas- 
sive reduction in the number of program 
selections per station in the first few 
rounds. If initial selection vectors are 
sufficiently diverse that few programs 
appear clearly out of the running in the 
initial stages, stations will not quickly 
concentrate votes on a relatively few 
popular offerings, and so for nearly all 
programs prices will continue to rise 
through the first few rounds. If prefer- 
ences are sufficiently diverse and the 
number of programs large enough com- 
pared to the number of stations, the 
process might not converge to the feasible 
set. One can imagine a desperate round in 
which each station, facing astronomical 
prices, picks exactly one program, all 
stations pick a different program and no 
program can cover costs on the budget 
of a single station. 

Theoretically, whether initialization and 
updating procedures for the SPC can be 
derived that reach a stable equilibrium is 
as yet unanswered. Our conjecture is that 
they can, particularly if the procedures 
constitute an improvement algorithm 
rather than a search for the feasible set 
from outside it. 

The third SPC will try a new initializa- 
tion procedure. Instead of calling out a 
selection vector and observing a budget- 
breaking consequence, each station will 
provide the SPC with a total expenditure 
limit and a preference ordering of the pro- 
grams. The SPC will then calculate new 
prices based on these preferences and tell 
each station how far down its preference 
ordering it can go, given its budget con- 
straint. For the first round, preference 
ordering will not be based on an explicit 
price formula as stations will draw their 
own inferences from program cost infor- 
mation. In subsequent rounds, the same 
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price updating procedure used in the other 
SPCs will be used. The basic, idea is first 
to find a point on the boundary of the 
feasible set, and then move along the 
boundary until an equilibrium is reached. 
The main difficulty with the procedure is 
finding a nontrivial initial feasible solution. 


HI. The Results of the First Two SPCs 


The SPC results of interest here relate 
to the convergence properties of the sys- 
tem; we will not investigate the issues 
related to the types of programs the 
system selected. 

In both of the first two SPC experi- 
ments, the market phase of the selection 
process was allowed to run for twelve 
rounds. SPC I had two-thirds as many 
programs from which to choose, and 
eventually purchased two-thirds as many 
programs, as SPC II. 

By round 6 in SPC I and round 8 in 
SPC II, the programs that were purchased 
had all but been determined. In SPC I, 
the three programs still in the market 
during round 6 that were subsequently 
eliminated received support from 3, 5 and 
8 stations, respectively, while the three 
lowest numbers of supporting stations for 
programs that were eventually purchased 
were 19, 21 and 34. Nineteen of the 25 
programs that were eventually purchased 
were, by round 6, receiving support from 
over half of the stations (75). 

In round 8 of SPC II, the six programs 
that were eventually dropped received 
support from 2, 9, 36, 40, 64 and 66 sta- 
tions, respectively. Of the 38 programs 
that were eventually purchased, 31 were 
supported by more than half the stations 
in round 8. Five more received support 
from between 58 and 73 stations and two 
that were eventually purchased received 
only 40 and 42 votes in round 8. One of 
the latter was clearly a special case, con- 
sisting of 100 sixty-second messages 
promoting coming attractions. Thus, of 
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the ten conventional programs receiving 
support from between 36 and 73 stations, 
six were purchased. All six that were pur- 
chased had total costs below $15,000 per 
program-hour, which is inexpensive. Of 
the four that were rejected, hourly cost 
data are available only for two. One was 
a children’s program that cost $57,000 
per hour—more than triple the cost of 
“Sesame Street” or “The Electric Com- 
pany’’—and the other was a documentary 
series that cost more than $100,000 per 
hour. Thus, further classification of pro- 
grams by cost apparently cleanly separates 
the purchased from the excluded programs. 

In both markets, the first few rounds 
saw massive reductions in the number of 
programs selected per station and gen- 
erally rising program prices. In SPC I, 
prices for programs remaining in the 
market rose abruptly at the start, and did 
not, on average, begin to fall until after 
the seventh round, while in SPC II, prices 
began to fall after round 3.* In both 
markets, the average price of purchased 
programs did not return to the average 
round 1 initialization price until the last 
round. 

The first two SPCs appear to have 
reached an equilibrium, at least within 
the context of the operating rules. 
Although the twelve purchase rounds 
occurred over only a few days, late pur- 
chases were possible for several weeks. 
Two programs in SPC I and seven in SPC 
II increased the number of stations sup- 
porting them by 3 to 8 percent during the 
late purchases. In both markets about 55 
percent of the programs made no addi- 
tional sales during the late purchase, 
while 28 percent in SPC I and 26 percent 
in SPC II increased their number of sup- 

*This statement is true for both the unweighted 
average price and the average of prices weighted by 
the number of stations selecting the associated pro- 
gram. Movements of the latter index the change in 


the average budget of a station, holding its selections 
at the mean of all stations. 
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porters by less than 2 percent. 

Outside the context of the SPC rules, 
the final list of programs purchased may 
not be an equilibrium. The key operating 
rule in the SPC appears to be the non- 
reincarnation rule: once eliminated, a 
program cannot reenter the market at a 
later stage. This eliminates the possibility 
of cyclic selections, but may also prevent 
the system from reaching an efficient 
equilibrium if one exists. About one-third 
of the programs that eventually were 
purchased received twice or more as many 
votes in the final selection round as they 
did at their ebb during the market. Many 
of these programs also had mediocre pre- 
market rating scores, averaging below a 
ranking of three in the five point scale. 

With the exception of buyer and seller 
guarantees as explained above, stations 
did not have an opportunity to price- 
discriminate against themselves in order 
to register an intense preference for a 
particular program. A group of stations 
with an intense preference for a particular 
program, A, but unable to guarantee its 
purchase, could not offer remaining sta- 
tions a discounted price to tempt them 
away from another program, B. If the 
remaining stations had only a slight pref- 
erence for B over A, the pricing rule 
could prevent a substitution of A for B 
at prices that would make the move a 
Pareto improvement. 


TV. Conclusions 


Because our research on the SPC has 
only begun, few conclusions can be drawn 
as yet. Most of the inferences we are pre- 
pared to draw relate to the additional 
research that is required to gain a better 
understanding of how the system operates, 
if it could be adapted to the acquisition of 
other public goods (national parks, com- 
mercial broadcasting, etc.), and whether 
it produces acceptable programming re- 
sults at reasonable transactions cost. 


VOL, 66 NO, 2 


An obvious candidate for further work 
is theoretical examination of the equi- 
librium properties of the SPC. Two types 
of questions are relevant: What norma- 
tive properties, if any, do the existing 
SPC rules have, and would other initiali- 
zation and updating procedures work 
better? Although of some interest is 
whether the system reaches an equilibrium 
that is Pareto optimal, for policy purposes 
the conclusion that it does not is not 
‘persuasive that the SPC should be 
abandoned. A centralized system, for 
reasons outlined briefly above, also is 
likely to be inefficient. Of prime practical 
interest are the consequences of alterna- 
tive procedures for operating the system. 

Laboratory experiments could provide 
a useful additional source of information 
about alternative structures of SPC. Very 
briefly, the idea of each experiment would 
be to ask a group of subjects to select an 
unstated number of items from a list of 
alternatives. Total costs for each alter- 
native would be provided, as well as a 
payoff function for each group member. 
An initialization and updating procedure 
would be adopted, and the general 
mechanics of the SPC followed. By run- 
ning the identical experiment several 
times, the uniqueness of the results of the 
system could be checked. By varying pay- 
off functions while holding procedures 
fixed, the sensitivity of the system to 
intense preferences could be explored. 
And by varying procedures while holding 
payoffs constant, the performance of var- 
ious initialization and updating methods 
—particularly of improvement algorithms 
and of other procedures—could be com- 
pared. The advantage of the experimental 
system, of course, is that it is far less 
expensive—in terms of operating costs, 
risks to something of significant value 
(the public television system), and the 
time between observations—than, through 
the years, manipulating the SPC. 
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Finally, the overriding conclusion of 
our investigations to date is that experi- 
mental markets for public goods are an 
interesting, potentially useful and almost 
completely unexplored focus for research. 
If this paper conveys to other social 
scientists our perception of the fascinating 
possibilities suggested by the SPC, its 
most important purpose will have been 
served. 
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Experimental Economics: Induced 


Value Theory 


By Vernon L. SMITH* 


It is the premise of this paper that the 
study of the decision behavior of suitably 


motivated individuals and groups in lab- _ 


oratory or other socially isolated settings 
such as hospitals (R. Battalio, J. Kagel, 
et al., 1973) has important and significant 
application to the development and veri- 
fication of theories of the economic system 
at large. There are two reasons for this. 

1. The results of laboratory studies can 
serve as a rigorous empirical pretest of 
economic theory prior to the use of field 
data tests. The state of economic hypothe- 
sis testing, as it is sometimes done, can be 
described roughly as follows: based on 
casual observation of an economic process 
and the self-interest postulate, one de- 
velops a model, which is then tested with 
the only body of field data that exists. The 
results of the test turn out to be ambiguous 
or call for improvements, and one is 
tempted to now modify the model in ways 
suggested by the data “to improve the 
fit.” Any test of significance now becomes 
hopelessly confused if one attempts to 
apply it to the same data. Where it is pos- 
sible and feasible, as in the study of price 
formation, the data from controlled experi- 
ments can be used to test hypotheses 
stemming from prescientific casual ob- 
servations of a particular phenomenon. 
The fact that one can always run a new 
experiment means that it is never tauto- 


* Department of Economics, University of Arizona. 
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This paper is an articulation of concepts originally 
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logical to modify the model in ways sug- 
gested by the results of the last experiment. 
Since economic theories always deal with 
certain alleged behavioral tendencies in 
isolation, the experimental laboratory is 
uniquely well suited for testing the validity 
of such theories. It provides an excep- 
tionally rigorous discipline of our ability to 
model elementary situations whether or 
not field data can be regarded ultimately 
as having been generated by such elemen- 
tary models. 

2. The results of experiments can be di- 
rectly relevant to the study and interpre- 
tation of field data. Other so-called nonex- 
perimental sciences such as meteorology 
and astronomy have depended crucially 
for their development on (a) small-scale 
laboratory experiments in the physics of 
mass motion, thermodynamics, and nu- 
clear reactions; and (b) the postulate that 
such microphysical experimental results 
apply, with suitable modifications, to the 
study of the weather, the planets and the 
stars. This parallelism, “As far as we can 
tell, the same physical laws prevail every- 
where” (Harlow Shapley 1964, p. 43), also 
has application to the study of social 
economy. Laboratory experience suggests 
that all of the- characteristics of ‘‘real 
world” behavior that we consider to be of 
primitive importance—such as self-interest 
motivation, interdependent tastes, risk 
aversion, subjective transactions cost (time 
is consumed), costly information (it takes 
time to acquire and process information), 
and so on—arise naturally, indeed inevit- 
ably, in experimental settings. Anyone 
who had begun the study of economics in 


VOL. 66 NO. 2 


the laboratory without these concepts 
would soon find himself inventing them. 
Furthermore, the process of experimental 
design forces one to articulate rules and 
procedures, the collection of which forms 
an institution, organization, or “body of 
law” with striking “real world”? parallels 
(cf. Martin Shubik 1974). The laboratory 
becomes a place where real people earn 
real money for making real decisions about 
abstract claims that are just as “real” as a 
share of General Motors. 


I. The Theory of Induced Valuation 


Control is the essence of experimental 
methodology; and in experimental ex- 
change studies it is important that one be 
able to state that, as between two experi- 
ments, individual values (e.g., demand or 
supply) either do or do not differ in a spe- 
cified way. Such control can be achieved 
by using a reward structure to induce pre- 
scribed monetary value on actions. The 
concept of induced valuation (Smith 1973) 
depends upon the postulate of non- 
satiation: 

Given a costless choice between two 
alternatives, identical except that the first 
yields more of the reward medium (usu- 
ally currency) than the second, the first 
will always be chosen (preferred} over 
the second, by an autonomous individual, 
i.e., utility is a monotone increasing func- 
tion of the monetary reward, U (M), U’ 
> 0. [pp. 22-23] 


This postulate applies to experiments de- 
signed to test price theory propositions 
conditional upon known valuations. Sepa- 
rate experiments can be designed to test 
propositions in preference theory. 
Example 1. In the experimental study of 
competitive equilibria in isolated markets 
it is necessary to induce known (to the ex- 
perimenter) supply or demand on individual 
subjects. Let subject buyerst=1,2,..., 
each be given a table listing increasing con- 
cave total receipts R:(g;) representing the 
currency redemption or “resale” value of 
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q: units acquired by subject 7 in an experi- 
mental market. The instructions state that 
if subject 7 acquires g; units at prices pj, 
pi, ..-, Diy he will receive cash earnings 
of Ri(qi)— dons pi. Neoclassical demand 
is defined as the quantity that would be 
purchased as a function of a given hypo- 
thetical price p. By this definition, if for a 
fixed p a subject purchases q; units, he 
earns R:(q:)— pq: If his utility for money 
is U(M;) he will wish to max, U;[R:(q:) 
— qi]. We have an interior maximum if 
and only if 


(Ri —p)Ui =0, U >0, or gi= Ri —(p), 


for the class of functions U;, R; such that 
(Ri — p)?U +UI Ri’ <0. This reward 
scheme induces arbitrary demand R? —(p) 
on subject z, and the experimentally con- 
trolled market demand becomes Q= 
2:2 R/ —(p) independent of the Ui. 

Similarly, let 7=1,2,..., m subject sel- 
lers be given cost functions C;(q;), and re- 
ceive cash earnings J2, /—C,(q;) from 
selling q; units at prices p/, p3,..., p2. If 
utility is V(M,), V >0, then max, V;[q; 
—C,(q;)] implies a supply function g;= 
C} CHV). The experimentally controlled 
market supply is Q= >7j™% C/)(p) in- 
dependent of the V;. Such induced supply 
and demand become flows per period in 
experiments in which trading is conducted 
in a Sequence of periods. 

Example 2: Let subject traders be given 
a table listing increasing concave currency 
receipts M (x1, x2) to be paid by the experi- 
menter for terminal stocks (xı, %2) of each 
of two abstract experimental commodities 
exchanged in an experimental general 
equilibrium market. Then subject 7’s un- 
known utility for currency U;(M) induces 
the value U;[M(a1, x2) | on terminal stocks 
(1, 4). Consequently, the experimentally 
controlled indifference map given by the 
level contours of M(x, %2) are induced up- 
on subject 7 independent of his particular 
U;. That is, each subject’s marginal rate 
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of substitution of xə for a, is given by 
U{M,/U/ M= M/M, U? >0. This al- 
lows the “Edgeworth Box” representation 
of general exchange equilibrium to be re- 
produced experimentally by inducing a 
given indifference map on each member of 
one group of subjects, and another indiffer- 
ence map on each of a second group of 
subjects. With given endowments of the 
abstract commodities for members of each 
of the two trading groups, the experi- 
mental stage is set for exchange. 


II. Some Qualifications 


There are three important qualifications 
to the nonsatiation postulate: 

1. There may be subjective costs (or 
values) associated with market decisions. 
In a competitive market experiment a sub- 
ject may find it arduous to monitor and 
make quotations, and to execute transac- 
tions. If such considerations are not neg- 
ligible, then we lose some control over the 
process of induced valuation. The effect of 
boredom and the subjective costs of deci- 
sion making have been emphasized in the 
important study by Sidney Siegel (1961). 
Roger Sherman (1974) has interpreted al- 
leged violations of the Savage axioms in 
terms of the subjective cost of making the 
appropriate computations. In terms of the 
utility interpretation of the previous sec- 
tion, the utility function can now be writ- 
ten U*(M;, E:) where E; is the “transac- 
tional effort” required to obtain reward M; 
(cf. Harvey Leibenstein 1969; and im- 
plicitly, Ronald Coase 1960). To see the 
potential implications of costly choice, 
consider example 1 of the previous section 
in which demand R? “(p) is induced upon 
i. Utility is now U*{ R,[gi(E) |— pq Ed), 
E;} where it is assumed crudely that “bar- 
gaining effort,” £;, results in the purchase 
quantity q:(E:). Then maxz; U? implies 
(Ri —p) qf Ui +U3=0, and now the in- 
duced demand is g;= R/ “(p—U3/U4q?) 
<RiCY(p), if UL<0, q? >0. Hence, if 
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there is a cost (value) to transacting in the 
experimental task, the induced demand 
will be smaller (larger). 

There are several ways of dealing with 
this problem: 

(a) One is to examine the experimental 
results to see if the quantity exchanged is 
less than predicted. If it is, this is con- 
sistent with a significant transactions cost. 
Awareness of such transactions cost may 
provide valuable clues to understanding 
why certain experiments may fail to pro- 
duce predicted results. The process is not 
tautological as long as one can redesign the 
experiment and show that such conjectured 
transactional effects can be reduced. 

(b) Another approach is to use a reward 
structure to compensate for, or offset, the 
subjective costs of transacting. There are 
two ways of doing this. (i) One way (Siegel 
1961) is to simply raise the reward level. 
This increases the subjective value relative 
to the subjective cost of acquiring units 
gi. Let a be a scale parameter determin- 
ing reward level. Then utility becomes 
Ui{o(Ri|gi(E:) ]—pqi(Ei)), Ei}. Induced 
demand is now q= R! —)(p— U2/Ujqi'a) 
—R{ ©) (p) in the limit as æ increases pro- 
vided that the marginal rate of substitu- 
tion —U}/U%gia decreases with the re- 
ward level. (ii) Alternatively, and this is 
the device used most extensively, subjects 
are promised a “commission,” 8, for each 
transaction in addition to their cash trad- 
ing profits. Now utility is U‘{R.[q(E)] 
—(p—8)q:(E:), E:}, and induced demand 
is 

r1) 


qi =R; (p — B — U2/Uig) 
r(~1) 


Rò if BEY — Ui/Uigs > 0. 


Ile 


Compare two experiments (Charles Plott 
and Smith 1975, pp. 20-21) in which the 
induced supply and demand conditions 
were identical but one paid no cash trading 
commission, only trading profit, while the 
other paid both: In the one experiment, 
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volume was below (17-18 units) the “theo- 
retical” equilibrium quantity (20 units) in 
all seven trading periods; in the second ex- 
periment, volume was below (19 units) 
equilibrium in only two of eight trading 
periods. 

2. Individuals may attach game value 
to experimental outcomes. A profit in 
“points,” R:(q:)— pgi, may have subjective 
value S;[R.(g;) — pg: |. If S;is monotone in- 
creasing then such game utilities create no 
methodological problems since they rein- 
force rather than distort the effect of an 
explicit monetary reward structure. Be- 
cause of such game utilities it is often pos- 
sible in simple-task experiments to get 
satisfactory results without monetary re- 
wards by using instructions to induce value 
by role-playing behavior (ie., “think of 
yourself as making a profit of such and 
such when...”). But such game values 
are likely to be weak, erratic, and easily 
dominated by transactions costs, and sub- 
jects may be readily satiated with “point” 
profits. 

Qualifications 1 and 2 are illustrated in 
the convergence behavior of three experi- 
mental markets with no cash rewards and 
seven markets with complete and with 
random cash rewards. In the first three 
cases subjects were asked to imagine that 
trading profits and commissions were real. 
In each case the market was organized as a 
continuous double auction. (Buyers could 
make oral bids and sellers oral offers for a 
single unit, and any seller could accept a 
bid, any buyer an offer. Each subject 
knew only his own demand or supply con- 
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ditions.) (See Smith 1964, pp. 199-201 for 
the instructions.) In the first case (Smith 
1962, p. 118, Chart 3) subjects trade only 
one unit per trading period. The absence 
of cash rewards does not hinder conver- 
gence to prices near equilibrium by the 
third trading period. However, deviations 
increase in period 4. In the absence of cash 
rewards this is more likely to occur as 
gaming boredom follows an initial (pleas- 
ant) experience of learning. 

In a second experiment (previously un- 
published) buyers received multiunit reve- 
nue (or resale value) schedules, and sellers 
multiunit total cost schedules. There were 
three buyers with one schedule, eight with 
another; four sellers with one cost schedule, 
eight with another. Now the task is more 
difficult and incentives are weak. Price 
convergence is strong, especially in the 
second period, since the greater volume 
when traders are given multiple-unit ca- 
pacities increases the learning experience 
within a trading period. But volume is 
considerably below (24 and 26 units in the 
first and second periods) the competitive 
prediction (30 units). This is consistent 
with the above theory where the task is 
more difficult (higher transactions cost) 
and monetary rewards are absent. 

Case 3 (Smith 1962, p. 119, Chart 4) 
illustrates an experiment which fails to 
reach either the competitive price or quan- 
tity although the market stabilizes nicely. 
In this case equilibrium requires contract 
prices to fall to the common limit price of 
all sellers. They are to “imagine” them- 
selves as making a 5-cent commission on 


TABLE 1—MEAN Contract Price BY TRADING PERIOD 











Experiment 1 2 3 4 5 6 7 
Excess Supply 5 5 5 -Š 8 8 8 
Reward Condition Complete Complete Random Complete Complete Complete Complete 
Information Condition Incomplete Incomplete Incomplete Complete Incomplete Incomplete Complete 
Trading Period 1 3.48 3.67 3.60 3.51 3.26 3.49 3.56 
Trading Period 2 3.29 3.26 3.44 3.40 3.15 3.28 3.25 
Trading Period 3 3.19 3.12 3.31 3.34 3.11 3.13 3.20 
Trading Period 4 3.14 3.10 3.24 3.37 3.10 3.12 3.17 
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trades at these limit prices, but clearly this 
is not real enough to induce many con- 
tracts at $3.10 (the theoretical equilib- 
rium). Not even a decrease in demand suc- 
ceeded in lowering contracts to $3.10 
(Table 1). This contrasts with several ex- 
periments (1, 2, 5, 6 in Table 1) using com- 
plete cash rewards in which the supply and 
demand are even more asymmetric than in 
case 3. In Table 1, markets with an excess 
supply of five (eight) consisted of eleven 
buyers with limit prices $4.20 and sixteen 
(nineteen) sellers with limit prices $3.10. A 
different subject group participated in each 
double auction experiment. Convergence 
to the competitive price and quantity by 
trading period 4 was strong, although at 
the equilibrium price each buyer receives 
$1.15 profit with commission per trade 
while each seller receives only the 5-cent 
commission. 


A controlled measurement of the effect 
of complete versus random monetary re- 
wards is shown in Table 1, experiments 
1-3. In 1 and 2 all subjects were paid their 
trading profit plus commission in cash, 
while in 3 four of the 27 subjects were 
chosen at random to receive cash profits at 
the end of each trading period. The weaker 


random reward structure significantly re- ` 


tards the market’s convergence. 


Qualifications 1 and 2 lead to a precau- 
tionary corollary: with or without mone- 
tary rewards, the experimenter may be 
tempted to add “realism” by giving the 
abstract experimental commodity a name 
such as “wheat,” or otherwise attempt to 
use instructions to simulate the alleged 
circumstances of a particular market. This 
runs the danger of so enriching induced 
values that control over. valuation is lost. 
Suppose, as above, that a subject is paid 
Ri(qi)—pqi, but also perceives that he 
must attach instruction-induced value to 
gi. Utility may now be U*[R;(q:) — pqi, qi], 
and demand becomes g;= R? —Y(p— U2/U}) 
>R,/—)(p). Consequently, it may be pref- 


MAY 1976 


erable not to embellish the instructions 
with well-intentioned attempts at “realism.” 
Let the explicit reward structure be the 
singular source of valuation, insofar as this 
is possible. 

3. Individuals may not be autonomous 
own-reward maximizers. Interpersonal util- 
ity criteria may qualify the theory of in- 
duced valuation. Thus subject 7’s utility 
may depend upon both 7’s and k’s reward, 
U*[Ri(qs) — pqi, Re(qu) — pge]. If this condi- 
tion prevails, then the demand of 7 may 
depend upon that of k. However, this kind 
of interdependence is effectively controlled 
by the experimental condition of “incom- 
plete’ information, first defined and 
studied by Lawrence Fouraker and Siegel 
(1960, 1963) in experimental studies of bi- 
lateral bargaining and oligopoly. Under in- 
complete information subjects only know 
their own payoff contingencies. With R,(q:) 
unknown to i, it cannot appear as a subjec- 
tive argument of U*. 

The effect when subjects have complete 
information on each other’s payoff con- 


` tingencies is seen (Table 1) by comparing 


1 (5) and 2 (6) with 4 (7). In 1 (5) and 2 (6) 
each subject knew only his own limit price. 
In 4 (7) the only change in the instructions 
was to add the information that there were 
eleven buyers, each with a $4.20 resale 
value, and sixteen (nineteen in 7) sellers, 
each with unit cost $3.10. From the mean 
price series it is seen that “complete” in- 
formation of this kind retards the equilib- 
rium tendencies of the double auction. 
Mean prices, especially in periods 3 and 4, 
tended to be higher under complete in- 
formation than under incomplete informa- 
tion. The explanation is that with in- 
formation on each other’s payoffs, the way 
is open for “equity” considerations to 
modify self-interest choices. Sellers, believ- 
ing that it is “fair” for trading profits to be 
shared between buyers and sellers, try to 
resist price decreases more vigorously than 
when they do not know what constitutes 
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such a fair price. Buyers acquiesce in this 
sharing by accepting many contracts well 
above $3.10, but since there is an excess of 
sellers, those holding out for the higher 
prices are the sellers most likely to fail to 
make contracts. Consequently, contract 
prices tend to decline, if slowly, when ex- 
cess supply is 5, but more rapidly when ex- 


` cess supply is 8. The tendency of prices to 


be higher under complete information is 
contrary to the view of those who have 
argued that “perfect”? information is es- 
sential for establishing competitive prices. 
The results are consistent with the game- 
theoretic proposition that more informa- 
tion increases the prospect of collusion 
(Shubik 1959, p. 171), and with the results 


` of Fouraker and Siegel (1963, p. 187) in 


which the tendency of the competitive 
equilibrium to prevail under duopcly bar- 
gaining is reduced under complete infor- 
mation. 
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THE APPLICATION. TO ECONOMICS OF 
DIFFERENTIAL TOPOLOGY. AND 
GLOBAL ANALYSIS 


Regular Differentiable Economies 


By GERARD DEBREU* 


The recent introduction of differential 
topology into economics was brought 
about by the study of several basic ques- 
tions that arise in any mathematical the- 
ory of a social system centered on a con- 
cept of equilibrium. The purpose of this 
paper is to present a detailed discussion of 
two of those questions, and then to make a 
rapid survey of some related developments 
of the last five years. 

Let e be a complete mathematical de- 
scription of the economy to be studied 
(e.g., for an exchange economy, e might be 
a list of the demand functions and of the 
initial endowments of the consumers). As- 
sumptions made a priori about e (e.g., as- 
sumptions of continuity on the demand 
functions) define the space & of economies 
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E 


to which the study is restricted. By a state 
of an economy we mean a list of specific 
values of all the relevant endogenous vari- 
ables (e.g., prices and quantities of all the 
commodities consumed by the various con- 
sumers). We denote by S the set of con- . 
ceivable states. Now a given equilibrium 
theory associates with each economy e in 
&, the set E(e) of equilibrium states of e, 
a subset of S. 

As a first test of the adequacy of this 
mathematical model, it must be possible 
to prove that for every element e of a 
sufficiently broad class 8, the set E(e) is not 
empty. This is the existence problem that 
has been extensively studied during the 
last decades. Mentioning only the early 
contributions of John von Neumann and 
Abraham Wald, I refer to the comprehen- 
sive survey of the literature by Kenneth 
Arrow and F. H. Hahn. The mathematical 
tools for the solution were provided by 
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algebraic topology in the form of fixed 
point theorems, or directly related results. 
An alternative approach of the last ten 
years, associated mainly with the name of 
Herbert Scarf, has consisted of developing 
efficient algorithms for the computation of 
an approximate equilibrium. The mathe- 
matical techniques used here were those of 
combinatorial topology. 


Having obtained a general solution to 
the existence problem, one must investi- 
gate the structure of the set Z(e) of equi- 
libria of the economy e. Consider an econ- 
omy that has an equilibrium « such that in 
any neighborhood of x, there are infinitely 
many other equilibria. In this situation the 
explanation of equilibrium is essentially in- 
determinate, at least near x. Moreover the 
economic system e is unstable in the sense 
that arbitrarily small perturbations from « 
to a neighboring equilibrium induce no 
tendency for the state of the economy to 
return to x. It is therefore highly desirable 
to have an economy e for which the set of 
equilibria is discrete, i.e., such that for 
every equilibrium v in Ee), there is a 
neighborhood of x in which x is the unique 
equilibrium of e. Unfortunately, even if 
every agent in the economy e is mathe- 
matically very well-behaved, one may ob- 
tain a set E(e) that is not discrete {in the 
simplest case of an exchange economy with 
two consumers and two commodities, one 
can easily find in the associated Edgeworth 
box a set E(e} made up of a continuum of 
points). The pathology is due to the man- 
ner in which the agents are matched, a 
situation entirely different from that of 
existence theory where it was possible to 
give general conditions on the behavior of 
each agent separately ensuring that the set 
E(e) would not be empty. 

The way out of this difficulty is provided 
by differential topology. It consists of 
making suitable differentiahbility assump- 
tions on the functions entering the de- 
scription of e (e.g., demand functions are 
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assumed to be continuously differentiable), 
and to define a concept of regular economy 
such that (a) the critical set C of nonregu- 
lar economies is a negligible subset of 8, 
and (b) every regular economy has a dis- 
crete set of equilibria. 

Actually an adequate model e of the 
economy must have still another property. 
Specifically if e’ is close to e, then one 
would like the set of equilibria E(e’) to be 
close to E(e). Otherwise an arbitrarily 
small error in the determination of the 
characteristics of e would yield an entirely 
different set of equilibria, thus depriving 
the theory of much of its explanatory 
power. Therefore it is also desirable for the 
definition of regularity to be such that (c) 
in a neighborhood of a regular economy, 
the set of equilibria depends continuously 
on the economy. The questions of discrete- 
ness of the set of equilibria and of con- 
tinuous dependence of the set of equilibria 
on the economy, or closely related ques- 
tions, have a long history in the study of 
physical systems. The recent work of R. 
Thom has considerably extended the range 
of their applications, in particular to bio- 
logical systems. These questions clearly 
have no less relevance for social systems. 

The solution of the problem that has just 
been outlined rests on A. Sard’s theorem 
which Thom once characterized as one of 
the three main results of Mathematical 
Analysis. Consider a continuously differ- 
entiable function f from the real line R to 
R, and define a critical point as a point x 
where the derivative of f vanishes. The set 
of critical points of f can obviously be 
large. In the extreme case of a constant 
function it is the whole of R. Define now a 
critical value of f as the image of a critical 
point. In Figure 2 three critical values y}, 
y?, 9° are displayed. 

One feels that the set of those critical 
values is necessarily small, and indeed 
Sard’s theorem asserts that it is negligible. 
To be precise, it has (Lebesgue) measure 
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FIGURE 2 


zero. In other words, given an arbitrarily 
small positive number e, one can find a 
countable collection of intervals such that 
their union covers the critical set, and that 


the sum of the lengths of these intervals is — 


smaller than e. Sard’s theorem holds as 
well for a continuously differentiable func- 
tion f from an m-dimensional Euclidean 
space to an m-dimensional Euclidean space. 
' Here a critical point of f is a point where 
the determinant of the Jacobian of f 
vanishes. As before, a critical value of f is 
the image of a critical point, and the set of 
critical values has measure zero, i.e., it can 
be covered by a countable collection of m- 


= 


dimensional cubes of arbitrarily small total 
volume. A regular value of f is, by defini- 
tion, a noncritical value. 

Sard’s theorem is valid in still more gen- 
eral conditions. In order to present a 
stronger version that we will use later on, 
we need the concept of a (differentiable) 
manifold. A function g from an n-dimen- 
sional Euclidean space to an n-dimensional 
Euclidean space is said to be a differen- 
liable isomorphism if it is one-to-one, and 
if g, as well as its inverse g`! are continu- 
ously differentiable. Differential topology 
studies properties that are invariant under 
differentiable isomorphisms, a principle 


ae 
g~! = 


FIGURE 3 
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FIGURE 4 


that leads to the following definition. A 
subset M of a Euclidean space Z is an m- 
dimensional (differentiable) manifold if for 
each point x of M there is an m-dimensional 
linear subspace Lm of L such that a neigh- 
borhood in L of x and the part of M that it 
contains are differentiably isomorphic to a 
neighborhood in L of O and the part of Lin 
that it contains. In other words, at every 
one of its points, M is locally an m-dimen- 
sional Euclidean space up to a differenti- 
able isomorphism. Clearly one can do dif- 
ferential calculus on manifolds exactly as 
on Euclidean spaces; one can also easily 
define a subset of measure zero of a mani- 
fold M. Then the statement of Sard’s 
theorem becomes: if f is a continuously 
differentiable function from an m-dimen- 
sional manifold M, to an m-dimensional 
manifold Mo, the set of critical values of f 
has measure zero in M. 

To illustrate these general principles, as- 
sume that the economy e can be charac- 
terized by finitely many real parameters, 
or more precisely, that & is a finite- 
dimensional manifold. A simple strategy 
for showing that almost every economy in 
& is well-behaved consists of introducing a 
manifold M of the same dimension as &, 
and a continuously differentiable function 
T from M to & such that a regular economy, 
defined as a regular value of T, actually 
has properties (b) and (c). Sard’s theorem 
implies that the set C of critical economies 
has measure zero. 


To give an even more specific illustra- 
tion, we consider an exchange economy 
with / commodities, m consumers, and 
fixed demand functions. Therefore the pa- 
rameters of the economy are the initial 
holdings of each commodity by each con- 
sumer, a list e of Im positive numbers. We 
denote by & the set of those /m lists, and 
we observe for later use that the dimension 
of & is /m. The state of the economy is 
taken to be the price-system, i.e., a list p 
of l positive numbers. Since multiplying 
all prices by the same positive number does 
not affect the behavior of the agents, we 
can normalize the price-system and restrict 
it to belong to a manifold S, such that 
dim S=/-1, for instance S may be the 
positive part of the unit sphere in the 
!-dimensional Euclidean space. Given the 
economy e and the price-system p, we 
write the /-list of the excesses of demand 
over supply on every market as F(e, p), a 
vector in the /-dimensional space R!. The 
price-system p is an equilibrium state if 
and only if 


(1) F(e, p) = 0. 


Given e, the set of p satisfying (1) is Æ(e). 
However, the excess demand function F 
obeys Walras’ law. Namely for every e and 
$, the value of the excess demand equals 
0; ie, p-Fle, p)=0. Consequently the 
equilibrium condition (1) is equivalent to 
equating to O the list Ê of the first /—1 
components of F, 
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(2) Fre, p) = 0. 


Now if the individual demand functions 
are continuously differentiable, we can fol- 
now the strategy we have outlined above 
in several ways. An elementary treatment 
that does not use the concept of a manifold 
can be given as in Debreu (1970, 387-392). 
An alternative, and more satisfactory, 
solution takes as a central concept the set 
M of pairs (e, p) in the Cartesian product 
&XS satisfying (2) (Stephen Smale 1974, 
pp. 1-14, Y. Balasko 1975, pp. 95-118). 
The space & X58 is of dimension /m-+/—1, 
and the equilibrium condition (2) imposes 
(1—1) restrictions on the pair (e, p}. There- 
fore one may expect M to be a manifold of 
dimension im, i.e., of the same dimension 

-as 8. Indeed this is easily shown to be the 
case. The function T from the equilibrium 
manifold M to & could hardly be simpler; 
it is the transformation (e, p)}>e, i.e., the 
projection from M into &. A regular econ- 
omy is then defined as a regular value of 
T. Equivalently e is a regular economy if 
for every (e,.p) in M projecting into e, 


the projection of the tangent space of M- 


at (e, p) covers &. Three critical economies 
el, e, @ are displayed on Figure 5. Sard’s 
theorem yields the-conclusion that (a) the 


MAY 1976 


set C of critical economies has measure 
zero. 

Given a regular economy e in & (as on 
Figure 5), one obtains the set K(e) of 
equilibrium price-systems p by taking in 
M the set T-!(e) of inverse images of e by 
the projection T, and by projecting T-1(e) 
into S. At every point of T-1(e), the deter- 
minant of the Jacobian of T is different 
from O, and a direct application of the in- 
verse function theorem yields that T~1(e) 
is a discrete subset of M. The pathologies 
associated with critical economies are made 
clear by Figure 5. For instance the econ- 
omy e! has a discrete set of (two) equilib- 
ria, but a continuous displacement of the 
economy in a neighborhood of e! produces 
at e! a sudden change in the set of equilib- 
ria. In particular, consider e on the right of 
et and the associated equilibrium p on the 
upper branch of M (as on Figure 5). When 
e moves left, follow p by continuity. As e 
crosses et, the equilibrium state of the sys- 
tem jumps to the lower branch of M. The 
economy e* has a continuum of equilibria 
and an isolated equilibrium. At the point 
& one also observes a sudden change in the 
set of equilibria for a continuous displace- 
ment of the economy in a neighborhood of 
e. Although the economy e? is critical, it 





el e 


Figure 5 
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has a discrete set of (three) equilibria, and 
in a neighborhood of eê, the set of equilib- 
ria depends continuously on the economy. 
One can obtain considerably stronger 
conclusions by making suitable assump- 
tions on the behavior of the excess demand 
function F near the boundary of S. For 
instance, assume that given e, the excess 
demand F(e, p) is unbounded when the 
price of a commodity tends to zero. In this 
case the set C of critical economies is 
closed in addition to being of measure zero, 
and is therefore negligible in a strong sense. 
Moreover (b’) every regular economy has a 
finite set of equilibria, and (c’) in a neigh- 
borhood of a regular economy, the set of 
equilibria depends in a continuously dif- 
ferentiable manner on the economy. 
Property (c’), which strengthens prop- 
erty (c) of continuous dependence of the 
set of equilibria E(e) on the economy e, has 
made it possible to answer the question of 
the rate of convergence of the core of an 
economy. Many authors from Edgeworth 
to W. Hildenbrand have shown with in- 
creasing generality that the core and the 
set of Walras equilibria of an economy 
tend toward each other as the number of 
agents increases in such a way that every 
one of them becomes insignificant. This 
precise formulation of the idea that an 
economy tends to become more competi- 
tive under these conditions raises the ques- 
tion of the rate of that convergence. A 
conjecture of Shapley (1975, pp. 345-51) 
has led to the proof (Debreu, 1975, pp. 1-7; 
B. Grodal, pp. 171-186) that outside the 
negligible critical set, the core and the set 
of Walras equilibria converge to each 
other at least as fast as the reciprocal of 
the number of agents converges to zero. 
The results on negligible sets of critical 
economies that we have presented have 
been considerably extended by Balasko, 
Chichilnisky, Delbaen, E. and H. Dierker, 
Fuchs, K. Hildenbrand, Ichiishi, Kalman, 
Laroque, Mas-Colell, Mitiagin, Rader, 
Schecter, Smale, and Varian. In particular, 
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the demand functions of the consumers, 
which we assumed to be fixed, have been 
treated as variables; economies with many 
agents, or with many commodities have 
been taken into account; production has 
been introduced into the model; demand 
functions have been replaced as primitive 
concepts by utility functions or by prefer- 
ence relations, neither of which are re- 
stricted to satisfy convexity assumptions. 
However in most of these extensions the 
description of the economy requires in- 
finitely many real parameters, i.e., the di- 
mension of the space & of economies is in- 
finite, and it is no longer possible to use the 
previous measure theoretical definition of 
a negligible set. One can now prove only 
that in the space &, the critical economies 
form a closed subset C whose interior is 
empty. 

The introduction of differential topology 
into economic theory has made necessary 
a reexamination of several classical prob- 
lems, for instance that of differentiable 
preference relations. In particular, Smale 
has played a leading role in extending, 
simplifying, and making more rigorous the 
study of the set of Pareto optima, and of 
dynamic processes converging to that set, 
a program of research in which de Melo, 
Ong, Simon, Titus, and Y. H. Wan have 
participated. But of special importance 
among the applications of Global Analysis 
to economics has been Smale’s recent work 
on Global Newton Methods where he 
gives a differential analog of the Scarf- 
Eaves algorithm for the computation of an 
economic equilibrium, unifying their ap- 
proach with the traditional dynamic eco- 
nomic processes of Samuelson, and of 
Arrow, Block, and Hurwicz. 
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Dynamics in General Equilibrium 


Theory 


By STEPHEN SMALE* 


I find myself something of an outsider 
in writing a paper like this; and for a 
mathematician to write a paper with no 
technical mathematics is a real (but very 
constructive) confrontation with the prob- 
lem of communication. What I hope to 
achieve here is to convey some of my ideas 
on the relation between dynamics and the 
traditionally static, economic equilibrium 
theory. 

Since I have been working in mathe- 
matical economics, I have been struck by 
the number of attacks on general equi- 
librium theory, on mathematical eco- 


nomics and even economic theory in’ 


general, Coming from a radical back- 
ground, I have much sympathy for some 
of the arguments brought forth. 

I first want to say a few words on the 
subject of mathematics in economics and 
economic theory in general. The role of 
theory per se hardly requires defense; 
theory can give a deeper understanding 
of any subject, subtle relations are seen, 
inconsistent ideas are exposed, new 
horizons are revealed. 

A criticism commonly made of economic 
theory is its failure to make predictions of 
crises in the country or to anticipate cor- 
rectly unemployment or inflation. One 
must be cautious in the social sciences 
about looking toward physics for answers. 
However, some comparisons with the phy- 
sical sciences seem profitable in connec- 
tion with the above criticism. In those 
sciences, where theory itself is in a far 
more advanced state, limitations can be 
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seen in a similar way. For example a 
given individual human body functions 
according to physical principles; however 
no physical scientist would predict a heart 
attack. The physical theory gives under- 
standing of aspects of what goes on in the 
human body only under very idealized 
conditions. The physical theories even- 
tually play some role in the education of 
medical doctors, who can then say some 
things, some times about a patient’s sus- 
ceptibility to a heart attack, preventive 
measures, and cures. 

The economy of the world or even a 
nation is a very complex phenomenon, 
like a human body, involving a number 
of factors, both economic and political. 
It is no more reasonable to expect eco- 
nomic theorists to predict a nation’s 
economic future than for a theoretical 
scientist to predict the future health of. 
an individual. 

Questions about the need for mathe- 
matics in economic theory have been 
raised. Indeed, the successes of mathe- 
matics in economics have not been nearly 
as impressive as in physics. Yet the 
notion of money and prices already intro- 
duces mathematics into economics; and 
the mathematics becomes deeper with 
the equation of equilibrium, supply 
equals demand. When one considers the 
equation, supply equals demand for sev- 
eral interdependent markets, the mathe- 
matical problem already takes on some 
sophistication. 

What is special about “general equi- 
librium theory” as opposed to economic 
theory in general? For me the importance 
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of general equilibrium theory lies in its 
traditions which are deeper than any 
other part of economic theory. These 
traditions, which of course derive from 
actual economic history, explain why equi- 
librium theory has played such a central 
role and possesses such depth in content. 
Many of the procedures and mathe- 
matical methods used in other parts of 
economics grew out of developments in 
general equilibrium theory. Also equilib- 
rium theory plays an important role in 
communication within the economics pro- 
fession. Since most economists are knowl- 
edgeable in equilibrium theory, they can 
understand new ideas more readily when 
presented in that context. Also, since 
equilibrium theory has been studied so 
much, new ideas introduced there show 
weaknesses and also strengths most 
quickly. 

After all of this is said, equilibrium 
theory will eventually stand or fall, de- 
pending on its truth as an important 
idealization of actual economic systems 
or as a model with values of justice, of 
efficient distribution and of utilization of 
resources. As a normative theory, I find 
great merit in its decentralization features 
(Schumacher’s popular book, “Small is 
Beautiful’ expresses some of my senti- 
ment on decentralization). There are also, 
without doubt, basic failings in the theory 
which are well-presented in the economic 
literature, and there are some weaknesses 
which I wish to discuss presently. In fact 
these problems can be seen and under- 
stood especially clearly due to the well- 
developed structure of the theory; and 
one can use the body of general equilib- 
rium theory as a tool in developing alter- 
nate models. To me it would seem overly 
difficult to construct and communicate 
successfully any alternate economic theory 
without having first studied very thor- 
oughly equilibrium theory. 

I would like to give some reasons why 
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I feel equilibrium theory is far from satis- 
factory. For one thing the theory has not 
successfully confronted the question, 
“How is equilibrium reached?” Dynamic 
considerations would seem necessary to 
resolve this problem. Another weakness 
is the reliance of the theory on long range 
optimization. 

In the main model of equilibrium 
theory, say as presented in Gerard 
Debreu’s Theory of Value, economic 
agents make one life-long decision, opti- 
mizing some value. With future dating 
of commodities, time has almost an 
artificial role. The model is reminiscent 
of John von Neumann’s game theory. I 
like to make an analogy between “Theory. 
of Value” and the game theoretic approach 
to chess. The possible strategies are laid 
out to each player in advance, paths in a 
game tree, or a set of moves, one move to 
each position that could possibly occur. 
Each player makes a single choice of 
strategy. The strategies are compared and 
the game is over. Of course, chess isn’t 
played like this. And in a situation more 
complicated than chess, where life-long 
consumption plans replace strategies, I 
don’t believe economic agents act that 
way either. , : 

In fact even the very best chess players 
don’t analyze very many moves and cer- 
tainly don’t make future commitments. 
Their experience together with the envi- 
ronment at the moment (the position), 
some rules of thumb and some other 
considerations lead to decisions on the 
playing board. 

My personal economic decisions are of 
a similar nature, from buying a book to 
buying a house; from a decision to travel 
to decisions about my job. Between one 
economic decision and another, there has 
been a real passage of time, circumstances 
have changed, and the new decision takes 
place in this new environment. 

Long-run optimization would be im- 


290 AMERICAN ECONOMIC ASSOCIATION 


practical, even if it were emotionally 
acceptable, because of barriers of com- 
plexity. Complexity keeps us from analyz- 
ing very far ahead. The amount of time 
involved in making a decision is an 
important factor, for a chess player or a 
purchaser. Dynamic models based on 
some kind of behavioral strategy could 
meet these objections. 

Sometimes static theories pose para- 
doxes whose resolution lies in a dynamic 
perspective. Let me give an example from 
the theory of duopoly of the Cournot (or 
Nash) equilibrium solution. Under classi- 
cal hypotheses on the profit functions, 
consider such an equilibrium (rı, 72) 
where ri is the rate of production of duo- 
polist number 7. Then agent 1’s rate of 
production maximizes profit among all 
such rates with r: fixed. On the other hand 
the solution is unsatisfactory because 
there is another state, say, (7’1, 72), where 
each duopolist with reduced production is 
taking a higher profit. In the actual 
dynamic world it is unlikely that the duo- 
polists would stay at the Cournot solu- 
tion, knowing that they would both be 
better off at nearby states. — 

It doesn’t require explicit cooperation 
for these agents to move off the Cournot 
solution. In fact with flow of information 
and implicit threats in the context of a 
passage of time, one can argue that the 
duopolists will move to an optimal state 
from a Cournot state. But this resolution 
requires a real passage of time, that after 
each market move, the opposing duopolist 
. has another opportunity to move. One can 
readily think of examples of duopoly 
where an increase of advertising is with- 
held by one agent knowing the other agent 
would match an increase and both would 
be worse off. James Friedman has written 
on this topic. 

I feel that dynamics could also play a 
role in the resolution of Kenneth Arrow’s 
paradox in the politics of social choice. 
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Politics and elections in particular are 
actually part of a dynamic process, ballot- 
ing being just a stage. The process looked 
at as a whole involves a number of moves 
such as a candidate’s speech, a political 
ad, revising a position on some issue, etc. 
After each action of a candidate, other 
candidates have the option of taking an 
action of their own; voters’ opinions - 
evolve. For this reason, I would think that 
a dynamical model of the political process 
would give much better perspective than 
a static model of simple voting. In relation 
to this, the work of G. Kramer comes 
to mind, 

We return to the subject of equilibrium 
theory. The existence theory of the static 
approach is deeply rooted to the use of 
the mathematics of fixed point theory. 
Thus one step in the liberation from the 
static point of view would be to use a 
mathematics of a different kind. Further- 
more, proofs of fixed point theorems tra- 
ditionally use difficult ideas of algebraic 
topology, and this has obscured the eco- 
nomic phenomena underlying the existence 
of equilibria. Also the economic equilib- 
rium problem presents itself most directly 
and with the most tradition not as a 
fixed point problem, but as an equation, 
supply equals demand. Mathematical 
economists have translated the problem 
of solving this equation into a fixed point 
problem. 

I think it is fair to say that for the main 
existence problems in the theory of eco- 
nomic equilibria, one can now bypass the 
fixed point approach and attack the equa- 
tions directly to give existence of solu- 
tions, with a simpler kind of mathematics 
and even mathematics with dynamic and 
algorithmic overtones, In the last part of 
the paper we elaborate on this point. 

Behind my own work on the questions 
of dynamics in economics, lies certain 
foundational work in the equilibrium 
theory in terms of calculus. The early 
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development of mathematical economics, 
including the 19th century and even up 
to World War II, was largely in terms of 
calculus; it was no doubt the influence. of 
game theory, and associated fixed point 
theorems that gradually reduced the de- 
pendence on calculus. In Theory of Value 
in 1959, Debreu wrote of the work of von 
Neumann and Oskar Morgenstern which 
freed mathematical economics from its 
traditions of differential calculus and 
compromises with logic. He wrote of the 
radical change of mathematical tools from 
calculus to convexity and topology. 

But then in his paper on a finite num- 
ber of equilibria, Debreu returned to 
calculus tools; my own work, “Global 
Analysis and Economics,” has been to try 
to systematize the use of calculus in equi- 
librium theory. This can be justified on 
several grounds. First, the theory is 
brought closer to the practice. With cal- 
culus, one has in the derivative a linear 
approximation. It is these linear conditions 
that are so basic to practical economic 
studies. Comparative statics depend on 
derivatives; the same is usually true for 
stability conditions; dynamic questions 
are more accessible via calculus. When 
general equilibrium theory is developed 
on calculus mathematics, not only is 
theory brought closer to practice, but 
greater unity is achieved. Furthermore, 
recent work on approximation by differ- 
entiable functions in economics gives 
further justification to the use of calculus. 

Finally before moving to the construc- 
tive side of the question of dynamics in 
equilibrium theory, it is worth making 
a remark on the nature of goods. It seems 
from our experience that it is important 
especially in modeling dynamics to put 
goods into two ideal classes, either com- 
pletely perishable or completely durable. 
The theory seems different for the two 
kinds. For example, Walras equilibrium 
seems suited to the perishable, continually 
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endowed class of goods, while for durable 
goods, the kind of equilibrium found in 
the fundamental theorem of welfare 
economics seems more appropriate. We 
hope that the rest of the paper makes this 
point clearer. 

We discuss now the results of our paper, 
“Exchange Processes with Price Adjust- 
ment.” This is a model of a market of 
durable goods; a particular example from 
personal experience of such a market is 
a weekend “mineral bourse” where agents 
with minerals and/or money meet to 
exchange, buy, and sell fine mineral 
specimens for collectors. Here one sees 
a truly dynamic process of exchange and 
price adjustments which converges to an 
equilibrium toward the end of the weekend 
of the “bourse.” 

An early work in some of the same 
spirit was done in 1962 by Frank H. 
Hahn, Hirofumi Uzawa, and Takashi 
Negishi. This approach is called a “non- 
tatonment,” because in place of the Wal- 
rasian Tatonment, a sequence of actual 
trades takes place over time. On the 
other hand, our model differs from the 
1962 work in that it is nondeterministic, 
the dynamics proceeds without an ordi- 
nary differential equation, long-run opti- 
mization is dropped, and a large body of 
examples is constructed. 

The main result of our paper can be 
stated as follows: 

“In a pure exchange economy, an ex- 
change price adjustment process, respon- 
sive to transaction costs, and which 
doesn’t stop unless forced to by market 
conditions, converges to a price equilib- 
rium. There exists such processes starting 
from any state of any (pure exchange) 
economy.” 

In the paper, mathematical content is 
given to all of the phrases used here, and 
the result is proved. Here we give a brief 
explanation of some of the terms used. 

A “state” of an economy means a set of 
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data characterizing the economy at a 
` given time. Our use of the word “state” 
is akin to its use in physics. For example 
in a pure exchange economy, a state will 
consist of an allocation of the resources, 
or equivalently the set of goods of each 
agent and a price system. 

A state in general will change over time, 
e.g., by exchange and price adjustments. 
Thus a “process” as used in the main 
result, means a passage in time of a state. 
Or equivalently, a process is a path (over 
time) in the space of states of an economy. 

This process, to qualify as an exchange 
process, must satisfy economically justi- 
fiable conditions for exchange which are 
embodied in the following axiom. The 
exchange axiom for the process asserts 
that: (a) the total resources of the eco- 
nomy are constant (there is no produc- 
tion); (b) exchange takes place at current 
prices; (c) an exchange increases satis- 
faction of the participating agents; and 
(d) some exchange will take place pro- 
vided that it is possible consistent with 
(a), (b), and (c). 

For the process to qualify as a price 
adjustment process (as in the quoted 
main result), we demand that it satisfy 
a price adjustment axiom defined in terms 
of a short run version of demand. A usual 
excess demand approach requires long- 
run optimization for the agents while our 
spirit is closer to that of behavioral strate- 
gies. At given prices and goods possessed 
one defines the infinitesimal demand of 
an agent to be the direction his preferences 
take him when restricted to his budget set. 

The price adjustment axiom asserts 
that prices adjust in the direction of 
some weighting of the infinitesimal de- 
mands of all the agents. 

A Walrasian price equilibrium depends 
on the traders’ endowments. Thus if one 
allows a real passage of time, say an 
actual exchange to take place, and several 
such, this initial endowment becomes for- 
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gotten. Thus if one allows a “nontaton- 
ment” kind of time passage, one must 
replace a Walrasian price equilibrium by 
a different notion of price equilibrium. 

As stated in our main result above, a 
price equilibrium is a feasible allocation 
and price system where, for each agent, 
satisfaction is maximized on his budget 
set defined relative to his wealth at equi- 
librium. Equivalently, a price equilibrium 
is an optimal allocation together with a 
supporting price system, as studied in 
the correspondence of the fundamental 
theorem of welfare economics. 

A detailed mechanism of price setting 
and transactions is not developed, but it 
seems likely that the model is consistent 
with doing this explication. 

Next we discuss some problems and 
results on the classical Walrasian model 
from the point of view of dynamics and 
algorithms. We prefer an alternate, well- 
known interpretation of the Walras model 
to that given in Debreu’s Theory of Value. 

Suppose that the goods are perishable, 
with labor a main example. One might 
envision a situation where each day an 
agent starts his economic activity with a 
fixed endowment of labor, or fish which 
won’t keep. The next day he will have a 
new endowment of the same, but none 
left from the day before. 

The consumption variables are the 
amounts of commodities consumed each 
day, of an agent. Thus both the endow- 
ment and consumption bundles in com- 
modity space will be interpreted as the 
rates of endowment (fixed over time) 
and consumption respectively. A com- 
pletely satisfactory dynamics (which isn’t 
available) for this problem would con- 
struct and analyze paths over time in the 
space of states, that is commodity vectors 
for each agent and price systems (or sets 
of price systems). These paths should 
obey economically justifiable axioms of 
exchange and price adjustment, and 


~ 
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probably should lead, at least under some 
economic conditions to a Walrasian equi- 
librium, starting from an endowment 
allocation and any price system. At the 
most satisfactory level, these paths should 
be given interpretations in terms of indi- 
vidual agent’s actions in price offerings 
and ‘purchases. In my view, a behavioral 
strategy for agents would be more 
desirable than decisions based on long 
run optimization. 

Martin Shubik and I have worked on 


the problem in this setting without any 


definite success. On the other hand, it 
seems as if we might eventually obtain 
such a model with convergence provided 
a condition such as gross substitutes is 
satisfied. I should emphasize that I am 
not talking about any “tatonment” in this 
kind of dynamic, but rather an actual 
process, where agents are adjusting their 
goals, consumptions, prices over time to 
arrive at balanced budgets where the 
value of the rate of consumption equals 
the value of the rate of the fixed endow- 
ment for each agent. 

I would like to turn now to some work 
carried out in my article “A Convergent 
Process of Price Adjustment and Global 
Newton Methods,” which has more suc- 
cess on the mathematical side of the 
above problem. 

One way of looking at this work is to 
first alter the Scarf Algorithm from find- 
ing fixed points to solving a system of 
equations, especially the system, supply 
equals demand in many variables. We 
define an ordinary differential equation, 
called a “global Newton,” which is a ver- 
sion of (the altered) Scarf’s Algorithm. 
Under rather general hypotheses (com- 
parable to those needed in the execution 
of Scarf’s Algorithm), solutions of the 
global Newton converge to the set of 
solutions of the original system (e.g., 
supply equals demand). Combining this 
fact with methods of numerical analysis, 


TOPOLOGY AND GLOBAL ANALYSIS 293 


one obtains a different but analogous algo- 
rithm to that of Scarf. Morris Hirsch and 
I have implemented this effectively on a 
computer and are developing the algorithm 
from a numerical analysis point of view. 
It applies to systems of n nonlinear equa- 
tions in # variables, without hypotheses 
on the system of nonzero Jacobian, con- 
vexity, or monotonicity. 

Let 2(p) be the excess demand as a func- 
tion of prices p= (p: . . . pı) so that p* is 
an equilibrium if 2(p*) =0. Then the global 
Newton takes the form 


dp 
1 D: m a 
(1) 2(p) i r2(p), 
sign à = sign Determinant Dz(p) 


Here Dz(p) is the matrix of first partial 
derivatives of z. If one takes A= 1 and uses 
Euler’s method of discrete approximation 
to (1) then one obtains Newton’s method 
for solving 2(p)=0. Using equation (1), 
one can obtain a proof of the existence of 
economic equilibrium without using fixed 
point theorems or algebraic topology. 

Consider the problem of representing a 
process of price adjustments by (1). Recall 
that the classical “‘tatonment” process has 
an embodiment in the equation 


dp _ 
(2) Qo 


Arrow, Leonid Hurwicz and Herbert 
Block have shown that solutions of (2) 
converge. to economic equilibrium under 
hypotheses on z such as gross substitutes. 
These hypotheses are substantial and are 
strong enough to imply the existence of a 
unique equilibrium. On the other hand 
Scarf subsequently showed that under 
classical properties on preference rela- 
tions, almost all solutions of (2) could 
oscillate for all time. 

Now (1) can be considered as a modi- 
fication of (2), which involves more subtle 
intermarket relations and which will con- 
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verge when (2) doesn’t. In particular (1) 
will converge in the Scarf example. 

Generally speaking, (1) converges 
starting from almost any initial price 
system on the boundary of the price 
simplex. One could also formulate the 
equation in quantity space and look for 
an interpretation of the process in terms 
of budget balancing actions on the part 
of the agents. The interested reader 
could pursue these topics further in the 
papers cited. 
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NEW DEVELOPMENTS IN LABOR MARKET 
DYNAMICS 


Labor Force Participation and 
Earnings in a Demographic 


Model of the Labor. Market 


By Ricuarp S. Torkka AND CHARLES C. Hoit* 


A structural model of the labor market 
should improve our understanding of and 
ability to predict unemployment and wage 
change. With such a model of the labor 
market and the inflation process we 
should be better able to prescribe policies 
for. aggregate demand and for structural 
improvements that are designed to reduce 
inflation and unemployment. 

Because labor market dynamics are 


fast, the duration of unemployment being 


only a few months, a structural model to 
reflect turnover and search behavior must 
have a very short period—a quarter would 
be too long. However, since real wages 
change sluggishly, the usual allocation 
variables will not be fully effective in 
regulating the turnover and search be- 
havior of workers and employers. Hence, 
we expect that the short-term dynamics 
‘of the labor market will be regulated pri- 
marily by the availability in the market 
of jobs and workers. The composition of 
unemployment shows wide disparities 
for different demographic groups which 
suggests the desirability of separately 
estimating their search and turnover 
behaviors. 


I. The RASST Model and Its Extensions 


A group at The Urban Institute has 
estimated, tested and applied a structural 


* The Urban Institute. 
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model of the labor market, Race Age Sex 
Search Turnover (RASST), that distin- 
guishes for each of sixteen age-race-sex 
groups six monthly flows between employ- 
ment, unemployment and out-of-the-labor 
force." This model is driven by exo- 
genous jobs and the population sizes of 
the groups. Its transition probabilities 
are governed by the cyclical availability 
measured by the vacancy to unemploy- 
ment ratio, seasonal dummies, and time 
trends. 

This model has been used in 1974 to 
predict the composition of unemployment, 
employment, and labor participation for 
the recession year 1975, and more recently 
for 1976 based on administration fore- 
casts of aggregate demand conditions. 
RASST also has been used to define the 
concept of “jobless rate” obtained by 
subtracting current employment from full 
employment labor force, which is based 
on current demographic composition and 
behavior. (See Smith and Vanski, 1975.) 

Although the RASST model has per- 
formed well, it requires important exten- 
sions in order to be of maximum relevance 
for the analytic and policy uses discussed 
above. The extensions which we discuss 
here fall into the following two areas: 

*For reference see Ralph E. Smith et al. (1974), 
Smith (1974), and Smith and J. E. Vanski (1975). 


Somewhat parallel work has been done in Canada. 
See Frank T. Denton eż al, (1975a) and (1975b). 


296 AMERICAN ECONOMIC ASSOCIATION 


(1) The transition probabilities that de- 
termine the search-turnover flows 
and in turn the stock of unemployed 
workers are, of course, not allocated 
by availability alone. Real wages and 
family earnings also affect worker 
decisions particularly to enter and 
leave the labor force, and very likely 
to quit low paid jobs. These effects 
should, if possible, be added to the 
model. 

(2) To generate these wages and earn- 
ings for the demographic groups and 
to contribute to the explanation of 
wages in the inflation process, addi- 
tional relations are needed. The ex- 
planatory variables should include 
price level changes (or better yet ex- 
pectations), demographic and ag- 
gregate unemployment, discouraged 
worker (possibly by use of the job- 
less rate), relative wage levels, and 
proxies for family income (earned 
and unearned). Introducing earning 
as well as wage rates would require 
the model to generate an hours 
worked variable per month to com- 
plement employment, which already 
is generated. 


Ij. A Dynamic Theory of Labor 
Force Participation 


A dynamic behavioral theory of labor 
force participation should begin with an 
analysis of household behavior. Decisions 
by family members determine labor force 
withdrawal and labor force entry. Aggre- 
gation of these discrete events at a point 
in time produces flows of persons chang- 
ing labor force participation status. 

A household may be thought to consist 
of a group of persons who make joint de- 
cisions to divide their time between market 
work. job search, and leisure or home- 
work. Since our empirical analysis uses 
the monthly Current Population Survey 
(CPS) data on labor force status, it is con- 
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venient at the outset to make our theoreti- 
cal constructs consistent with the CPS 
data. A person who spends any time at 
paid work will be considered to be “em- 
ployed” (E). A person who spends no 
time at paid work but devotes some time 
to job search will be considered to be 
“unemployed” (U). Finally, a person who 
spends no time at paid work or search 
will be considered “not in the labor force” 
(N). Using these three labor force cate- 
gories we characterize the labor market as 
a three-state Markov probability process. 

The labor force participation dimen- 
sions of this Markov process are sum- 
marized in three transition probabilities: 
labor force entrances, labor force with- 
drawals by the unemployed, and labor 
force withdrawals by the employed. In 
general the costs and benefits of making 
a labor market transition are conditional 
on the person’s current labor force status. 
For example, the cost of leaving the labor 
force is likely to be less for an unemployed 
worker than for an employed worker. This 
observation is borne out by empirical data 
from CPS which indicate that unemployed 
persons leave the labor force at a rate 
which is 7 times that for employed 
persons.” 

The theory which is appropriate for 
analyzing the choice made by persons and 
households in this Markov process frame- 
work is Markov decision theory. A per- 
son’s decision to change or not to change 
his labor force state is the outcome of a 
dynamic programming problem in which 
future utilities are dependent on the state 
occupied and decision variables.* 

The structure of relative utilities will 
depend on relative preferences for non- 
market activities and earnings opportuni- 
ties in the market sector. Preferences for 


*This figure varies dramatically by demographic 
group. See Smith (1974). 

*¥For a treatment of this decision problem in a 
dynamic programming framework, see Toikka (1975). 


“wo 
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nonmarket activities will depend on a 
person’s age, sex, family situation, etc. 
In our empirical analysis we stratify our 
sample by age, race, and sex to capture 
differences in preferences for nonmarket 


activity. Since opportunities for nonmarket 


activity are to some extent stochastic, be- 
ing influenced by such factors as births, 
deaths, illness, and family separations, 
the utility of nonmarket activity has a 
random component which may account for 
frequent changes in an individual’s labor 
force participation. 

The utility of nonmarket activity U (N) 


- will be specified as a stochastic function 


of seasonal dummies (D:,... ,D1:), and 
iamily income (Y). The family income 
variable is positively correlated with the 
utility of nonmarket activity if household 
production is a normal good. Thus, 


(1) UCN) = bo +b Y + 2 a:Di+e 


b > 0 


The earnings from market work (W) will 
be used as a measure of the utility of 
market activity. In the simplest kind of 
model, a person changes labor force par- 
ticipation status when the resulting change 
in utility net of transition costs is positive. 

The probability of a person leaving the 
labor force when employed should ‘vary 
inversely with earnings from market work 
and directly with the utility of nonmarket 
activity, so that: 


(=) (+) 
(2) P(EN) = qlW, UW) 
where (signs) denote the signs of the 
partial derivatives. Substituting (1) into 
(2) we get: 

(-) GH) 

(3) P(EN) =q|Di,..., Du, W, Y] 

Similar considerations apply with re- 
spect to the decisions to enter the labor 
force and to leave it when unemployed. 
In an expected utility maximization frame- 
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work, these decisions are made by com- 
paring the expected utility of job search 
with the expected utility of nonmarket 
activity. The probability of labor force: 
entry P(NL) varies directly with the (ex- 
pected) utility of job search U(S) and in- 
versely with the (expected) utility of non- 
market activity U (N). Thus, 


f (+) (=) 
(4) P(NL) = e[U(S), U(N)| 


Conversely, the probability of labor force 
withdrawal by the unemployed varies di- 
rectly with the utility of nonmarket activ- 
ity and inversely with the expected utility 
of search: 


(-) 
(5) P(UN) = a[U(S), U(N)| 


If we denote the probability of a job 
seeker getting an acceptable job in a 
month by p and denote the utility of un- 
employed search by C, the expected utility 
of search can be expressed by: 


© US) =#W+0 -pC 


Substituting (1) and (6) into (4) and 
(5) gives us the following expressions for 
the labor force entry and withdrawal 
probabilities: 


() PWI) = d pw + a? pyc, 


bo + bi Y D > aD. | 
(8) P(UN) = ow a He, 


(+) 
b+baY + aiD: | 


If the utility of unemployed search (C) 
is constant, then the following are equiva- 
lent formulations for (7) and (8): 


(+) (-)(-) 
(9) P(WL) = e(D,,..., Du, pW, p, Y) 


(= 4H) CH) 
(10) P(UN) = d(D,,..., Dù, pW, p, F) 
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TABLE {—LABOR Force PARTICIPATION TRANSITIONS: WHITE FEMALES BY AGE 
Inde- Quits to Leave Labor Force Dropouts 
pendent the Labor Force: P(EN) by the Unemployed: P(UN) Labor Force Entrances: P(NL) 
Variable 16-19 20-24 25-59 60+ 16-19 20-24 25-59 60+ 16-19 20-24 25-59 60+ 

Constant 0.48 0.17 0.14 0.16 —1.41 —1.46 —0.81 —1.94 0.53 0.19 0.06 0.03 
(7.6) (5.7) (8.4) (3.6) {—2.3) (—2.5) (—1.45}) (—1.70) (3.1) (1.2) (t.u} (1.4) 

Wi —0.10 —9.10 —0.13 —0.18 

(—1.3) (—2.8) (—6.8) (—3.4) 
PW -s —3.08 —2.24 —1.85 `—5.24 0.40 0.22 0.05 0.00 
(—4.3) (—3.5) (—2.4) (3.0) (4.2) (2.4) (1.5) (0.3) 
Yu —0.12 0.33 0.55 0.84 3.71 3.54 2.13 4,58 —0.89 —0.25 —0.04 —0.04 
(—0.30) (1.6) (5.1) (2.9) (3.0) (3.0) (1.8) (2.0) (—2.5) (—0.8) (—0.3) (0.8) 
È 8.40 6.18 5,39 14.6 —4.03 —0.56 —0.13 —0.01 
(4.3) (3.6) (2.6) (3.0) {(—4.1) (-2.4) (-1.6) (+0.3) 
RXCorrected) .92 .80 .87 .61 62 429 .50 .05 .95 .80 .89 „54 

Durbin- : 

Watson 2,07 1,87 2,45 1.40 1.59 1.63 1.91 1.52 2,20 1.89 2.13 1,94 





Empirical Results 


In Tables 1 and 2 we report some regres- 
sion results for white males and females in 
four age groups. We estimated linear func- 
tions corresponding to (3), (9), and 
(10). The transition probabilities P (EN), 
P(UN), P(NL) were estimated for each 
group by taking the CPS monthly gross 
flow of persons changing from one state 
to another and dividing it by the number 
of persons in this state of origin in the 
previous month.* The monthly real wage 
was estimated by the BLS average hourly 
earnings ‘of nonsupervisory personnel di- 
vided by the Consumer Price Index.’ As a 
proxy for monthly family income, we used 
the monthly real wage multiplied by the 
employment of white prime-age males and 


‘Since we do not have information on whether job 
separations are voluntary quits or involuntary layoffs 
or dismissals, the transition probability P(ZN) is not 
a pure estimate of quits to leave the labor force. How- 
ever, P(EN) is likely to be dominated by voluntary 
job separations, since persons who experience in- 
voluntary job separations are very likely to be counted 
as unemployed rather than out of the labor force for 
at least two reasons, First, the unemployment insur- 
ance system creates an incentive for persons losing jobs 
to classify themselves as in the labor force since 
benefits are conditioned on job search activity. Second, 
the CPS counts as unemployed anyone on layoff from 
a job if he is available for work regardless of the 
extent of his job search activity. 

* This is an aggregate wage rather than a demo- 
graphically specific wage. Unfortunately, there is no 
monthly series on wages by demographic characteristics. 


divided by white population. The series 
on population was linearly interpolated 
from annual census data. This family in- 
come proxy captures the effect of job loss 
by prime age males on family income. 
Eleven monthly dummy variables were 
included to remove seasonal variation.® 

The probability of job search success 
(p) was estimated from the disaggregated 
gross change data. In the entry function, 
p was estimated by the ratio of the num- 
ber of persons moving directly into em- 
ployment from outside the labor force 
to the total number entering the labor 
force in any month. In the withdrawal 
from unemployment function the estima- 
tor was the ratio of the number of persons 
moving into employment from unemploy- 
ment to the number of unemployed in the 
previous month.” 


° The seasonal dummies were constrained so that the 
constant term is the average of the effects over all 
twelve months rather than the effect in a particular 
month. 

7 Although the probability of job search success ($) - 
is conceptually the same in the entry and withdrawal 
functions, we decided to measure it differently to take 
advantage of the additional information available in 
the number of persons who are recent entrants into 
the labor force. Presumably, the entrance decision is 
affected more by the probability of job search success 
at initial entry than by the probability of success after 
having been unemployed for a while. In addition, new 
entrants may have different characteristics and face 
different opportunity costs. For example, new entrants 
are less likely to be collecting unemployment insurance. 
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TABLE 2—LABOR Force PARTICIPATION TRANSITIONS: WHITE MALES BY AGE 
Inde- Quits to Leave Labor Force Dropouts 
pendent the Labor Force: P(EN) hy the Unemployed: P(UN) Labor Force Entrances: P(NL) 
Variable 16-19 20-24 25-59 60+ 16-19 20-24 25-59 60+ 16-19 20-24 25-59 60+ 
Constant 0.44 0.12 ~—0.00 —0.00 0.28 —0.29 —0.29 —0.98 —0. 04 0.45 0.73 —0.01 
(6.7) (4.8) (—1.6) (—0.0) (0.4) (—0.6) (1.7) (~1.6) (—0.1) (1.2) (3.3) (—0.2) 
Wa —0.25 —0.07 —0.00 —0.13 
{—3.3) (—2.2) (—1.1) (—5.0) 
pws —0.86 -0.45 —0.15 2.67 0.06 0.30 0.20 —0.01 
{—1.1) (—1.0) (—0.5) (—2.7) {0.3) (1.5) {1.5} (—0.6) 
Yo 0.76 0.18 0.04 0.83 —0.10 0.88 1.01 2.51 0.41 —0.47 —1.23 0.07 
(1.7) (1.1) (2.2) (5.6) {—0.7) (0.9) (1.8) (2.1) (0.6) (~0.6) (—2.6) (0.7) 
$ 2.70 1.23 0.51 7.45 -0.11 —0.84 —0.52 0.05 
(1.3) (1.0) (0.6) (2.7) (0.2) (—1.5)  (—1.6) (0.8) 
RX Corrected) -94 .89 37 -64 53 .01 «32 .07 96 95 -38 .38 
Durbin- 
Watson 1.96 1.66 1.95 1.82 1.53 1.82 1.70 1.87 2.16 1.89 1:59 2.41 


The tables contain the following data: 
the regression coefficients (except for those 
on the monthly dummies) with t-statistics 
in parenthesis, the R? corrected for de- 
grees of freedom, and the Durbin-Watson 
statistic. : 

The model of labor force participation 
suggested above is strongly supported by 
the data. Of the coefficients on the eco- 
nomic variables, 58 of 64 have the pre- 
dicted sign. In general the wage and in- 
come coefficients are larger for women 
than for men. This was expected since 
women have better nonmarket opportuni- 
ties than men.® 


HI. The Wage Change Process 


We postulate that the rate of change of 
wages of a particular demographic group 
is determined by a group specific Phillips 
curve which gives a role to both wage 
change expectations and excess demand. 
Demographic stratification into, sixteen 
age-race-sex groups captures differences 
in skills, market opportunities, and the 


‘Because the model is linear and aggregate wages 
were used, some caution must be exercised in making 
inferences about the responsiveness of the transitions 
to demographic wages. Because the aggregate wage 
overstates female wages and understates male wages, 
one would expect the coefficient on the aggregate wage 
to overstate the effect of demographic wages for males 
and to understate it for females, 


process of wage change which are corre- 
lated with demographic characteristics. 
Since we are considering wage determin- 
ation within demographic groups, some 
attention must be given to the transmis- 
sion of demand and supply across labor 
market sectors. The rate of wages for a 
particular group will be affected not only 
by excess demand in the group’s labor 
market but by conditions in other labor 
markets as well. For example, if demand 
for white male labor is high, white male 
wages rise until it becomes profitable for 
employers to substitute other types of 
labor. This substitution process suggests 
that the rate of wage change in a particu- 
lar sector is dependent on excess labor 
demand in all of the sectors. The magni- 
tude of the response of wages in one sec- 
tor to market conditions in other sectors 
depends on both the extent of substitu- 
tion possibilities between types of labor 
and the relative attractiveness of the jobs 
in the other sectors. On the demand side, 
the lack of substitution possibilities among 
types of labor creates frictions which in- 
tensify inflationary wage pressures. On 
the supply side, labor tends to remain in 
the sectors with the most attractive jobs, 
thus creating frictions which limit the 
mobility of labor into the sectors with 
poor jobs. This also intensifies inflationary 
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pressures. These considerations suggest 
that the cross-sector effects on wage 
change are greatest when labor is easily 
substitutable on the demand side and 
when jobs are comparable in desirability 
on the supply side. 

The role of wage change expectations in 
the Phillips curve is based on the notion 
that employers set wages over a contract 
period. In setting wages, firms are influ- 
enced by both the expected change in the 
market wage over the contract period and 
market excess demand. In a multisector 
framework the rate of change in wages will 
depend on excess demands in each sector 
and the expected change in the market 
wage. If we denote the excess demand for 
labor in sector k in the year t by Xn, and 
the expected rate of wage change by wit, 
then the rate of wage change in that sector 
(wrt) is determined by a relation such as: 


(11) Wit = D fus(X i) + anwie 


where f.;(Xjt) is the function relating ex- 
cess demand in sector 7 to the rate of wage 
change in sector k. 

If wage expectations are adaptive ac- 
cording to: 


(12) Wat = AWkt—1 + (1 =x d)wee—1 


then it follows that 
AWEt-1 


(13) Wr, = t—G—ND 


where D is a delay operator such that 
Dwr = Wit_n. Substituting (13) into (11) 
gives us: 


(14) we = DX fess) PISIN 


AkNWkt—ı 


which expands to: 


(15) we = D fei Xin) 
— (1-A) Do Ses(Xi-1) 
+ (1—A+ ar)wat-i 
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If instead of adaptive expectations we 
assume the expected rate of wage change is 
proportional to the wage change in the 
previous period 


(16) We = AWet—1 
we get the simpler model: 


(17) wee = DS fal Xa) + AWe 
j 


Data and Empirical Results 


Our data analysis using models such as 
(15) and (17) is still in the exploratory 
stage. We have constructed an annual time 
series of earnings by age, race, and sex 
using both the March Current Population 
Survey and the Michigan Income Dy- 
namics panel.The Michigan data were used 
only to derive the distribution of earnings 
across age groups within race-sex groups. 
These distributions were then imposed on 
the CPS earnings data for race-sex groups. 
Preliminary estimates using these data 
are not encouraging and are not reported 
here.’ 


IV. In Conclusion 


The dynamic labor force participation 
relations discussed in this paper are sup- 
ported by data on short-term participa- 
tion flows from the Current Population 
Survey. Our research on the impact of 
labor markets on relative wage rates is 
still in an exploratory stage and has yet to 
reveal any significant labor market effects. 
While we are unwilling to accept the con- 
clusion that labor market conditions do 
not affect demographic wage rates, more 
research will be needed to determine the 
magnitude of these effects for different 
population groups. 

The effect of wages and earnings on 
other transition probabilities needs to be 


°The results are reported in Toikka, William J. 
Scanlon, and Holt. 


VOL, 66 NO. 2 


explored, especially the quit relation. 
Since some structural policies affect worker 
and job availability and others, relative 
wages and prices, it is encouraging to see 
a structural model emerging that contains 
both allocators as a means of influencing 
workers and employers. 

Research in the area of labor market 
dynamics is relevant for understanding 
the critical inflation-unemployment prob- 
lem and policies for dealing with it. Allo- 
cation of more resources to basic research 
in labor markets and inflation will be 
necessary if we are to deal intelligently 
with the policy problems before us. 
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On the Stability of the Racial 
Unemployment Differential 


By ROBERT J. FLANAGAN* 


During the post-World War II period, 
the simple ratio of black-white unemploy- 
ment rates has shown remarkable stability 
at about 2:1, despite wide fluctuations in 
the rate of excess demand in labor mark- 
ets. As a matter of arithmetic, this im- 
plies that recorded black unemployment 
changes twice as much as white unem- 
ployment in response to a given change in 
aggregate demand. In most discussions, 
the differential cyclical behavior of black 
and white unemployment is presumed to 
be associated with different exposure to 
layoffs and variously attributed to the 
tendency of blacks to have less seniority, 
to receive less specific training, and to be 
disproportionately employed in cyclically 
sensitive industries and occupations. Each 
of these is plausible, although evidence is 
generally offered only on the third. 

While these “facts” may rationalize the 
observation that the black unemployment 
rate exceeds and is more cyclically sensi- 
tive than the white rate, they do not ra- 
tionalize the stability of the relation until 
it is explained why the racial differences 
in job assignment, seniority, and specific 
training remain stable over time. A com- 
mon response is that they reflect a stable 
intensity of discrimination over the period. 
But this merely restates the question, for 
there has been a substantial increase in 
the amount of private and public anti- 
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discrimination activity since the early 
1960’s, and this should have had some im- 
pact on patterns of occupational assign- 
ment, seniority, and specific training of 
blacks. 

The theme of this paper is that the sta- 
bility of the aggregate racial unemploy- 
ment ratio obscures important recent 
changes in the relative unemployment ex- 
posure of blacks in demographic sub- 
groups defined by schooling, marital 
status, age, and labor force experience. 
Moreover, the key changes are most, 
clearly revealed by separating unemploy- 
ment experience over the life cycle (i.e., 
changes in unemployment associated with 
the aging or increased experience of a 
labor force cohort) from vintage effects 
(changes in the unemployment exposure 
of successive labor force cohorts) and by 
deemphasizing explanations based on ra- 
cial differences in layoffs. The analysis of 
vintage and life-cycle changes in black 
relative unemployment also permits pre- 
liminary tests between competing explana- 
tions of racial unemployment differentials 
and changes in those differentials. In par- 
ticular, it offers a solution to the puzzle 
of why the narrowing of racial earnings 
differentials in the late sixties was not ac- 
companied by as dramatic and sustained a 
narrowing in unemployment differentials. 


I. Life Cycle and Vintage Hypotheses 


A. Search Behavior 
Even in a color-blind labor market, un- 
employment would vary over the life cycle, 
for job search investments are rationally 
concéntrated in early years of labor force 
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experience. Moreover, the relative unem- 
ployment exposure of younger workers is 
further increased if the appropriate wage 
distribution is not known in advance and 
if there are systematic tendencies toward 
over-optimistic wage expectations among 
youth. Early periods of unemployment 
then serve to bring wage expectations into 
line with wage offers. 

A racial unemployment differential can 
emerge if blacks expect to receive offers 
from the same wage distribution as whites 
but in fact face a lower distribution of 
wage offers. With labor force experience, 
the wage expectations of both races should 
become more accurate and their unem- 
ployment rates should decline. Moreover, 
as blacks learn that the distribution of 
wage offers differs by race, and their wage 
expectations adjust accordingly, search- 
motivated unemployment exposure of 
blacks and whites should become more 
similar. This important life-cycle implica- 
tion of a converging race differential dis- 
tinguishes the unemployment predictions 
associated with search behavior from 
some other explanations. In general, how- 
ever, the convergence will stop short of 
equality of the black and white unemploy- 
ment rates to the extent that a nét racial 
wage differential persists, for this will tend 
to raise the quit rate and the time-intensity 
of search by blacks. 


B. Labor Quality 


Measures of both the inputs (resources) 
and outputs (completion and achievement 
score levels) of the schooling system indi- 
cate that (1) the quality of each year of 
schooling is lower for blacks than whites 
and (2) the racial difference in school 
quality has been narrowing over time 
(Finis Welch 1973). In principle the 
school quality differentials could have 
both direct and indirect influences on ra- 
cial unemployment differences. 

To the extent that lower school quality 
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affects job performance, workers ‘who re- 
ceive lower quality schooling may be sys- 
tematically assigned to jobs which are rel- 
atively sensitive to seasonal and cyclical 
fluctuations and, in general, might accrue 
less seniority and protection from layoff. 
However, racial unemployment differen- 
tials which result from the direct effects 
of school quality differentials should be 
relatively stable over the life cycle after 
completion of schooling. . 
On the other hand, if relatively low 
school quality limits (or is believed to 
limit) an individual’s ability to benefit 
from specific training, racial school qual- 
ity differentials may have further indirect 
effects on unemployment. In particular, 
if specific training is a positive function of 
school quality, and if specific training ac- 
cumulates with the aging (labor force ex- 
perience) of a cohort, then racial differ- 
ences in quits, layoffs, and associated un- 
employment exposure should widen over 
the life cycle as whites received relatively 
large specific training investments. Both 
the potential direct and indirect effects of 
racial school quality differences imply a 
life-cycle pattern of racial unemployment 
differentials that differs sharply from the 
narrowing life-cycle differentials implied 
by the search behavior explanation and 
which can be examined in the data below. 
In contrast to the search behavior story, 

the labor quality explanation yields clear 
implications concerning vintage effects. If 
the relative quality of black schooling has 
been increasing over time, as evidence 
seems to indicate, the racial unemploy- 
ment differential attributable to quality 
differences should be smaller in each suc- 
cessive cohort for a given length of labor 
force experience. 


C. Declining Wage Discrimination 


Equal opportunity policies of the past 
decade have had two major elements, both 
of which should influence the pattern of 
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unemployment among blacks and whites. 
One objective, associated with affirmative 
action programs, has been to increase the 
relative employment and utilization of 
labor force minorities and in the case of 
blacks has apparently stimulated demand 
most for new cohorts of college graduates 
(see below). The other objective has been 
to achieve something approximating equal 
pay for equal work and has had a more 
complex impact. 

Theories of discrimination based on 
aversion toward blacks or methods of 
screening workers of uncertain quality 
predict that institutional constraints on 
racial wage discrimination will tend to 
widen racial unemployment differentials. 
In the case of employer aversion, racial 
wage differentials compensate for preju- 
dice; in the case of statistical discrimin- 
ation, they compensate risk-averse (but 
unprejudiced) employers for risk when the 
testing process is less reliable for blacks 
than whites. With full wage compensation, 
theories predict no racial differences in 
the probabilities of layoff or hire. How- 
ever, employers will adjust to equal pay 
for equal work laws and other constraints 
on wage discrimination by practicing dis- 
crimination in employment. 

Nevertheless, these propositions can 
provide an erroneous guide to the inter- 
pretation of aggregate unemployment dif- 
ferentials for two reasons. First, accept- 
ing a lower wage does not empirically re- 
duce the probability that a black will be 
laid off. Second, the racial wage difference 
tends to increase the relative quit rate and 
the time intensity of search among blacks. 


" (For evidence, see Flanagan, 1975.) There- 


fore, the net effect of a reduction in racial 
wage discrimination should be to reduce 
racial unemployment differentials among 
experienced workers as black quits and 
the time intensity of black search fall. 

The effect on experienced workers is 
stressed, because a fall in wage discrim- 
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ination will raise the value of market rela- 
tive to nonmarket activity for blacks and 
tend to increase the flow of black labor 
force entrants which will normally in- 
crease unemployment during the transi- 
tion. The general relationship between 
changes in racial wage and unemployment 
differentials will depend on the relative 
magnitude of the offsetting unemployment 
adjustments among experienced and in- 
experienced workers. In large measure 
this will simply reflect the proportion of 
a particular age or experience cohort which 
is not in the labor force. Clearly the size 
of the potential entrant flow is largest in 
the youngest cohorts where the percent 
out of the labor force is relatively large. On 
the other hand, it is unlikely that unem- 
ployment associated with induced labor 
force entry would be sufficiently large to 
overwhelm the falling unemployment dif- 
ferential for experienced workers among 
prime-age males. 

The vintage effects of falling wage dis- 
crimination are now clear. Each succes- 
sive cohort of experienced workers should 
have a smaller racial unemployment dif- 
ferential. The vintage effect may be diffi- 
cult to observe in the youngest cohorts 
because of the difficulty of isolating ex- 
perienced and inexperienced workers in 
the data (except by age). Indeed, it is pos- 
sible that racial differences may widen in 
groups dominated by inexperienced work- 
ers. An empirical analysis of these effects 
follows. 


IJ. Empirical Analysis 
A. Life-Cycle Developments 


Table 1 is constructed to reveal changes 
in the relative unemployment of black . 
males associated with aging ten years 
(1960-1970), after schooling, marital 
status and age cohort are held constant. 
For convenience, most of the discussion 
is focused on men who are married with 
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TABLE 1—Wirain-Conorrt CHANGES IN MALE 
BLACK-WHITE UNEMPLOYMENT RATE Ratio, 
Att SCHOOLING Groups, 1960-70 








Married, 





Age in 1970 Wife Present Other 
25-4- — 43 —.19 
25-29 17 06 
30-34 — .05 —.27 
35-44 —.54 — .33 
45-54 —.74 —.38 
55-64 — 56 —.26 





Source: U.S. Bureau of the Census, 1963, 1973. 


wife present. For the decade of the 1960’s, 
the data show a substantial, across-the- 
board decline in the relative unemploy- 
ment of blacks twenty-five years of age 
and over in 1970 (16+ in 1960). More- 
over, the falling relative unemployment 
exposure of experienced blacks is observed 
in virtually all age cohorts, with the larg- 
est declines associated with the aging of 
the older cohorts, in which the unemploy- 
ment ratio was greatest in 1960. 

These data do not support the notion 
that racial differences in school quality 
and specific training were the dominant 
influence on life-cycle racial unemploy- 
ment patterns for the period 1960-70. It 
is equally doubtful that search motiva- 
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tions are the sole explanation for the life- 
cycle decline in the relative unemploy- 
ment of blacks. If search motivations were 
the dominant influence on racial unem- 
ployment patterns, one would expect that 
the life-cycle declines would be smaller 
in the older cohorts. Since the search ex- 
planation rests on the assumption that 
blacks initially fail to distinguish between 
the full market wage distribution (for a 
given skill) and the distribution of wage 
offers to blacks, racial unemployment dif- 
ferentials should converge most rapidly 
as blacks learn that the distributions dif- 
fer. But this is a process which should be 
completed within a few years of labor 
force experience. At best, this pattern is 
observed only weakly in the data. 
Schooling. In 1960, the racial unem- 
ployment ratio varied substantially by age 
cohort and schooling level. In general, the 
relative unemployment exposure of blacks 
was greatest at the highest schooling 
levels, where the black labor force share 
was disproportionately low. During the 
1960’s racial schooling differences con- 
tinued to narrow, increasing the relative 
supply of blacks in higher schooling cate- 
gories. In the absence of shifts in the rela- 


— tive demand for blacks or a fall in. the 


TABLE 2—Lire-CycLE CHANGES IN RELATIVE BLACK 
UNEMPLOYMENT BY YEARS OF SCHOOLING, 1960-70 
(Men married with wife present) 
































Schooling 
All 8 9-11 12 13-15 16 
Age in 1970 

25+ — .43 — 54 — .58 — .52 — 84 —1.78 
25-29 17 — .63 — .06 — 32 ~1.56 ~ 
30-34 — .05 03 — .34 ~ .37 .06 —3.74 
35-44 —.54 — .43 —.61 — 43 —1.38 —1.28 
45-54 ~.74 — 68 —.78 17 —1.49 —1.80 
55-64 — .56 —.65 —.49 —.66 — .50 —2.26 





Source: see Table 1. 
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black relative wage, the increased relative 
schooling would have raised the relative 
unemployment of blacks as the black 
labor force grew most rapidly in school- 
ing levels which had the highest unem- 
ployment exposure in 1960. 

But in reviewing the data across school- 
ing categories (see Table 2), it is clear 
that (1) declines in black relative unem- 
ployment are virtually across the board 
and (2) the largest declines over the 
decade are in the post-high school groups 
which recorded the highest relative un- 
employment in 1960. These declines there- 
fore offset any opposite tendencies attri- 
buted to the shifting labor force composi- 
tion of blacks toward higher schooling 
levels. By 1970 the unemployment rates 
of blacks and whites were near equality for 
those with eight years and for those with 
sixteen years of schooling. 

Since the relative wage of highly- 
schooled blacks increased over the decade 
(see Richard Freeman, J. P. Smith and 
Welch), the data are consistent with the 
view that the employer response to chang- 
ing demand and growing antidiscrimin- 
ation activity has been to hire the most 
educated and the most recently graduated 
blacks first. For the cohorts over 25 years 
of age in 1960 (35 and over in 1970), an 
increase in the relative supply of school- 
ing was generally not feasible. Given the 
inelastic supply of higher schooling in 
these age cohorts, increases in employer 
demand achieved substantial reductions 
in relative unemployment (and increased 
relative earnings). In younger cohorts, 
schooling was not necessarily complete in 
1960, and individuals could therefore ad- 
just their school-leaving plans in response 
to shifts in demand. The supply of labor 
with a given level of schooling should be 
more elastic in these cohorts, implying a 
somewhat smaller decline in relative un- 
employment (increase in relative annual 
earnings) if increases in demand .were 
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TABLE 3—CHANGE IN RACIAL UNEMPLOYMENT 
Rate Ratio, 1960-70 








Married, 

Age Wife Present Other 
16+ — 38 —~ 05 
16-24 0 18 
16-19 18 28 
20-24 — .03 .10 
25+ —.45 —,22 


Source: see Table 1. 


spread evenly over all cohorts. In fact, 
the largest decline in relative unemploy- 
ment was for men aged 20-24 in 1960 who 
had completed 16 years of schooling by 
1970. This suggests that increases in rela- 
tive demand for black workers were great- 
est for recent college graduates. 


B. Vintage Effects 


The pattern of vintage effects is sum- 
marized in Table 3. The prevalence of 
negative signs indicates that in general 
the more recent black cohorts at each age 
have lower relative exposure to unem- 
ployment than a decade earlier. However, 
this generalization is somewhat qualified 
along the dimensions of labor force experi- 
ence and marital status. The greatest 
narrowing of unemployment differentials 
occurred for more experienced cohorts 
(25 years and older) who had largely 
completed their schooling by 1960. More- 
over, strong vintage reductions in racial 
unemployment differentials also occurred 
within schooling groups. (The vintage re- 
ductions in relative unemployment were 
largest for workers who were married with 
wife present. Because unemployment rates 
are generally lower in the “wife present” 
marital status category, however, the most 
extensive narrowing in racial unemploy- 
ment differences occurred in the “other” 
category in which the racial differences 
were greatest at the beginning of the 
period.) 

However, the vintage effects among in- 
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experienced workers are in the opposite 
direction. Over the decade, the racial un- 
employment differential increased in the 
16-19 year group and was focused on the 
“other marital status” group, which com- 
prises the majority of the labor force at 
this age. 

This particular pattern of vintage ef- 
fects is not fully consistent with the labor 
quality view, which does not explain why 
racial unemployment differences have de- 
clined for new vintages of experienced 
workers but increased among new vintages 
of teenage workers. As noted above, how- 
ever, the pattern of vintage effects can be 
explained by a fall in wage discrimination 
and generally improving market oppor- 
tunities for blacks. In age groups where 
the potential size of the induced flow is 
large (that is, groups with relatively low 
labor force participation rates), the ten- 
dency of racial unemployment differences 
to fall among experienced workers in re- 
sponse to greater equality of opportunity 
may be offset by rising unemployment 
among new labor force entrants. The cru- 
cial link in this behavioral explanation of 
the vintage effects is a rise among teen- 
age blacks of unemployment associated 
with labor force entry. 

This issue was pursued using quarterly 
BLS data on unemployment by reason, 
which have been available in reliable form 
only since 1968. For the period 1968-73, 


there was a trend increase in black (but 


not white) unemployment after adjust- 
ment for cyclical and seasonal influences. 
It was possible to decompose the black 
trend into the effects of trends in unem- 
ployment associated with layoffs, quits, 
labor force entry and reentry among 
adults and teenagers as well as changes 
in the demographic composition of the 
black labor force. The decomposition of 
the 1968-73 trends in the unemployment 
rates by source indicates that the main 
contributory factors were statistically sig- 
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nificant secular increases in the new en- 
trant rate among black teenagers of both 
sexes. (Unreported regression results are 
available from author.) 

At the root of the “puzzle” of the sta- 
bility of the aggregate racial unemploy- 
ment ratio during a period in which other 
indicators of racial differences in economic 
status narrowed considerably is a ‘failure to 
distinguish between the impact of anti- 
discrimination programs on experienced 
and inexperienced workers. Among groups 
with a high labor force participation rate, 
the dominant influence should be a nar- 
rowing of unemployment associated with 
quits and layoffs, and in fact the Census 
data show that race differentials have nar- 
rowed substantially among experienced 
workers. However, one effect of antidis- 
crimination programs can be to raise 
expectations of the level of market rela- 
tive to nonmarket rewards. This will tend 
to raise the rate of gross labor force entry 
among groups in which many individuals 
previously opted for nonmarket activity. 
Youth is the most obvious example, and 
we observe that (1) the relative unem- 
ployment of black males with little work 
experience has increased while the rela- 
tive unemployment of experienced black 
workers had declined, and (2) virtually 
all of the recent trend increase in the un- 
employment of teenage black males is 
associated with labor force entry. Alterna- 
tive explanations, most notably the influ- 
ence of minimum wage legislation, fail to 
account for why the trend increase ap- 
pears to be restricted to black youth dur- 
ing a period in which racial quality dif- 
ferentials have narrowed substantially. 
Moreover, over the 1968—73 period, the 
ratio of the basic minimum wage to pri- 
vate nonfarm average hourly earnings 
(adjusted for coverage) declined, so that 
the influence of minimum wage legislation 
on general teenage unemployment should 
have dissipated. 
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Occupational Mobility and the 
Distribution of Occupational 
Success Among Young Men 


By Rospert E. HALL AND RICHARD A. KASTEN* 


Interpretation of the distribution of 
occupational success depends crucially on 
an understanding of the process of mo- 
bility. If the holders of low-paying jobs 
this year are just as likely as anyone else 
to hold good jobs next year, then the lower 
tail of the earnings distribution is not a 
matter of great social concern. Further, 
if the distribution of success is primarily 
determined by a random process, the pros- 
pects for a significant reduction in the 
inequality of earnings are unfavorable. 
On the other hand, high mobility in the 
short run may conceal systematic stratifi- 
cation of the labor force—it may be that 
the same individuals spend most of their 
time in the worst jobs. If so, luck and ran- 
dom events may play a small role in the 
distribution of well being, inequality may 
be a major issue, and the elimination of 
stratification may hold out the promise of 
an important reduction in inequality. 

Simple tabulation of distributions of 
success and of mobility among categories 
of success cannot answer the basic ques- 
tion of the role of stratification. In this 
paper, we develop a model and statistical 
method for studying mobility and relating 
it to characteristics upon which stratifica- 
tion may be based. Our study rests on an- 
nual interviews conducted from 1966 
through 1969 with about 3,000 white 
males born between 1942 and 1952.1 We 

* Dept. of Economics, Massachusetts Institute of 
Technology and the Dept. of Health, Education and 
Welfare, respectively. 

‘In this paper we concentrate on whites. In an 


earlier paper (see list of references}, we studied black- 
white differences in the same framework. 
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find that mobility is closely related to 
personal characteristics, especially intelli- 
gence and education. Men with high /Qs 
and extensive education are more likely to 
move to high-paying jobs and are more 
likely to remain in them. Nevertheless, 
random events dominate the distribution 
of occupational success in the short run. 
Our results strongly support the finding of 
Christopher Jencks and his collaborators 
that redistribution of the determinants of 
earnings would do almost nothing to re- 
duce the observed inequality of annual 
earnings. 


I. The Model 


Our concern is with the distribution of 
occupational success, not just with its ex- 
pectation, so we are obligated to formulate 
a model that is explicitly probabilistic. 
Our first step is to make occupational suc- 
cess a discrete measure taking on only five 
alternative values (construction of the 
measure is described in the next section). 
The distribution of success is the fraction 
of the labor force in each of the five cate- 
gories. The process of occupational mo- 
bility is portrayed within the model in a 
set of three probability distributions. The 
first is the simple binary probability that 
a worker will change jobs in a given 
month; this probability depends on 
his age, intelligence, and education. The 
second is the five-way distribution of the 
category of the new job for job-changers, 
which depends on personal characteristics 
and on the category of the previous job. 
The third probability applies to workers 
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who have remained on the same job for 
at least 12 months and gives the distribu- 
tion among job categories as the result of 
promotion or demotion within the same 
firm. Again, this distribution depends on 
personal characteristics and on the previ- 
ous occupational category. The model also 
treats education as an endogenous vari- 
able. Each year, there is a probability that 
an individual will return to school in 
September. This probability depends on 
personal characteristics, especially TỌ, 
and is much higher for those individuals 
who were in school the previous year. 
For those who leave school and enter the 
labor market, there is a probability distri- 
bution for the occupational category of 
the first job. The five major probabilities 
of the model will be called the “change 
job,” “new job,” “promotion,” “return to 
school,” and “first job” equations. 

The model is sufficiently general to en- 
compass the two extreme views that mo- 
bility is a purely random process, on the 
one hand, and that stratification is abso- 
lute, on the other hand. Pure randomness 
would reveal itself as identical probability 
distributions for all individuals, indepen- 
dent of intelligence, family background, 
or other immutable characteristics. Abso- 
lute stratification would show up as prob- 
ability distributions that made unambigu- 
ous predictions of different careers for 
differently endowed individuals, making 
the observed distribution of mobility en- 
tirely the result of the distribution of en- 
dowments. Between the two extremes, the 
more sensitive are the probabilities to the 
personal characteristics, the more evidence 
there is of stratification.’ 


* Econometrically, the dependence of the probability 
on personal characteristics and other determinants is 
indexed within our model by the parameters of a 
logit function: 

eztBi 
Pils) = yo 
> ex? 


jæi 
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IL Data 


Our data are taken from the National 
Longitudinal Survey of Work Experience 
(the Parnes data) for young men. From 
the annual surveys, we reconstructed a 
monthly chronology of activities of the 
members of the sample.* We created the 
five occupational categories by the follow- 
ing procedure. First we imputed earnings 
to each 3-digit occupation as the average 
annual earnings of individuals holding 
those occupations for 50 or more weeks 
in 1959, We then defined five categories, 
chosen so that our sample was roughly 
evenly distributed among them. These are 


category 5: more than $5900 
category 4: $5100 to $5900 
category 3: $4600 to $5100 
category 2: $3700 to $4600 
category 1: $3700 or less. 


After detailed study, we found this ap- 
proach to occupational classification su- 
perior to its two main competitors: the 
Duncan-Blau socioeconomic score (SES), 


Pi (xt) is the probability of the ith alternative, as 
follows: 
change job: 
i=1 no change 
i=2 change 
return to school: 
i=1 return 
i=2 enter labor market 
new job, promotion, first job: 
i=1,...,5 for 5 occupational categories; 
xı is a vector of immutable personal characteristics 
(family background and JQ), human capital (educa- 
tion and experience measured by time on the job) 
and market effects (captured by a set of dummy 
variables for years). Each alternative has a vector of 
parameters, 8', which determine the influence of the 
variables, x, on the probability that i will occur. 
We normalize the fs by setting the vector 8’ to zero, 
so each of the other 8's controls the probability of 
the other alternatives relative to the probability of 
the first. In presenting the results, we focus on the 
$: values implied by our estimates of the £s rather 
than on the £s themselves. Estimation of the Bs was 
carried out by conventional techniques of maximum 
likelihood. 
*An appendix describing the data in more detail 
is available from the first author. 
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which attempts to take account of the 
nonmonetary rewards to occupations, and 
the actual earnings reported in the survey. 
The SES has a pronounced bias against 
blue-collar jobs which is particularly in- 
appropriate for our sample. Actual earn- 
ings are reported for most but not all of 
the jobs held by members of the sample. 


However, among young workers, an im“ 


portant component of the return to labor 
in some jobs is the accumulation of train- 
ing on the job (see Jacob Mincer). We 
concluded that the earnings of workers of 
all ages holding a given occupation is a 
better measure of the economic value of 
the occupation than is the reported wage 
of a young worker. 


IIL Properties of the Individual 
Components of the Model 


A. Education 


The typical young man remains in 
school until the end of the school year and 
then takes a job at the beginning of the 
summer. At the end of the summer he 
faces the central decision whether to re- 
main at work full time or to return to 
school. The probability of returning to 
school is the determinant within our model 
of the amount of education received by 
each individual and is a function of JQ, 
family background, age, and grade last 
completed, as well as other variables of 
lesser importance. The combined influ- 
ence of age and last grade make the model 
predict the appropriate distribution of 
total grades completed, especially the 
large fraction that completes exactly 12 
grades. For the questions addressed by 
this paper, the important variables here 
are JỌ and family background (measured 
by the father’s SES). Both have the ex- 
pected effect—more favorably endowed 
individuals tend to continue longer in 
school. JỌ is the stronger of the two in- 
fluences. Individuals who are 10 points 
above the average IQ of 100 have a 64 
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percent probability of going on to col- 
lege after high school, against 53 percent 
if JỌ is 100. By contrast, individuals 
whose fathers have SESs 32 points above 
the average of 36 have only a 59 percent 
probability of college, against the same 
53 percent if SES is 36. The two variables 
have comparable effects at other stages in 
the educational process. Since education 
and the time of entrance into the labor 
market have profound effects on occupa- 
tional success, the impact of these two 
variables on the decision to continue in 
school is a major stratifying influence. 


B. First Job 


The occupation of the first job has a 
central role in our analysis. Some young 
men remain in their first job throughout 
the span of our study, and for those who 
do change occupations, the earlier occupa- 
tion has a strong influence on the new 
occupation. The first job marks the transi- 
tion between the accumulation of general 
human capital at school and the accumu- 
lation of occupation-specific human capi- 
tal on the job. The latter process is one 
of the major explanations of the persistent 
effect of the early occupation on the sub- 
sequent career. 

It is impossible to separate the effects 
of age and education on the first job, since 
at the time most men are six years older 
than the grade they complete. The com- 
bined influence of the two is dramatic and 
shows clearly that the process that as- 
signs men to first jobs is far from random. 
High-school dropouts who enter the labor 
market at age 16 typically find poor jobs— 
44 percent in the lowest category and an- 
other 24 percent in the second category. 
Only 13 percent find first jobs in the top 
two categories. At the other extreme, col- 
lege graduates entering at age 22 go over- 
whelmingly into the top of the occupa- 
tional structure—58 percent into category 
5 and another 19 percent into category 4. 
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Only 18 percent of them fall into the two 
lowest categories. High school graduates 
are between the two extremes, distributed 
by category as follows: 1. 33° percent, 
2. 24 percent, 3. 17 percent, 4. 18 percent, 
and 5. 8 percent. 

Apart from their indirect effects through 
education, intelligence and family back- 
ground make roughly equal direct contri- 
butions to the level of the first occupation. 
For high school graduates, an individual 
with an JQ of 115 has a 30 percent prob- 
ability of taking a job in category 1 and 
a 10 percent probability in category 5, 
against 33 percent and 8 percent respec- 
tively for those with the average JO of 
100. Individuals whose fathers have an 
SES of 68 had only a 26 percent probabil- 
ity in category 1 and 9 percent in cate- 
gory 5, against 33 percent and 8 percent 
` for those whose fathers have the average 
SES of 36. Not surprisingly, having a 
well-placed father seems to help most in 
keeping the son out of the worst jobs. 


C. Promotion 


In the Parnes data, occupation is re- 
ported annually for young men who do not 
change employers. About one-quarter of 
the workers change occupations, and of 
these, two-thirds are promotions (move- 
ments into higher occupational categories) 
and the rest demotions. For high school 
graduates with average endowments (JQ 


TABLE 1—Matrix OF OCCUPATION CATEGORIES FOR 
Hicu SCHOOL GRADUATES WITH AVERAGE ENDOW- 
MENTS WHO DO NOT CHANGE EMPLOYERS 

















Category Category this Year 

Last 

Year 1 2 3 4 5 
1 50 .18 16 08 07 
2 02 65 09 15 09 
3 01 .07 73 11 08 
4 00 .08 .07 76 08 
5 02 .06 07 12 73 
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of 100 and father’s SES of 36), the model 
implies the matrix among occupational 
categories shown in Table 1. Particu- 


- larly noteworthy is the high probabil- 


ity of promotion out of the two lowest 
categories. Workers who are able to re- 
main with the same employer move rapidly 
out of the worst jobs. The lower tail of the 
distribution of workers among occupa- 
tional categories does not represent work- 
ers who are permanently trapped in poor 
jobs within the same firm. The mobility 
process for young workers has a pro- 
nounced upward bias; almost all the upper 
right-hand elements of the transition ma- 
trix are larger than the corresponding 
lower left-hand elements. : 

Endowments and education have small 
but important influences on advancement 
within the firm. High-school graduates 
previously in category 3 have a 19 per- 
cent probability of promotion to categories 
4 or 5, while the same probability for 
workers with two more years of education 
is 20 percent. A 15-point increment in 
IQ raises the probability for the high 
school graduate from 19 percent to 23 
percent. Father’s SES has no systematic 
effect on promotion or demotion. The ef- 
fects of education and JQ cumulate year = 
after year in the process as long as the 
worker remains with the same firm, so their 
long-run effects are much larger than is ~ 
suggested by the small shifts in the transi- 
tion matrix they induce. 


D. Job Changes 


About 6 percent of the working mem- 
bers of our sample lose or leave their jobs 
each month (the data do not permit us to 
distinguish the two sources of changes). 
Virtually all of them find new jobs within 
a month or two, often with an intervening 
spell of unemployment. The rate of turn- 
over is an important determinant of the 
dispersion of occupational success, as 


Xj. 
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TABLE 2—MATRIX OF OCCUPATION CATEGORIES FOR 
HIGH SCHOOL GRADUATES WITH AVERAGE 
Enpowments WHO CHANGE JoBs 




















Category Category of New Job 
of Old 
Job 1 2 3 | 4 | 5 
1 .19 26 21 21 13 
2 07 46 14 22 11 
3 .06 18 -47 18 11 
4 .05 17 -16 52 09 
5 .06 20 14 18 43 








large upward and downward occupational 
movements are much more likely to occur 
when workers move between employers. 
Endowments and education seem to have 
almost no direct effect on the turnover 
rate. Turnover is highest among young 
workers,’ falling from 9 percent per month 
at age 16 to 4 percent per month at age 
24, Workers are much more likely to leave 
or lose jobs in the lowest category (8 per- 
cent per month) than in the highest cate- 
gory (5 percent per month); the percent 
falls smoothly between the two. 


E. New Jobs 


Most job changers improve their occu- 
pational category, or at least remain in 
the same category. The transition matrix 
for changers is shown in Table 2. Again, 
it is noteworthy. that few workers 
remain in the worst jobs-—those in the 
lowest category have both the highest 
probability of changing jobs and the high- 
est probability of moving upward as a re- 
sult of the change. The general bias of 
mobility through job changes is upward, 
but not as strongly as in the case of move- 
ments within the firm. Movements through 
the labor market are clearly riskier than 
movements within the firm. 

Endowments and education have sub- 
stantially more effect on the distribution 
of job changers among occupational cate- 
gories than in the promotion equation. A 
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high-school graduate has a probability of 
20 percent of advancing from a category 
3 job to categories 4 or 5, but this prob- 
ability rises to 36 percent for an other- 
wise identical worker with 14 years of 
education. Fifteen extra points of JO 
raises the same probability from 29 per- 
cent to 33 percent, and 32 extra points of 
father’s SES raises it from 29 percent to 
31 percent. Since job changes frequently 
involve dissipation. of occupation- and 
firm-specific human capital, it is not sur- 
prising that the general determinants of 
success matter more in this equation and 
the category of the previous job matters 
less, relative to the promotion equation. 


IV. Properties of the Complete Model 


When the probabilities described in the 
previous section are permitted to interact 
with oné another, they imply a distribu- 
tion of individuals across occupational 
categories at any given time. Within a 
group that is homogeneous with respect to 


TABLE 3—DisTRIBUTION AMONG JOB CATEGORIES 
By IQ, FATHER’S SES AND EDUCATION 








Job Category 





























1 2 3 4 5 
IQ (full effects) 
90 .11 | .14 | .22 | .26 | .28 
100 10 | .13 | .17 | .25 | .35 
110 .10 Al 13 25 42 
TQ (holding grades 
at 12) : i 
100 -li | .14 | .18 | .27 | .29 
110 .10 .14 -15 .28 .33 
Father’s SES (full 
effects} : 
16 .13 | .13 | .18 | .27 | .30 
36 10 | .13 | .17 | .25 | .35 
60 .08 | .12 | .18 | .22 | 4i 
Grades completed 
10 .11 | .15 | .24 | .30 | .20 
12 .11 .14 .18 .27 .29 
14 AO | .12 | .14 | .21 | 43 
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-the fundamental determinants of success 
(JQ and family background), those who 
are in the lowest category are the victims 
of an unfavorable random event. Some 
have just passed through the labor market 
and have taken a poor job; if they remain 
with their new employers, they are likely 
to move to better jobs fairly soon. Others 
may have left school unexpectedly early, 
in which case the model predicts that they 
are more likely to remain in the lower 
categories throughout their careers. The 
distributions of workers among categories 
induced by the complete model are shown 
in Table 3. The first three rows, labeled 
“IQ (full effects), shows the distribution 
among occupations of a group of 24 year 
old men whose fathers all had the average 
SES, 36. All three distributions have a 
great deal of dispersion. Both the short- 
run randomness embodied in the mobility 
equations of the model and the long- 
run randomness in the educational process 
contribute to this dispersion. Bright in- 
dividuals are almost as likely to be found 
in the worst jobs as a result of bad luck 
as are those with below average intelli- 
gence. On the other hand, a higher JQ 
substantially improves a worker’s chances 
of landing a top job. Underlying the ran- 
domness in the assignment of workers to 
occupations is an important tendency 
favoring the more intelligent. 

The next two rows of Table 3 show 
that most of the systematic effect of IQ 
operates through the educational process. 
When the probability distribution is com- 
puted conditional on exactly 12 vears of 
school, the upward shift in the distribu- 
tion for brighter individuals is much 
weaker. The next part of the table shows 
the full effects of family background, 
measured by the father’s SES. The sons of 
well-placed fathers are at a substantial 
advantage in the labor market, though 
they are subject to the same random pro- 
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TABLE.4—EsTIMATED EFFECTS OF REDISTRIBUTING 
INDIVIDUAL CHARACTERISTICS ON THE 
DISTRIBUTION AMONG Jor CATEGORIES 











Job Categories 





Characteristics distrib- ; 

uted as in sample .12 | .13 | .18 | .22 | .35 
ITQ held constant at 100 | .11 | .14 | .16 | .26 | .33 
Father's SES held con- 





stant at 36 .10 | .13 | .18 | .22 | .37 
Grades completed held 
constant at 12 .11 | .14 | .20 | .24 | .31 














All three held constant | .11 | .14 | .18 | .27 | .29 





cesses as everyone else. They are both 
less likely to be at the bottom of the oc- 
cupational structure (this is the influence 
of the first job equation) and more likely 
to be at the top, when compared to other- 
wise identical men with less successful 
fathers. Finally, the last three rows of 
Table 3 show the major role of education 
in stratification at the upper occupational 
levels. Within the group of workers with 
average JQ and father’s SES, those who 
obtain more education are much more 
likely to be in the best jobs. However, 
well-educated men face almost the same 
probability of holding the worst kind of 
job as do high school dropouts. 

Table 3 shows that the determinants of 
occupational success matter a great deal. 
Men with high /Qs, with successful 
fathers, and with college educations are 
very clearly separated from those with 
less favorable backgrounds by their much 
higher probability of holding top jobs. 
The hypothesis that the underlying de- 
terminants of success are unimportant 
compared to the random influences is re- 
futed by these results. Nonetheless, it is 
true that redistribution of the determi- 
nants of success would do almost nothing 
to reduce the unequal distribution of suc- 
cess. This controversial proposition, which 
has been advocated by Christopher Jencks 
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and his associates, is illustrated in Table 
4.* In the first line, we show the distribu- 
tion of the members of the sample pre- 
dicted by the model, using the actual dates 
of birth, JỌs, and fathers’ SESs (this 
distribution matches the actual distribu- 
tion of the sample quite closely). In the 
second line, we show the hypothetical dis- 
tribution within the sample if all its mem- 
bers had the average JQ. The next two 
rows repeat the exercise for father’s SES 
and years of education separately, and 
the last line considers the result of mak- 
ing the sample homogeneous with respect 
to all characteristics except age. In all 
cases the results are striking. The model 
predicts that 25 percent of the sample will 
hold jobs in the two lowest categories. 
The only redistributional experiment that 
reduces this figure at all is the one that 
makes fathers’ SES uniform. The only 


‘Our model describes the labor market only from 
the’ point of view of the worker, and does not deal 
with changes in wages caused by changes in supply. 
Our results.on the impact of redistribution of endow- 
ments are strictly applicable only if the job categories 
are close substitutes on the demand side. Any lack of 
substitutability among the categories would make the 
impact of redistribution even smaller. Our results give 
an upper bound to the potential effect of redistribution. 
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noticeable impact of redistribution is to 

shift workers from the fifth to the fourth 

categories. 
Our findings can be summarized in two 
simple propositions: 

(1) Intelligence, family. background, and 
education matter a great deal. The 
occupational success of the entire 
labor force could be improved ma- 
terially by increasing its endowments 
of any or all of the three. 

(2) Redistribution of endowments would 
have almost no effect on the distri- 
bution of success. The favorable ef- 
fects for the fraction of the labor 
force with below-average endow- 
ments would be largely offset by the 
unfavorable effects on those above 
the average. f 
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TREND AND ANALYSIS OF BLACK ECONOMIC 
DEVELOPMENT 


The Entrepreneurship Decision and 
Black Economic Development 


By Wri11aM D. BRADFORD AND ALFRED E. OSBORNE, JR.* 


In the last few years there have been 
tremendous efforts by various government 
agencies to promote minority entrepre- 
neurship. These programs, the most nota- 
ble of which was President Nixon’s “Oper- 
ation Mainstream,” were intended to aid 
the process of black economic develop- 
ment through increased minority business 
formation. Most programs, however, ap- 
peared to simply encourage employed 
blacks to discontinue their salaried or 
wage occupation and attempt to become 
independent businessmen. 

The extent to which black entrepre- 
neurs can be mobilized to economically 
develop the community is not clear. If by 
economic development one primarily re- 
fers to sustained increases in per capita 
income of a given community and accepts 
that as the relevant definition,’ it is im- 
portant to understand how a policy which 
encourages primarily salaried individuals 
to become entrepreneurs might affect the 
relative standard of living in minority 
communities. This paper explores some 
basic propositions implied by such 
decisions. 


I. The Entrepreneurship Decision 
The entrepreneurship decision can be 
considered a specific case of the many oc- 


* The authors are Assistant Professor oi Finance, 
Stanford University and Assistant Professor of Busi- 
ness Economics, University of California, Los Angeles, 


respectively. Helpful comments from colleagues 
Thomas Copeland and David Mayers are 
acknowledged. 


*See for example Gerald M. Meier. 
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cupational choices available to an indivi- 
dual. Self-employment, however, has not 
received the attention given wage and sal- 
aried employment. The intensive analysis 
recently given the relationship between 
income, education, and occupational choice 
has virtually neglected those decisions 
which might result in a supply of entre- 
preneurs.” 

While there are a few studies available 
which report on returns to the entrepre- 
neurial sector, most are old, inconclusive, 
and often based on poor data.’ Lauritis R. 
Christensen, however, reports that entre- 
preneurial labor and capital earn a rate 
of return approximately equal to that 
earned by corporate factors. These results 
are contrary to previous studies which 
report that entrepreneurial returns are 
smaller. While much more work needs to 
be done in estimating returns, the recent 
work does suggest that self-employment 
is a competitive alternative to business 
employment even though as a percent of 
national income entrepreneurial activities 
are on the decline. 

Osborne (1975) has characterized the 
entrepreneurship decision as involving the 
choice between two income streams. In 
that paper a rational individual was as- 
sumed either (1) to accept (continue in) 
a wage position earning a certain amount 
of dollars per year or (2) to go into busi- 
ness with the: anticipation of realizing 

"One example is W. Lee Hansen. 


* Previous studies include Stanley Lebergott and D. 
Gale Johnson among others. 
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some share of the economic profits. It was 
formally shown that if T is the projected 
length of business involvement and F: the 
yearly wage to be foregone, then the de- 
cision point comparison of total returns 
from business activity consisting of peri- 
odic withdrawals and other payments 
(R+) plus terminal value (Vr) to employ- 
ment can be expressed as* 


T Y, 
1 PrE Ae 
so 2 a+r a E 
x:Ver 
(1+ pr)? 


where x is his share of the terminal equity 
value of the firm (0 < x < 1), r: is the 
rate at which wage or labor income is dis- 
counted and p: is the rate at which income 


from business activities is discounted in . 


period t. For convenience, we will assume 
throughout our analysis that x = 1. This 
amount of wage income (in present value 
terms) would be willingly exchanged for 
entrepreneural income if the latter income 
stream is greater. A potential entrepre- 
neur, black or white, is therefore assumed 
to base his decision on Vr, Fe, Rt, p,” 
and T. Further, any such entrepreneur is 
indifferent if only the weak equality condi- 
tion in equation (1) holds. 

Let us consider two representative en- 
trepreneurs, one black (B) and one white 
(W). Define the left-hand side of equa- 
tion (1) as Êw and Ws; the two terms on 
the right-hand side as Rw + Mw and Re + 


_ Ys such that 


(2) VYe<Ret+Vn and Vy < Êw +Vw 


*The value of human capital in period T, which 
will be positive under either alternative, is not herein 
analyzed. First, if T is large, then the value of human 
capital will be small. Secondly, since the theory has 
not yet resolved the issue of the relative value of 
employment and entrepreneurship human capital (see 
Christensen, pp. 584-85), a simplifying assumption is 
that employment and entrepreneurship human capital 
in period T are equal, and thus cancel each other out. 
In addition, external effects and nonpecuniary reasons 
for making this choice are not directly considered. 
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We can also extend the model to con- 
sider investment capital inputs (equity) 
by entrepreneurs which represent a por- 
tion of their accumulated wealth or sav- 
ings. If Ws and Ww represent the initial 
capital input of a black and white entre- 
preneur respectively, expression (2) 
becomes 


(3) Vs + We < Rp + Ve and 
Yow + Ww < Êw + Vp. 


As before, equilibrium conditions in the 
employment and entrepreneurial markets 
exist only when the equalities in (3) 
hold. 


II. Entrepreneurs and Comparative 
Economic Welfare 


Government programs to improve the 
standard of living for minority communi- 
ties are typically judged on their impact 
on a variety of policy targets. The major 
target used in evaluating comparative 
welfare is the black/white income ratio 
(BWIR) defined as 


(4) BWIR = Ys/Yw 


where F» and Fy are population mean in- 
comes for the two groups.® Studies have 
shown that the BWTR is less than one and 
about .60.6 

Concern on the part of policy makers 
with increasing the BWIR has led to a 
variety of programs including programs 
to promote minority entrepreneurship. 
Accepting the BWIR as the relevant 
measure of comparative economic wel- 
fare, we will now consider the entrepre- 
neurial decision and changes in the BWIR. 
For ease in exposition we make the fol- 
lowing definitions and assumptions. 


* See James Gwartney, p. 872. This measure assumes 
that for any relevant geographical region in which 
there are N and M black and white individuals the 
ratio of means (or median income in the’ case of 
skewness) is, given that the standard deviation is 
identical for both income distributions, an adequate 
representation of relative economic well-being. 

€ Gwartney, pp. 873-74. 
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DEFINITIONS: financing institutions, such as banks, Small 
Business Investment Companies, require a 

10 6 = We/Ww minimum amount of equity capital to sup- 

2 8; = Wi/(R: + Vo, i= B, W port a given size business. Earlier black 

3 d= Y” 7 met capitalism programs lowered required equity 

i , values which resulted in adverse effects on 
4 bua = Ruf Vu, i= B, W the financing institutions as well as high 
5 


as = (1+ 7r)/(1 + pò 
ASSUMPTIONS: 


1. Consider a black and white worker of 
equal training and abilities. Because of 
labor market discrimination, 8<1 and 
> 0 for all t. 

2. (a) Capital market restrictions are 
such that shifts from employment to en- 
trepreneurship are allowed only if the 
prospective entrepreneur qualifies with 
some minimum value of 6(0<é<1), and 
(b) workers shift from employment to en- 
trepreneurship at the maximum business 
values attainable, subject to capital mar- 
ket restrictions on 6. 

3. 6 and a, are constant for all t and 
their values will be expressed as 6 and a 
respectively. 

4. Homogeneous expectations and com- 
plete capital markets prevail. 

Proposition 1. Consider a black worker 
and white worker of equal business train- 
ing and ability. Because of discrimination 
in the labor market, the black worker can 
shift into entrepreneurship only at a smal- 
ler business value than that which is avail- 
able to his white counterpart. 

Proof. Define f as the minimum. value of 
6 required in the capital markets. Then 
Re+04=Ww/f and R$+V$=W3/f are 
the business values of each worker after 
shifting into entrepreneurship. Since Ww > 
Wz, then R+ 0% > R$+ 0%, which com- 
pletes the proof. The significance of propo- 
sition 1 is that even in the absence of 
ethnic discrimination in the capital mar- 
kets a black cannot attain, on average, 
business value parity with a white of the 
same ability. An important reason is that 


default and business failures among minor- 
ity entrepreneurs.” . 

Proposition 2. As black workers shift into 
entrepreneurship, the BWIR will increase, 


decrease, or remain the same depending 


upon the expected value of the firm, how 
this value is distributed across time, the 
magnitude of investment equity, and the 
relative size of 7, and pt. , 
Proof. The relationship -between entre- 
preneurial income and employment income’ 
after a shift from employment to entre- 
preneurship can be expressed as 


(5) Ês + Îr = Veat+tWet 


for the black worker, where C is some non- 
negative present value. Dividing both 
sides by Vg and simplifying with defini- 
tions 4 and 5 yields 


T Ws — Ŷs + Ĉĉ 
(6) See ee 
t=0 Vp 


It follows that 





(7) = F 


If 6=1, the BWIR remains the same; if 
6>1, the BWIR increases, and if 9 <1, the 
BWTR falls, which completes the proof. 
The practical interpretation of proposi- 
tion 2 is that the BWIR may decrease as 
blacks move from labor to entrepreneurial 
activities, even when there is a large in- 


*See Bradford and Timothy Bates for an exami- 
nation of this issue. A discussion of the magnitude of 
individual welfare losses from a Minority Enterprise 
Small Business Investment Company portfolio is 
found in Osborne. 
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crease in the present value of income (ô 
when this shift is made. Three relation- 
ships are evident in the proof of proposi- 
tion 2. When a shift is made by a black 
worker into the entrepreneurial position: 
(1) the higher the discount rate on entre- 
preneurial activity relative to the employ- 
ment discount rate, the higher the positive 
change in the BWIR, (2) the larger the 
value of initial entrepreneurial wealth the 
higher the change in the BWIR, and (3) 
the higher the terminal value of the firm 
the lower the change in the BWIR, ceteris 
paribus. This final relationship is important 
in that a direct goal of governmental mi- 
nority business programs is to encourage 
black business firms of higher present 
value (Vz). As more emphasis is placed on 
viable businesses, withdrawals (Rs) de- 
crease, more funds are reinvested in the 
firm, and the BWIR falls. 

Other relationships can be derived from 
the basic propositions. For example, if we 
assume “reverse discrimination” in some 
employment market (e.g., token blacks) 
such that Pst+Ws>PwtWy, then re- 
sults opposite to proposition 1 hold. Such 
blacks can attain larger business values 
than whites of equal abilities and training. 

Policy makers are no doubt concerned 
with the employment potential of business 
activity more than with the individual ef- 
fects from one worker turned entrepreneur 
demonstrated in this paper. That exten- 
sion to this model would recognize the pos- 
sible multiplier effects of encouraging 
black entrepreneurs to hire marginal or un- 
employed black factors. As others have 
shown, this is not likely to occur if de- 
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velopment is skill intensive.* Nevertheless, 
these are important issues which can also 
be developed beyond the basic framework 
briefly considered here. 


5See Bates and Osborne on this point. 
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Influences on Investment by Blacks 


in Higher Education 


By Water W. McManon* 


There has been a significant improve- 
ment in the job markets for college edu- 
cated blacks in the last 10 years, greater 
than the gains experienced by those who 
have not gone to college. National man- 
agerial job markets have opened up to 
blacks for the first time as evidenced by 
the major corporations recruiting blacks 
at the black colleges and by the increased 
number of governmental 'units and gradu- 
ate schools seeking black graduates. 

The additional years of college educa- 
tion are increasing black earnings but, 
even more important, are narrowing the 
earning gap between blacks and white. 
Median earnings of all blacks increased 
from 70 percent of median white earnings 
in 1967 to 81 percent of white earnings 
by 1974. The median earnings of black 
college graduates increased even farther 
to 94.7 percent of the earnings of white 
college graduates. (See T. F. Bradshaw 
1975, p. 28.) This advantage of college 
training continued through the recession 
since unemployment rates in 1975 were 
39-43 percent among those younger blacks 
with 8 years of education or some high 
school but only 3.3 percent among those 
blacks who finished college and had been 
in the labor force for two years. (See U.S. 
Bureau of Labor Statistics 1975, p. 5.) 

_ This paper will present for the first time 
ex ante rates of return based on the earn- 


* Professor of Economics, University of Illinois at 
Urbana-Champaign. The author wishes to acknowledge 
research assistance from the Spencer Foundation and 
the National Institute of Education, and assistance 
with the collection of microeconomic data from the 
American College Testing Program. 
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ings expected by individual black college 
students. Blacks and females are found to 
have unusually high expected rates of re- 
turn, offering one reason for the increase 
in enrollments by blacks and females from 
1970 through the 1975 recession. But 
since black and especially black male en- 
rollments still remain disproportionately 
low, the access by black males to the 
newly open national managerial job mark- 
ets remains limited by the influences that 
limit black enrollment in U.S. colleges. 
The second objective of this paper, there- 
fore, will be to attempt to isolate the other 
major influences on the total amount of 
investment in college planned by blacks, 
and especially by black: males. These in- 
fluences, when compared to the invest- 
ment: behavior of white students and their 
families, can be useful in equalizing college 
enrollment persistence, and thereby access 
to the new job market opportunities that 
now await college educated blacks. 


I. Influences on Investment 


The data consist of a nationwide 
sample of 7,019 prospective students and 
their families drawn in two waves in 1972 
and 1973 in such a way that approximately 
half could have finished bachelor degrees 
in June 1975 and half in June 1976.* Blacks 
were deliberately oversampled to permit 
separate analysis of their behavior. The 
sample has been reweighted to conform 
to the distribution of all students with 
respect to sex, type of institution, and the 


* Questionnaires and further details of the survey 
are published in McMahon, pp. 167-79 and p. 23. 
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proportion receiving financial aid, as given 
by a census of all students. 


A. Ex Ante Private Rates of Return 


The ex ante private rate of return was 
calculated for each student in the sample 
based on the earnings each student said 
he expected to receive at graduation and 
to earn 25 years later. Age-earnings curves 
of the shapes given by Hanoch then were 
fitted to the two points for each student 
before earnings at each age based on only 
a high school education were deducted. 
The resulting stream of net expected addi- 
tions to earnings was set equal to the fam- 
ily’s actual net tuition, foregone earnings, 
and other investment costs, and the in- 
ternal rate of return was calculated. 

It was found that blacks expect very 
high ex ante rates of return, ranging from 
20 to 40 percent, and that the ex ante 
rates of return expected by white females 
were the next highest (see Table 1). Con- 
sistent with the hypothesis that invest- 
ment decisions respond positively to high 
rates of return, enrollment by blacks grew 
the most rapidly nationwide in this period 
with black enrollments increasing from 7 
percent of all college students in 1970 to 
9 percent in 1974. (See U.S. Bureau of 
the Census 1975, No. 279, p. 10.) Rela- 
tively few black males were enrolled to 
begin with, and since black male enroll- 
ment has grown to only 8.6 percent of all 
college age males, with blacks constituting 


TABLE 1—Exprecrep RATES OF 
RETURN AND ENROLLMENT 





Ex-Anle Private Monetary 








Rate of Return Percent 

Those Enrolled Increase in 

in BA, BS 1975 1976 Enrollment, 

Programs | Graduates | Graduates | 1970-74 
Black male 37.6% 19.2% 66.8% 
Black female 31.7 40.5 45.7 
White male 21.5 11.0 7.4 
White female 24.2 32.6 26.7 
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12 percent of the college age population 
(U.S. Bureau of the Census, p. 15), 
black males remain significantly under- 
represented, 

The continuing underrepresentation of 
black males is also evidenced by the fact 
that only 26 percent of all black male high 
school seniors were planning to attend col- 
lege last fall, in contrast to the much 
higher 41 percent of all white male high 
school seniors that were planning to at- 
tend. (See U.S. Bureau of the Census 
1975, No. 284, p. 10.) So although high 
expected returns have induced increased 
enrollment of black males, their enroll- 
ment has started from modest, levels, and 
other factors limit the amount of invest- 
ment in education they plan to make. 
These in turn become the main remaining 
barriers to full access to national manag- 
erial job markets. 


B. Factors Limiting Black’s 
Investment Plans 


To isolate some of the other influences 
on the investment decisions made by black 
students and their families, a two equation 
model composed of an investment-demand 
(or marginal efficiency of’ investment) 
function and a supply-of-resources func- 
tion was estimated using this microeco- 
nomic survey data by three stage least 
squares simultaneous equation methods. 
The model was estimated separately for 
black females, black males, white females, 
white males, and for all families in the 
lower income quartile (see Table 2). 

The first result found is that although 
high expected rates of return (7) have 
encouraged black enrollments, the marg- 
inal efficiency of investment schedule does 
slope downward for black and for other 
population segments as expected, indicat- 
ing that longer and more costly planned 
degree programs yield lower rates of re- 
turn. (The coefficient of r is negative 
and significant in Equations (1), (3), 
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TABLE 2—INFLUENCES ON THE AMOUNT OF INVESTMENT PLANNED IN HIGHER EDUCATION 











Black Females (June 1976 B.A.s) 


Total family investment, black females: 
(1) Investment de- Ip=—14.7r —9.14y 





+.254 





—.165, +2.41 œc +19.45 











mand (MEI): a (—3.27) (—3.84) (2.41)  (—2.13) (.65) (3.51) 
(2) Supply-of- Ip= —.62r -+.12¥ 42.278 +.56L —.47W —.44N —.47Y, +11.49 
resources : (—.99) 3.08) (6.04) (10.71) (—9.66) (—7.19) (—3.55) 24.73 
Black Males (June 1976 B.A.s) 
Total family investment, black males: 
(3) Investment de- Jr= —3.06r —.18n +.12A +.63 Sp +7.61a- —18.3 
mand (MEI}:* a (—2.37) (—.05) (1.01) (4.48) (1.39) (—1.76) 
(4) Supply-of- Ip= —3.48r —.004Y 43.185 +.63L +.003W +.33N +.73 Yo +11.53 
resources: (—4.31) (—1.15) (5.69) (10.65) (.30) (3.29) (5.71) (18.92) 
White Males (June 1976 B.A.s) 
Total family investment, white males: Š n 
(5) Investment de- Ir=—36.r —6.2u +.29A4 +.16S, +8.37a¢ +4.62 | 
mand (MEI): a (—7.9) (~2.5) (2.61) (2.01) (2.05) (.85) 
(6) Supply-of- Ir= +.43r +.07Y +.9%905S +.79L —.75W +.72N +.265Y, +13.7 
resources: (1.21) (4.68) (4.55) (30.8) (—48.6) (16.7) (6.45) (65.1) 
Black Females (June 1976 B.A.s) : 
Parents contribution only, black females: 
(7)Demand . Ir= 67r +14.34n +.074 ~.04Sp—37.5ac +4.76 
(MEI): a (.27) (1.02) (1.32) (—.84) (—1.85) (1.56) 
(8) Supply-of- Ir= —.26r +.13Y +.178 —.18 L ~.08W —.23N —.42Y, +3.88 
resources: (—.79} (6.22) (.88) (—6.59) (—3.14) (—7.37) (6.20) (16.05) 
Lowest Income Quartile (All Races, June 1975 B.A.s) ` 
Total family investment, blacks and whites, moles and females: 
(9) Demand Ir= —.32r —.08% —6.36Race —3.43 Sex +.23A —.13S5, +28 
(MEI): a (—6.38) (—.03) (—3.08) (—2.32) (1.48) (—1.03) (5.72), 
(10) Supply-of- Ir= —.015r —.27Y +.61L —.34S' ~—5.68W —.07N +11 
resources: (—4.01) (—3.46) (10.93) (—2.84) (—22.27) (—1.02) (25.63) 





Note—investment demand (MEI) and supply-of-funds coefficients were estimated simultaneously for each popula-. 


tion segment by three stage least squares. Respondents could have finished BA’s in Tune 1975 or June 1976. Coeffi- 


cients significant at the .05 level are underlined, and #-statistics are in parentheses. 
or three stage least squares estimation, / is moved to the left in each supply equation. 
a,=A taste parameter reflecting the importance of college as an aid in making a choice of a career. Other vari- 


ables are defined in the text. 


(5), and (9), which is reflected in the 
negative slope of the investment-demand 
function in Figure 1.) 

Second, uncertainty about future earn- 
ings (u) which might be expected to cur- 
tail student investment plans does limit 
the amount of investment planned by 
white males (5) and black females (1), 
but less significantly by black males (3). 
But third, higher ability (A) as measured 
by the American College Testing Service 
(ACT) achievement test scores clearly is 


a significant determinant encouraging 
most whites and black females to make 
more ambitious plans as predicted by eco- 
nomic theory. Ability is a less significant 
factor for black males, perhaps because 
black families more commonly expect 
‘males to go to work after high school. For 
black males, the number of years of 
schooling of the parents (Sp) however is 
is a uniquely significant positive determi- 
nant (in 3) of whether black males plan to 
go further in college. 
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Ex ante k 
Rate of 
Return Supply of Funds 
and of Time jor 
Human Capital 

Formation 







Investment- 
Demand 


(MEI) 


Plarned Investment 


I = Tuition and fees, books, and foregone earnings 
through planned degrees. _ 


FIGURE 1. INVESTMENT DECISIONS 
Mape BY BLACK FAMILIES 


It is on the supply-of-resources side 
that most of the highly significant effects 
on the size of the investment planned by 
black families are to be found. The most 
significant positive effects are from schol- 
arships (S) and student loans (L) sup- 
porting larger student investment plans 
in (2), (4), and (6). The second largest 
positive effect is from family disposable 
income (Y), especially for females in (2) 
and (8). This significance of family in- 
come and related alternative sources of 
financial support is consistent with other 
studies using both microeconomic and 
time series data that also normally find 
income sources to be fundamental (e.g., 
McMahon 1974). A third significant fac- 
tor on the supply side is part-time work 
(W) which by reducing the amount of 
time blacks (and others) invest in study 
is associated with persistence but with 
lower total planned investment. 

Tn all the regressions tried, loans reduce 
the parental contribution in both black 
(8) and white families, but they increase 
the amount of investment planned by the 
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student so that the net effect on total 
family investment is positive. See (2) and 
(4). A larger number of siblings in the 
family (X) clearly curtails the parents’ 
contribution (8) which limits the resources 
available and significantly curtails the 
amount of parental support for both black 
and white females, as might be expected. 

In summary, the most significant influ- 
ences on college investment plans made by 
black males on the demand side are the 
newly held expectations of high rates of 
return (7) and tastes acquired from par- 
ents who have been to college (Sp). Im- 
provements in the quality of primary and 
secondary education for blacks may also 
do much to improve ability test scores 
(A). But access to the occupations where 
the rates of return are highest such as 
business management, medicine, phar- 
macy, engineering, and law requires years 
in college. And investment in college by 
black males especially continues to be re- 
stricted by their primary and secondary 
school backgrounds (A) and by more 
limited sources of funds from parents— 
Y in (4) and (10)—who themselves have 
not been to college. 

With the improvements in the last 
decade in the opportunities available to 
college educated blacks, these influences 
become very significant factors limiting 
access by black males to the national man- 
agerial job markets. 
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Some Alternatives for Reducing the 
Black-White Unemployment 
Rate Differential 


By Kart D. Grecory* 


Economic development involves pro- 
moting higher standards of living in part 
through generating saving for adding to 
the capital stock and productive potential 
of a community. Saving is a function of 
income. Most income is obtained from 
wages and salaries. It is therefore quite 
appropriate that this American Economic 
Association-National Economic Associa- 
tion session on “Trend and Analysis in 
Black Economic Development” include a 
paper on recent changes in the work status 
of blacks. Such a focus has been made 
more timely by the recent recession dur- 
ing which unemployment rates peaked at 
8.9 percent in 1975-II, and for blacks, at 
14.3 percent. Making matters worse, this 
was accompanied by a rate of inflation in 
the recession, the deepest of all since the 
Great Depression, which rose to double 
digit levels in 1974 and was over 7 percent 
in 1975. 

Measurement of the unequal work 
status among blacks and whites in the 
United States involves, among other fac- 


* Visiting Scholar, Congressional Budget Office 
(CBO), and Professor of Economics and Management, 
Oakland University. The author is indebted to col- 
leagues at CBO with whom he has been conducting 
studies on reducing differences in the status of blacks 
and whites in the United States. He alone is respon- 
sible for any errors. Charts depicting relationships dis- 
cussed in the text are available from the author. Two 
publications by CBO discuss the subject more exten- 
sively: “The Impact of Economic Recovery on 
Unemployed Nonwhite and White Americans: A Pre- 
liminary Assessment,” (mimeo) and Temporary Mea- 
sures to Stimulate Employment: An Evaluation of 
Alternatives, 1975. 


tors, differences in labor force participa- 
tion rates, unemployment rates, discour- 
aged worker rates, underemployment 
rates, working conditions, and levels of 
wages, fringe benefits and other com- 
pensation. This paper discusses primarily 
only one attribute of work status, unem- 
ployment, despite the incompleteness of 
this concept. (Other research in which I 
am currently engaged, along with asso- 
ciates in the Congressional Budget Office, 
will analyze the other attributes.) The 
paper summarizes the recent behavior of 
the black-white unemployment differential, 
reviews the likely impact on the differen- 
tial of two recovery paths, one for mod- 
erate recovery and another for rapid re- 
covery by 1978-IV, and briefly suggests 
some alternative selective programs for 
narrowing the black-white differential in a 
short time period. I shall try to share with 
you some of the tentative and preliminary 
conclusions on these matters produced by 
ongoing research at the Congressional 
Budget Office. 


I. Unemployment and the Black-White 
Differential, Recent Experience 


The extent to which the black unem- 
ployment rate exceeds that for whites 
(hereafter referred to as the gap) varies 
greatly over the business cycle. For the last 
20 years this gap has ranged from 2.9 per- 
centage points in 1969 to 6.8 percentage 
points in 1958. Not surprisingly, it is low- 
est at the end of an extended economic ex- 
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TABIE 1—UNEMPLOYMENT RATES py RACE, SEX 
AND AGE DURING THE CURRENT RECESSION 

















Jobless 
Unemployment Rate> Rate? 
(in percent) (in percent) 
Demographic — 
Group 1973-IV | 1975-01 | 1975-IH 
All 4.7 8.4 9.5 
Adult males 3.1 6.9 
White 2.8 6.4 NCé 
Nonwhite® 5.4 11.5 
Adult females 4.7 7.7 
White 4.2 7.0 NC 
Nonwhite® 8.1 11.8 
Teen-agers 14.3 19.8 
(16-19) NC 
White ' 12.8 18.0 
Nonwhite® 28.3 36.0 
All whites 4.3 7.7 8.7 
All nonwhites 8.6 13.8 16.4 





a Negro and other races of whom 89 percent are 
Negro. See Employment and Earnings: October 1975, 
U.S. Department of Labor, Bureau of Labor Statistics, 
p. 161. 

b Computed from seasonally adjusted Bureau of 
Labor Statistics News data, op. cii. 

e Defined for each demographic grouping as the un- 
employed plus discouraged workers divided by the labor 
force plus discouraged workers. 

4 Not computed. 


pansion, when the rate for adult white 
males tends to be explained completely 
by frictional unemployment, and highest 
at or near the trough of the business cycle. 
In the current cycle, the overall gap in 
unemployment rates has widened from 
4.3 percentage points in 1973-IV to 6.1 in 
1975-III. The gap of 6.1 in 1975-III 
would widen to 7.7 percentage points with 
the inclusion of discouraged workers, and 
would be even larger with further adjust- 
ments for including the underemployed. 
With the inclusion of the discouraged 
worker (Table 1) but not the under- 
employed, the jobless rates in 1975—III 
were 8.7 percent for whites, as compared 
to 16.4 percent for blacks. 

The pattern of the racial gap over the 
last two decades has also varied by sex 
and age. For adult males (aged 20 and 
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over), while unemployment rates for 
whites have varied between 6.6 and 1.8 
percent, those for blacks have ranged from 
13.9 to 3.6 percent. The resulting gap for 
adult males has fluctuated between 7.8 
and 1.6 percentage points. 

The greatest reduction in the gap for 
males resulted at the end of the sustained 
expansion throughout most of the 1960’s. 
Virtually all of these gains appear to have 
been wiped out in the early 1970’s, for the 
gap for males has returned to the levels 
of the mid—1950’s. Indeed, the recent 
decline in labor force participation rates 
for nonwhites suggests that the increased 
gap in the unemployment rate understates 
the extent to which the gains of the 1960’s 
have been erased, for many potential labor 
force members have given up seeking 
work, believing jobs to be unavailable. 
Black males are disproportionately repre- 
sented among these discouraged workers 
who are not counted as being unemployed 
and therefore are not reflected in the gap. 

For adult females, while the unemploy- 
ment rate for whites has varied from 8.0 
to 3.2 percent, that for blacks has ranged 
from 11.8 to 5.4 percent. The unemploy- 
ment gap had been lower for females than 
for males prior to the mid—1960’s but be- 
came larger than for males in the late 
1960’s as men gained more than women 
from the prolonged expansion in that 
period. By mid-1975, the gains in 
the reduced gap for females were also 
extinguished. 

For teenagers, the gap in unemploy- 
ment rates has been continuously worsen- 
ing over the two decades. While the white 
teenage unemployment rate has fluctuated 
between 18.3 and 9.1 percent, the black 
rate has varied between 39.8 and 13.5 
percent. The gap has grown from 4 per- 
centage points in the mid-1950’s, to 14 
in the mid—1960’s, to 20 in the mid-1970’s. 
The economic ebullience of the 1960’s 
merely tempered the persistent trend up- 
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ward in the black-white teenage unem- 
ployment gap. 


Il. The Pace of Recovery and 
the Unemployment Gap 


A central question then is what can be 
done to reduce unemployment rates gen- 
erally, as well as the gap between the rates 
for blacks and whites. It is therefore of 
interest to ascertain the contribution that 
might be made by a more rapid recovery 
than the modest ones often contemplated 
in current popular forecasts. 

Since the recent recession has been un- 
usually severe, a return from current rates 
of unemployment of above 8 percent to a 
low level by 1978-IV, say to 4.5 percent, 
would require very high average annual 
rates of growth in the real GNP approxi- 
mating 7.5 percent. This in turn would 
be consequent to highly expansionary 
fiscal and/or monetary policy or to a 
vigorous upswing in demands from the 
private sector, for example, a decline in 
the saving rate, or a boom in capital spend- 
ing or in net exports. There is no evidence 
of such strong sources of forthcoming pri- 
vate demand. A recovery averaging a real 
growth rate of 5.5 percent annually is 
more consistent with past experience over 
a three year period. Such a growth rate 
would leave the unemployment rate at 
between 6 and 7 percent by the end of 
1978. There are of course other possible 
growth paths for the economy. 

The trade-off with inflation from more 
rapid rates of recovery is difficult to pro- 
ject. Because of the persistence of infla- 
tion, it is quite probable that even the 
more moderate recovery would still be 
accompanied by annual increases in the 
consumer price index of about 6 percent 
by 1978. Accelerating the average annual 
growth rate from 5.5 percent to 7.5 per- 
cent until 1978 through stimulative fiscal 
policy with less than fully accommodating 
monetary policy could increase the rate 
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of inflation by another percentage point. 
It can be argued that as long as there is 
excess capacity and unemployment re- 
mains about 4.5 percent, added inflation- 
ary pressures will be moderate. On the 
other hand, as our report states, “the psy- 
chological consequences of adopting a 
new, highly expansionary fiscal strategy 
are uncertain, and one cannot rule out 
the possibility of a new round of price 
increases that could be set off by infla- 
tionary expectations.” The depth of the 
current recession and the concurrence of 
high unemployment together with infla- 
tion combine to increase the hazards of 
applying models based on past experience 
to the current recovery. 


TABLE 2—PROJECTED RANGE OF SELECTED UNEMPLOY- 
MENT RATES FOURTH Quarter, 1978 








Alternative Macroeconomic 











Policies 
Faster Moderate 
Recovery Recovery 
Strategy Strategy 
1978-IV 1978-IV 
Unemployment rate 
(in percent) 
Total 4.5 6.6 
Nonwhites* 8.0-8.8 11.4-12.2 
Whites 3.9-4.1 5.8- 6.0 
Difference between non- 
white and white un- 
employment rates (in 
percentage points) 3.9-4.9 5.4- 6.4 


Source: The unemployment rates and differentials were 
estimated by CBO, assuming a continuation of recent 
historical patterns. The levels of the nonwhite and white 
unemployment rates relative to the national unemploy- 


ment rates were reviewed and particularly for recent _ 


periods when the national rate approached those pro- 
jected for both recovery paths. The estimates were also 
compared to the mid-points produced in two models 
using microsimulation modeling of the labor market at 
the unemployment rates of 4 and 5 percent at 1978-IV. 
The microsimulations were made available to CBO by 
The Urban Institute. 

2 Negro and other races, 89 percent of whom are 
Negro. See Employment and Earnings: October 1975, 
U.S. Department of Labor, Bureau of Labor Statistics, 
p. 161. 
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Shown in Table 2 are the unemploy- 
ment rates by race and the racial gap 
consistent with the two recovery paths. 
The moderate recovery path leads in 
1978-IV to a national unemployment rate 
of about 6.6 percent. The associated range 
of unemployment rates for whites has a 
midpoint at 5.9 percent in contrast to 11.8 
percent for blacks, leaving a racial gap 
of between 5.4 and 6.4 percentage points 
in 1978-IV. 

A more rapid recovery could be brought 
about by cuts in the personal income tax, 
increased government purchases oi goods 
and services, or by a combination of the 
two at a cost of a greater federal deficit 
and, as we have seen, added inflation. It 
would produce a 4.5 percent unemploy- 
ment rate in 1978-IV, according to CBO 
simulations. In contrast to the moderate 
recovery strategy, this strategy would 
reduce the overall unemployment rate in 
1978-IV by 2.1 percentage points. The 
midpoint of the range of associated unem- 
ployment rates for whites would be low- 
ered by 1.9 percentage points, and for 
blacks, by 3.4 percentage points. More 
rapid recovery would therefore narrow 
the gap by about 1.5 percentage points, or 
by about one-fourth, a not inconsiderable 
magnitude. Even so, a gap ranging from 
3.9 to 4.9 percentage points would still 
remain between the black and white un- 
employment rates in 1978-IV. 


IJ. Conclusion 


Over the last 20 years, the gap between 
the unemployment rates of blacks and 
whites has ranged from 2.9 to 6.8 per- 
centage points and was close to the high 
end of this range in 1975-III when the 
gap was 6.1 percentage points. The gap 
varies by sex and age. The substantial 
gains made in the 1960s in reducing the 
racial gap for adult males and for adult 
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females had been virtually wiped out by 
mid-1975. For teenagers, the gap has be- 
come progressively wider over the last 
twenty years. Adjusting unemployment 
rates to include the effects of discourage- 
ment would increase the overall racial gap 
in 1975-III from 6.1 to 7.7 percentage 
points. No adjustments were made to ad- 
just the data for underemployment. 

A major factor affecting the level of 
unemployment and perhaps the gap is the 
pace of the recovery. Two growth paths 
over the next 36 months were reviewed. 
The real GNP expands at an average an- 
nual rate of 5.5 percent in the moderate 
growth model and by 7.5 percent in a 
faster growth model. The moderate growth 
strategy reduces the overall unemploy- 
ment rate from 8.3 percent in November 
1975 to 6.6 percent by 1978-IV, but it 
would either not close the racial gap at all 
or not by much. The faster growth 
strategy reduces the unemployment rate 
to 4.5 percent by 1978-IV and narrows 
the racial gap by one-fourth, at a cost 
of some added inflation and a higher defi- 
cit. Even with the faster growth strategy, 
a gap between the black and white un- 
employment rates of between 3.9 and 4.9 
percentage points remains unclosed. 

Ongoing research is focusing upon al- 
ternative selective fiscal policies for 
further narrowing the gap. Alternatives 
such as countercyclical revenue sharing, 
public works, public service employment 
and other public programs that are tar- 
getable will be analyzed for their impact 
on the gap in the short run and their costs. 
Other research at the Congressional Bud- 
get Office analyzes what is known about 
the effectiveness of a wider range of pro- 
grams—including job creation strategies, 
human capital development and regula- 
tory efforts aimed at combatting discrim- 
ination—that would impact on the racial 
gap over a longer time period. 


Capital Problems in Minority 


Business Development: 


A Critical Analysis 


By KENNETH E. KNIGHT AND TERRY DorsEy* 


The authors have examined the federal 
government’s strategy of economic devel- 
opment for minority groups through the 
development of minority enterprise as 
a function of capital availability. (See 
Knight and Dorsey for complete analysis. ) 
The demand for capital is defined as a 
function of asset parity with nonminority 
business to be achieved over a twenty 
year period. Capital availability is esti- 
mated through examination of three sets 
of institutions which provide capital to 
minority business: (1) minority and non- 
minority banks; (2) the availability of 


equity capital through the Minority En- ` 


terprise Small Business Investment Com- 
pany (MESBIC) program; and (3) the 
Small Business Administration (SBA). 
Based upon an estimate of the annual 
capital requirements needed to achieve 
asset parity over time, the magnitude of 
available capital is assessed for adequacy. 
In aggregate, the three sets of institutions 
appear to provide less than 10 percent of 
the yearly amount required to reach asset 
parity. This capital shortfall is viewed as 
the result of a more generalized capital 
shortage in the United States today. 
Between 1960 and 1973, the U.S. aver- 
age level of total output devoted to fixed 
investment was lower than in any of the 
other 11 most industrialized countries, in- 
cluding Italy and Great Britain (U.S. 
Treasury Department). Estimates of capi- 
tal shortage expected over the next ten 


* The University of Texas at Austin. 
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years range from approximately $200 bil- 
lion by James S. Duesenberry and Bos- 
worth (Business Week) to $646 billion 
by a New York Stock Exchange study. 
While it is not possible to estimate the im- 
pact of this shortage for minority enter- 
prise, it is appropriate to conclude that the 
shortage can do little except make the 
lack of available capital for minority en- 
terprise even worse. The current pro- 
grams, while significantly larger than ef- 
forts in the past, fall far short of what 
is required to achieve asset security 
within 20 years. 


I. The Demand for Capital by 
Minority Business 


Estimating the demand for capital by 
minority business from the goal announced 
by Secretary Stans in 1970—double the 
number of minority firms between 1970 
and 1990—is inadequate as an operational 
goal. The inadequacy of this goal stems 
from its failure to enumerate the types 
and sizes of firms that would most benefit 
minority groups. R. Yancy describes the 
results of an unfocused program to assist 
minority enterprise: 


The types of industries which blacks have 
entered under federal assistance programs 
are no different from the industries they 
enter without federal assistance. These 
industries . . . do not offer optimum 
opportunities for economic growth and 
success. Few of the industries where 
blacks are concentrated offer excellent 
opportunities for large scale activity, for 
capital accumulation or for growth .. . 
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TABLE | 
Firm Size Receipts Per 
(Yearly Receipts) Employee 
$0-$49 ,999 $12,269 
$50 ,000-$99 , 999 $21,198 
$100, 000-$199 , 999 $25,191 
$200,000 or more $36,570 
Total V.S. Minority 
Firms Firms 
Number of all firms 7,489,000 322,000 
Gross sales $1,498 bil. $10.6 bil. 
Average sales $200,027 $32,919 
Total nonfinancial 
$859 bil. $2.6 bil. 


(corporate) assets 





The ideal federal strategy, then, should 
be to encourage blacks to enter larger 
scale businesses which employ greater 
numbers of employees and which offer 
potential for growth within the business 
community. [pp. 67—68] 


Potential benefits accruing to the min- 


ority community from development of 


larger ventures rather than small or “mom 
and pop” operations is higblighted by 
data from the 1969 census of minority- 


owned businesses with paid employees 


(p. 152). (See Table 1.) 

If one asserts that the objective of 
minority business development is parity 
of total minority business assets over a 
twenty year period, it is necessary to make 
a yearly capital investment of approxi- 
mately $7.3 billion. (Minorities constitute 
approximately 17 percent of the U.S. pop- 
ulation; $859 billion x 1/20 x 17% = 
$7.3 billion.) The overall debt/equity 
ratio for all nonfinancial U.S. corporations 
in 1971 was 2.57 (Statistical Abstract of 
the U.S., 1974); thus, it may be inferred 
that approximately $2.04 billion should 
be invested or generated each year as 
equity and $5.24 billion as debt. 


Il. The Availability of Capital 
for Minority Enterprise 


Next the supply of capital for minority 
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business relative to the demand is 


evaluated. 


A. The Banking System 


Examination of capital availability for 
minority business through commercial 
banks is conducted by analyzing the 
roles of minority and nonminority banks. 

Andrew Brimmer succinctly describes 
characteristics of black banks: “The typi- 
cal black bank is about one-third the size 
of the typical bank in the country at large, 
the former having average deposits of 
roughly $10 million in 1969 compared 
with $33 million for the latter .. .” 

Other factors diminish black banks’ 
ability to loan capital to business even 
further. High losses and inexperienced 
management have combined to produce 
(1) high operating costs and low effici- 
ency, (2) one-quarter to one-third the 
percentage profit of the average bank, 
(3) loans of a smaller proportion of the 
bank’s available funds, and (4) invest- 
ments of a large proportion of total assets 
in government securities. 

Despite the almost insignificant size of 
minority banking relative to the commer- 
cial banking system as a whole, its 
role through 1970 in financing minority 
businesses 


. . » had been disproportionately large: 
As recently as 1971, it has been reported, 
minority banks, with combined assets less . 
than one tenth of one percent of those of 
all commercial banks, had extended $60 
million in loans to minority enterpreneurs 
—more than a third as much as the $150 
million granted by nonminority banks. 
[D. Fisher, p. 37] 


However, in 1970 the banking industry 
announced a program to invest $1 billion 
in the new financing of businesses plan- 
ned or owned by members of minority 
groups by 1975 (Burroughs Clearing 
House). Statistics released by the Ameri- 
can Bankers Association (ABA) in July 
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1973 revealed that 351 member banks 
had placed minority loans totaling $758 
million since 1970, While lack of suitable 
data prohibits precise comparisons, it is 
useful to note that $758 million represents 
2.93 times $258.8 million, the total assets 
of black banks in 1969 and 9.12 times 
$83.1 million, the total amounts of loans 
by black banks for commercial, industrial 
and real estate purposes in 1969. How- 
ever, if $758 million were invested in only 
one year, it would represent 14 percent 
of the amount of debt capital needed in 
that year to achieve parity over a twenty 
year period. 


B. Availability of Equity Capital: 
The MESBIC Program 


The availability of long-term debt and 
equity capital for, minority business is ex- 
amined by analyzing the MESBIC and, 
to a lesser extent, the Small Business In- 
vestment Corporation (SBIC) program. 
This approach is undertaken because 
minority groups own negligible financial 
assets to serve as the basis of equity 
capital. 

By April 1972, MESBICs had in- 
vested $7.6 million in 422 firms, averaging 
$18,009 per firm (Richard H. Klein); 
assuming 6 percent annual inflation, aver- 
age investment size in 1975 dollars would 
be $21,449. In February 1975, there were 
73 licensed MESBICs whose combined 
private and government capital was $68.1 
million. 

Experience from the SBIC indicates 
that smaller investment firms are more 
prone to make debt rather than equity in- 
vestments. Because of their small sizes, it 
is estimated that firms in the MESBIC 
program probably can furnish no more 
than $14.73 million in equity funds if 
they were fully invested. Using an esti- 
mated average investment size of $21,500, 
it is inferred that the current MESBIC 
program is likely to furnish equity capital 
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to approximately 650 ventures. 

The entire MESBIC program, consist- 
ing of $68.1 in capital equals approxi- 
mately 3.5 percent of the yearly need for 
almost $2 billion in equity. If the SBA 
requirement of 15 percent equity is used, 
the entire MESBIC program can support 
$454 million in SBA loans or 6.25 percent 
of the needed yearly investment. 

Samuel Doctors and S. Lockwood have 
proposed that entry by minority enterprise 
into growth industries, especially tech- 
nology-intensive ones, would permit the 
most economic benefits to minority enter- 
prise. Thus, it is useful to evaluate the 
availability of venture capital (VC) and 
to note that the small size of the MESBIC 
industry derives not so much from inade- 
quate support by government as it does 
from the total amount of funds currently 
available as equity capital for new non- 
minority enterprise. 

Stanley Rubel, editor of Venture Capi- 
tal, estimates that the approximately 600 
VC operations listed in his directory have 
access to about $400 million which can 
be invested as VC; he also estimates that 
these operations will invest approximately 
$150-250 million this year. If in 1975 the 
entire VC community made all its invest- 
ments in minority enterprise, $250 million 
would still represent only 12.3 percent of 
the amount needed this year to achieve 
asset parity. Moreover, the total $400 
million estimated to be available is only 
19.6 percent of the $2.04 billion needed 
each year as equity. 

Just as smaller loans made by SBA 
seem to have higher probabilities of fail- 
ure, evidence also indicates that large VC 
investments have higher probabilities of 
success than smaller ones. A study of more 
than 350 such investments reveals that 
investments which resulted in very suc- 
cessful growth ventures averaged more 
than $800,000 each, while those which 
produced failures averaged $400,000 (Dor- 
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TABLE 2—Minority ENTERPRISE LOANS 











(Millions of dollars) 
Total SBA SBA Direct 

Year Involvement® (37.5%) 
1968 $ 54 $ 20.25 
1969 131 49.13 
1970 176 66.0 

1971 231 86.63 
1972 309 115.88 
1973 317 118.88 
1974 238 89.25 





s 1968-72 from Yancy, p. 72. 1973-74 from 1974 An- 
nual Report of SBA. 


sey). Because of statutory limitations on 
maximum investment size as a function 
of private capital invested, there are no 
MESBICs which can make investments 
of even $400,000 or more, much less the 
larger investments. 

Thus, the availability of equity capital 
through the MESBIC program is inade- 
quate: (1) the size of the program is 
too small; (2) the size of individual 
MESBICs is likewise too small to finance 
firms with high probabilities of success. 
However, the effectiveness of MESBICs 
is limited not by the program itself as 
much as by the limited availability of 
equity capital for all new firms. 


C. Small Business Administration 


Analysis by Yancy indicates that direct 
investment by the SBA in business is 
somewhat less than claimed because SBA 
includes participation loans and loan guar- 
antees when it publishes data on loan in- 
vestment. Using Yancy’s data to adjust 
published SBA data, the authors are able 
to estimate the amount of capital actually 
loaned to minority business between 1968 
and 1972. See Table 2. 

The $238 million SBA claims to have 
invested in minority business in 1974 is 
4.47 percent of the yearly amount re- 
quired to achieve parity over time; the ad- 
justed estimate of $89.25 is only 1.67 
percent of the needed yearly amount. 
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INTERNATIONAL CAPITAL MARKETS 
AND FOREIGN EXCHANGE: 
NEW DIRECTIONS OF RESEARCH 


Portfolio Choice and the Demand 


for Forward Exchange 


By MICHAEL ADLER AND BERNARD Dumas* 


The development of the so-called “mod- 
ern theory” (MT) of the forward ex- 
change market summarized in Herbert G. 
Grubel and Hans R. Stoll (1968) pur- 
ported to offer at least three contributions. 
First, it established that forward exchange 
market equilibrium could occur at a for- 
ward rate which did not correspond to 
interest rate parity (IRP). Second, it 
predicted usefully for forecasting pur- 
poses that the equilibrium forward rate 
would invariably fall in between the IRP 
forward rate and the expected future spot 
rate. And third it supplied a theoretical 
foundation for government policies of in- 
tervention in the forward market which 
were deemed—given certain assumptions 
regarding speculators’ expectations as to 
the results of the intervention—to be po- 
tentially successful even under market 
demand conditions that were such as to 
produce ZRP. As we shall show, the first 
claim survives but for reasons other than 
those proposed by the MT, while the 
second and third do not. 

The main conceptual difficulties of the 
MT deserve brief mention. The urge to 
identify the equivalent of demand and 
supply sides in the foreign exchange 

* The authors are Professor and Assistant Professor, 
respectively, at the Graduate School of Business, 
Columbia University. Financial support was provided 


by the Rockefeller Foundation which, however, bears 
no responsibility for any opinion expressed herein. 
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market forced many authors, e.g., Sho C. 
Tsiang, Egon Sohmen and Grubel, to posit 
an artificial segmentation of forward 
market transactions as between pure arbi- 
trage and pure speculation: arbitrageurs 
never speculate and vice versa. Because 
interest arbitrage involves equal and op- 
posite spot and forward transactions, this 
putative segmentation led some to the mis- 
leading supposition of a direct quantita- 
tive link between the volumes of forward 
and spot market transactions and an in- 
correct specification of ‘the response of 
spot, short-term capital flows to monetary 
policy. The segmentation also forced the 
MT largely to exclude hedging, an impor- 
tant motive of transaction, for which the 
linkage necessarily breaks down (E. Ray 
Canterbery, Donald Schilling). But the 
exclusion of hedging is actually unneces- 
sary. The link is generally indirect and 
will be established by the simultaneous 
equilibria in the international markets for 
stocks, bonds and currency. _ 

Our main objective in Section I is to 
derive an individual’s demand function 
for forward exchange under general un- 
certainty in a two-country model which 
includes international markets for stocks, 
bonds, and forward contracts and which 
allows for default risks. Peter B. Kenen, 
using a certainty model of an individual 


1 Jerome L. Stein provides an exception to this rule. 
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firm, was the first to argue that a single 
economic unit might trade, hedge, and 
speculate all at once. Similarly, our in- 
vestors, who may trade to an unspecified 
degree, will transact simultaneously in 
the several financial markets. 

Our analysis of Section II reveals that 
the demand for forward contracts cannot 
be decomposed linearly into additive com- 
ponent demands for the purposes of arbi- 
trage and speculation. The usual MT ren- 
dition is therefore demonstrably wrong. 
The arbitrage motive operates multiplica- 
tively: it amplifies the demands for other 
motives and need not involve interest arbi- 
trage at all. Arbitrage will occur between 
any two linearly dependent sets of risky 
assets. Further, a demand for hedging 
purposes, excluded from the MT, arises 
here as a result of the availability of for- 
ward contracts as an extra risky asset 
into which the investor can diversify to 
reduce his total real portfolio risk. Per- 
haps surprisingly, hedging in our model has 
nothing to do with definitions of the ex- 
posure of assets or investment returns to 
exchange risk. An investor maximizing the 
expected utility of his real consumption of 
a mix of goods, as in F. Grauer-Robert H. 
Litzenberger-R. Stehle, will not convert 
forward his foreign investment returns 
and exchange receipts into his own cur- 
rency—i.e. cover his exposure. He would 
do so, as Kenen’s firm and B. A. Solnik’s 
individuals are assumed to do, only if he 
desired to consume his own country’s 
goods exclusively. Instead, he will seek to 
reduce his real purchasing power risks, 
arising from exogenously specified rela- 
tive price and exchange rate changes. 
This can be achieved by diversifying into 
risky forward contracts when the spot 
rate is not perfectly correlated with the 
real returns on stocks and bonds. 

The equilibrium results developed in 
Section III are useful for confronting the 
empirical literature and the predictions of 
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the MT, most of which seeks to explain 
why forward rates deviate from IRP. 
Three strands of explanations have been 
offered. 

Our explanation of departures of for- 
ward rates from ZRP is founded on the 
existence of risks and the associated costs 
of default on bonds and forward contracts. 
Others have offered similar suggestions 
but without rigorous proof. Stoll (1972) 
and Grubel have argued that default risk 
in arbitrage transactions will make the 
(hypothetical) pure arbitrage function 
inelastic. Robert Z. Aliber surmises that 
probably political risks (i.e., of restric- 
tions on convertibility) are enough to do 
the trick: this is not the case, however, as 
we show below. 

Other authors largely rely on specific 
market imperfections. Paul A. Einzig, fol- 
lowed by Sohmen and Canterbery argue, 
after Keynes, for institutional constraints 
on the availability of arbitrage funds 
which, in the language of the MT, cause 
the arbitrage net-demand curve for for- 
ward contracts to become inelastic with 
respect to the forward rate. Martin F. 
Prachowny and Jacob A. Frenkel identify 
as the culprits capital market imperfec- 
tions, in the form of borrowing rates which 
rise in an unspecified (and unmeasurable) 
fashion with the volume of arbitrage; 
Kenen makes a similar assumption. Such 
accounts are basically unsatisfactory in 
the sense that they require further justifi- 
cation of why institutions behave in the 
asserted fashion and how markets are 
cleared. 

The third scenario began with William 
H. Branson, who attributes departures 
from IRP to transactions costs which 
create a band within which deviations can 
occur. Frenkel and R. M. Levitch sug- 
gest that once transactions costs are ac- 
curately accounted for and removed, IRP 
remains robust. This robustness may be 
illusory, however. The data used in em- 
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pirical studies are typically the prices 
quoted in the interbank dealer market, 
where, in the short term and under normal 
conditions, risks of default on interbank 
borrowing and of suspensions of converti- 
bility are usually absent. In fact, it is well 
known that bank foreign exchange trad- 
ers normally use the ZRP formula to de- 
sign their quotes. But deviations occur also 
in this market during abnormal periods 
(viz., the pound in 1967 and the Deutsche 
mark in 1973), when default and/or con- 
vertibility risks might have been high. 


I. The Portfolio-Choice Model 


We postulate the existence of two na- 
tions separated by currency borders. In- 
vestors of both countries have access to 
three types of securities: stocks, bonds, 
forward exchange contracts. The bonds of 
both countries as well as the forward con- 
tracts are subject to a risk of default; 
i.e., there is a nonzero probability that 
these obligations may not be fulfilled. We 
assume, however, that these risks of de- 
fault are exogenous and independent of 
the investors’ decisions; they may result, 
for instance, from the government of 
either country suspending convertibility 
and thereby preventing a number of in- 
dividuals from honoring their promises. 

Individuals maximize a two-period util- 
ity-of-consumption function which exhib- 
its no complementarity over time. Each 
period utility is the sum of a negative 
definite quadratic form and a linear form:” 
-cQ c + g’ c where c is the consumption 
vector. One could show that after optimi- 
zation with respect to the consumption 
menu, the derived utility is: ; 


G) =c + Roco + al- 0/7 + Rw/T] 


2 This utility function is justifiable only as an ap- 
proximation covering an infinitely short consumption 
period. 
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where: 


co=period-0 nominal consumption ex- 
penditures, expressed in currency 1; 
w®=period-1 nominal wealth also equal 
to period-1 nominal consumption; 
a= coefficient of time preference; 
and Ro, I, R are appropriate price de- 
flators.3 
Consider now the individual’s invest- 
ment decision. His future wealth will be 
given by: 


(2) w = z'V + (F — Š)C 
where: i 


z= vector of fractional holdings of each 
stock and bond security; 

V= vector of future payoffs of securities, 
all translated into currency 1; 

C=forward contracts to convert cur- 
rency 2 into currency 1; 

Š= future spot rate of exchange; 

F= time-0 forward rate; 

z= the random fractional loss to the in- 
vestor if the forward contract is 
defaulted on; O<e<1. 


Taking into account the budget constraint: 
(3) Wp — Co = z’ Vo, 


where Vo is the vector of time-0 market 
values of securities, one can optimize (1) 
after substitution of (2). The resulting op- 
timality conditions are: 


(4a) Gz + Elf —5)V/I\c 
= E(RV/I)/2 — (Ro — 2w) Vo/2a 
(4b) Ele(F-5S)¥'/Tlz 
+ El@(F-5)2/T|C 
= E|Re(F-S)/T]/2 
3I = (HOP) /(O), R= sO", Ro 


= 493Q-lq where po and ĝĵı are the time-0 and time-1 
vectors of prices expressed in currency 1. 
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where: 


G = VoVé /a + E(VV'/D). 


The determinant of the linear system (4) 
is |G|A where:* 


(5) A= E[@(F-S)2/T| 
— Él F-SP IG Be F-S)V/T1. 


Assuming that no two sets of stock or 
bond securities are perfectly correlated 
([G] 40), two cases arise. If A=0, which 
implies that forward contracts and some 
linear combination of stocks and bonds are 
perfect substitutes, then C is indetermi- 
nate. If, however, A>0, then: 


(6) C= ERR — 2¥’z)eF-5)/T]/2A 


where Zo is the value of z obtainable from 
(4a) when C=0, and (R—2V’z)/f can be 
interpreted as the investor’s marginal util- 
ity at zero forward contracting. 


II. Analysis of the Demand for 
Forward Contracts 


We now study the composition and the 
variations of the demand equation (6) un- 
der the assumption that there exists no 
value of F for which A=0. We shall refer 
to this as the case where there is no perfect 
arbitrage opportunity. 

The demand (6) can be decomposed into 
the sum of two terms. The first one is: 


(7) C, = E|R&F-S)/T\/2 


and represents the demand for forward 
contracts which would exist if no alterna- 
tive instruments (stocks or bonds) were 
available for investment (z= 0); it is there- 


4 It is necessary that A20 in order for the second 
order condition to be satisfied. 

5 One could prove that A = 0 if and only if two 
conditions are fulfilled: (a) ¢(F—S) is equal to a linear 
combination of Ñ and (b) the same linear combination 
of Və is null. The latter condition holds for only one 
value of F, which we denote Fp. See Adler and Dumas. 
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fore essentially a demand which is moti- 
vated by the relative levels of the forward 
and future spot rates. In accordance with 
traditional forward-market theory, we call 
it the “speculative demand,” although, in 
the language of financial theory, it does 
not constitute “speculation” (see Jack 
Hirshleifer) but simply an investment in 
currencies. The speculative demand is 
zero for: 
Osea 

E(Ré¢/1) 
where it is increasing (Figure 1). The co- 
variance of the future spot rate with future 
goods prices and the default risk moves the 
intercept of the speculative demand away 
from the expected spot rate, contrary to 
the MTs assumption. 

The second term in (6): 


(9) Ca = — Ela F-S)V'/T\z0/a 


is a component of demand connected with 
the individual’s portfolio investment and 
could perhaps be called “hedging demand.” 
Hedging here is tantamount to diversifica- 
tion which the investor undertakes to re- 
duce his real risks. This label should, there- 
fore, not be identified with the one used by 
Grubel, for instance. The purpose of this 
hedging demand is wot, as it was in the 
traditional analysis, to prepare the ground 
for the riskless conversion of the bulk of 
the investor’s foreign income into his home 
currency. Rather, by diversifying into for- 
ward contracts, the investor intends to re- 
duce the variability of his future real in- 
come, wherever it may originate. We note 
also that the investment so hedged in- 
cludes investment in bonds as well as 
stocks; we do not refer to a covered bond 
transaction per se as “arbitrage” but 
rather as a hedged investment in bonds. 
We reserve the term arbitrage for a mo- 
tive which appears in the denominator A 
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Figure 1, THe SPECULATIVE, HEDGING AND OVERALL 
DEMAND SCHEDULES WHEN THERE ARE No PERFECT 
ARBITRAGE OPPORTUNITIES 


of the demand. As the returns from for- 
ward contracts ¢F—5) are progressively 
better approximated by a linear regression 
on the returns from stocks and bonds, A 
approaches zero for some value of F. In the 
neighborhood of that value, the investor 
takes advantage of the quasi arbitrage op- 
portunity and the result is a magnification 
of his speculative and hedging demands. 
Figure 1 makes two further points clear. 
The curvature of the C, curve seems to 
confirm traditional diagrammatic rendi- 
tions of the speculation function. In the 
absence of perfect arbitrage opportunities 
the elasticity of the curve falls to zero.at 
finite quantities of forward contracting. 


These curvature characteristics seem ro- 
bust for well-behaved utility functions, 
other than the quadratic. But in those 
cases we have checked, it is impossible to 
decompose the total demand into the sum, 
Ca and Ch, of two components. In all cases, 
however, the C, and. C, functions cannot 
be observed separately. 

‘We now consider briefly the case where 
there exist perfect arbitrage opportunities, 
i.e., where €F—5S) is equal to a linear com- 
bination of V, for some value F, of F. 
Then for F= F, if the same combination 
of V, is null, A(F,)=0 and C becomes in- 
determinate. Furthermore Fis also a root 
of the numerator, so that for other values 
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Frcure 2. THE DEMAND SCHEDULE WHEN THERE 
Exist PERFECT ARBITRAGE OPPORTUNITIES 


of F, the demand reduces to a rectangular 
hyperbola (Figure 2).° The numerators and 
denominators of the speculative and hedg- 
ing demands retain their original degrees, 
_ but infinite branches appear at F= F}; 
this is an extreme illustration of the mag- 
nification effect of the arbitrage motive. 


II. The Equilibrium Forward Rate 
and the Predictions of the Modern Theory 


As was mentioned in the introduction, 
the modern theory of forward exchange 


6 This hyperbola is somewhat of an oddity; it would 
not reflect rational behavior since, in the presence of a 
perfect arbitrage opportunity, the investor could 
instead reach infinite wealth by entering forward con- 
tracts in infinite amounts. The explanation is that, for 
large values of wealth and consumption, the quadratic 
approximation to the utility function (footnote 2) is 
no longer valid. 


predicted that the equilibrium forward 
rate was always bracketed by the expected 
spot rate E(Š) and the interest rate parity 
rate. To disprove this claim on the basis of 
the present model, we now consider the 
relationship between these three rates in 
the special case where the bonds are de- 
fault free in both countries with interest 
rates denoted 7: and rz. 

At equilibrium, the sum of all forward 
contracts is null: >°,C,=0, where k sub- 
scripts represent the investors. Assuming 
that Ï, V, @and Š are identical for all in- 
vestors, we can apply this condition to (6) 
to get the. equilibrium rate: 


cov (S, Ma 
EMS 
where M= (J; R,—2e'V)/T is the inves- 


(12) F = E) + 
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TABLE 1 











cov (5, M2) 





IRP <E) | 
> F<ES) | 
! F>IRP | 










MAY 1976 
cov (Š, if) 
<0. >0 
IRP <E) | IRP > E(S) 
F > EŠ) F > ES) 
F >IRP F>IRP 





IRP > E(Š) 
F > E(S) 
F SIRP 






Impossible 










Impossible 


F <IRP 


Ku cov (5, Më) 


Ea 


tors’ aggregate marginal utility of wealth 
and e= >, Za is a vector containing for 
each security a one or a zero depending on 
whether this security’s net supply is posi- 
tive or null. In a similar fashion, one could 
derive the interest rate relationship from 
the optimality conditions (4): 








1+rn . _ cov (5, M) 
(13) DEn = E(S) + Sap 5 
hence 
tie, a o S, Me) 
1+ 1s E( Me 
cov (5, M) 
ED 


The default risk on forward contracts is, 
in this particular case, entirely responsible 
for the deviation from IRP. However, 
contra Aliber, if č is independent of Š and 
M, the right-hand side of (14) is zero and 
IRP prevails even if <1. Of the six pos- 
sible relations, outlined in Table 1, be- 
tween E(S), F, (1-+7:)/(1+72), only two, 
those emphasized by heavy outlines, cor- 


IRP<E(S) | IRP>ES) 
FZE | F< ES) 
| F SIRP 
cov (Š, M) 
EM) 


respond to the pattern predicted by the 
Modern Theory. 


IV. Conclusion 


The main results of this paper have 
been“ summarized in the introduction. 
One policy implication, however, can be 
brought forth: under those conditions - 
which make bonds and forward contracts 
perfect substitutes and which therefore 
also produce IRP, it is impossible for the 
government successfully to affect the vol- 
ume of short-term capital flows by inter- 
vening in the forward exchange market. 
In this case, the forward exchange trading 
decisions are indeterminate for everyone 
and so, of course, is the equilibrium 
volume of forward contracting. The MT . 
allows the speculative demand for. foreign 
exchange, by intersecting the perfectly 
elastic arbitrage schedule, to determine 
the equilibrium volume of transactions 
and therefore implies that by “‘counter- 
speculation” the government can affect 
this volume along with the reverse arbi- 
trage capital flows. But when forward 
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contracting is an arbitrary decision and 
forward contracts a redundant security, it 
is obviously impossible to specify or pre- 
dict how much of them will be traded. 
Our theory bears this out. 
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APPLICATION OF OPTIMAL CONTROL TO 
PROBLEMS OF ECONOMIC STABILIZATION 


Control Methods for Macroeconomic 


Policy Analysis 


By Grecory C. CHow* 


I. Why Optimal Stochastic Control? 


The use of econometric models for the 
quantitative analysis of macroeconomic 
policy is now generally accepted. A great 
deal of research in the last several years 
has been devoted to the development and 
application of optimal stochastic control 
techniques in policy analysis. This devel- 
opment appears to be natural and neces- 
sary. Using an econometric model, one 
can make projections of the key economic 
variables in future periods given a set of 
proposed future values for the policy 
variables or instruments. One may then 
examine the nature of these projections 
in order to evaluate a policy proposal. 
This approach to policy analysis is de- 
ficient for two reasons. 

First, the dynamic response of the eco- 
nomic variables to a particular course as- 
signed to the policy variables is compli- 
cated and unpredictable. This makes the 
selection of policy by trial and error ex- 
tremely inefficient. There is a need to 
specify a loss function of the key economic 
variables and to minimize its value with 
respect to the policy instruments. The 
specification of an objective or loss func- 
tion and the derivation of a policy solu- 
tion by optimization is an essential fea- 
ture of optimal control. It is much more 


* Economic Research Program, Princeton University. 
Financial support frem the National Science Founda- 
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efficient than the method of trial and 
error. The objective function is also use- 
ful for the evaluation of other policy pro- 
posals than the optimum policies. 

The second, and perhaps more impor- 
tant, reason is due to the uncertainty of 
economic projections. Given the proposed 
time paths for the policy variables, one 
cannot rely on an econometric model to 
make perfect predictions of the important 
economic variables. This uncertainty not 
only makes it difficult to evaluate a given 
policy path, but it makes the evaluation 
of such a path unrealistic and irrelevant. 

The former difficulty can be resolved 
by stochastic simulations which incorpo- 
rate the random elements in the econo- 
metric model in making projections; the 
means and variances of the future paths 
can then be calculated. Because of uncer- 
tainty in the economy, a policy maker 
often will not adhere to a fixed plan ir- 
respective of future developments. Future 
decisions will be made on the basis of 
future observations of the economy. Hence, 
it is usually unrealistic and irrelevant to 
evaluate the consequences of a preassigned 
sequence of policy actions. A more realis- 
tic policy takes the form of a reaction 
function, or a feedback control equation; 
it is a rule to determine the future values 
of the policy variables according to future 
economic observations. By the technique 
of optimal stochastic control, the solution 
to a multiperiod planning problem under 
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uncertainty is given by a set of feedback 
control equations. The solution in feed- 
back form is important from both the 
descriptive and the normative points of 
view. 

We can therefore conclude that in policy 
analysis it is necessary to optimize, and 
optimization has to be performed in a 
stochastic setting to yield optimal feed- 
back control equations. Deterministic con- 
trol theory ignores uncertainty in the 
econometric model and yields a preas- 
signed future path for the policy variables 
as a solution. This deterministic solution 
path, nevertheless, has one interesting 
characteristic. If the econometric model 
is linear with an additive random dis- 
turbance, if its parameters are known for 
certain, and if the objective is to mini- 
mize the expected value of a quadratic 
loss function for T periods, then accord- 
ing to a theorem due to Herbert A. Simon 
and Henri Thiel, the optimum solution for 
the first period is identical with that of 
the above deterministic path. This result 
is known as the first-period certainty 
equivalence principle. Imagine how this 
principle can be applied to evaluate the 
outcome of an optimal sequential plan for 
a stochastic control problem with twenty 
periods as the planning horizon. A twenty- 
period deterministic control problem is 
solved to obtain xı, the optimum setting 
of the vector of policy variables for the 
first period. Given x:, we generate yı, the 
vector of endogenous variables in period 
1, using the econometric model and a 
random drawing for the vector #: of ran- 
dom disturbances. Having generated yı 
stochastically, we have the initial condi- 
tion to solve a nineteen-period determin- 
istic control problem to obtain the optimal 
x2 for the second period. We then gen- 
erate ys from x: and a random drawing 
of the vector u: of random disturbances 
for the second period, using the econo- 
metric model. An eighteen-period determ- 
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inistic control problem is then solved to 
obtain xs, and so forth until xz% and ‘yoo are 
obtained. All this will give one observation 
of a sequence of the x’s and the y’s for 
twenty periods. The process can be re- 
peated n times. Each observation provides 
a value for the loss function, and the ex- 
pected loss can be estimated by averag- 
ing over the observations. This would be 
a laborious and costly procedure. By con- 
trast, using the technique of stochastic 
control to be described in the next section, 
we derive a set of feedback control equa- 
tions which determine the optimal values 
for the future policy variables in terms of 
the values of future economic observa- 
tions. The minimum expected loss asso- 
ciated with the optimal policy can be cal- 
culated by a simple formula. Further- 
more, the means, variances and covari- 
ances of the future paths of all economic 
variables can be obtained analytically 
without resort to stochastic simulations. 
They contain much useful information 
concerning the dynamic performance of 
the economy under the rules of optimal 
stochastic control. 


II. Techniques of Stochastic Control 


Before presenting some important appli- 
cations of stochastic control to the an- 
alysis of macroeconomic policy, I will 
survey briefly the available techniques. 
Of most importance is the derivation of 
the optimal feedback control equations 
and the associated expected welfare loss. 
Solutions are now available for linear as 
well as nonlinear econometric models, as 
described in Chow (1975, 1976a, 1976b). 
The techniques can also be classified ac- 
cording to the treatment of uncertainty. 
Beginning with the case of complete cer- 
tainty where all model parameters are 
assumed to be known and all random dis- 
turbances are set equal to their mean value 
zero, one can first introduce random dis- 
turbances and secondly allow for uncer- 
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tainty in the model parameters. We will 
postpone till the end of this paper the 
treatment of a third kind of uncertainty, 
namely in the specification of the model 
itself. For the control of a linear model 
with a vector of random disturbances but 
known parameters, assuming a quadratic 
loss function, we can find the optimal 
solution as a set of linear feedback con- 
trol equations. When uncertainty is intro- 
duced into the parameters of a linear 
model, and when either the parameters or 
the disturbances in a nonlinear model are 
treated as uncertain, the solutions avail- 
able are only approximately optimal. 
Stochastic control theory is still useful 
for the calculation of the expected loss 
associated with the approximately opti- 

mal policies and the derivation of the im- 
portant dynamic characteristics of the 
economy under control. 

-` For expository purposes in this section, 
I will illustrate the solution to the optimal 
control of a linear system with unknown 
parameters using a quadratic loss function. 
The system is written as 


1) w= Amrit Cm +h +m 


where y, is a vector of endogenous vari- 
ables at time t, x, is a vector of policy 
variables at time t, b; is a vector combining 
the effects of all exogenous variables not 
subject to control, the matrices At, Cs, and 
b, consist of unknown parameters whose 
probability distribution is assumed to be 
given, and u, is a vector of random dis- 
turbances having mean 0, covariance ma- 
trix V, and being serially uncorrelated. 
Endogenous variables and policy variables 
with higher order lags can be eliminated by 
defining new endogenous variables so as to 
retain the form (1) of a system of first or- 
der linear stochastic difference equations 
‘in which only the current control variables 
x, appear. We can include ‘the policy vari- 
ables in the vector y, so that x, need not be 
an argument of the loss function. After 
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suitable transformations, the model (1) 
can also be used to deal with serially corre- 
lated random disturbances. These techni- 
cal details are explained in Chow (1975). 
The loss function for a T period control 
problem is 


i 
(2) W = » (ye — a)’ Kys — ae) 
t=1 

where a; is a vector of targets for the vari- 
ables y, and K; is a diagonal matrix giving 
the relative penalties for the squared deri- 
vations of various variables from their 
targets. 

To ease the exposition without effecting 
the essential argument, let me assume that 
a,=0 and b,=0 for all t. The problem is to 
minimize the expected value of the loss 
function for T periods by choosing a strat- 
egy for Xi, %,...,%r. The control vari- 
ables will be selected sequentially, the vec- 
tor x, for each period being determined 
only after the up-to-date information is 
available. This information consists mainly 
of y:-1 which includes the observations of 
all past endogenous variables and policy 
variables affecting the current endogenous 
variables at time t. Using the method of 
dynamic programming, we first solve the 
problem for the last period T by mini- 
mizing 


B) Vr = EvilyrK ryt) = Evalyn ry) 
= yr (Eri ArHrAr yr 
an &r(Er-CrHrCr)sr 
+ 2xr(ErCrHrAr)yr 
+ Eq eur 


where we have used (1) to substitute for 
yr, taken mathematical expectation Er- 
conditioned on the data available at the 
end of period T—1, assumed a,=0 and 
b,.=0, and defined Ky= Hr for future con- 
venience. Minimizing (3) with respect to 
the vector xr, one obtains the optima! feed- 
back control equation for the last period, 
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(4) fy = — (EraChH2Cx) 
(+ (EraCtH At) yrs 
= Gryr-1. 


(Without the assumptions a,=0 and b,=0, 
the solution (4) would contain an inter- 
cept gr.) The minimum expected loss for 
the last period associated with the opti- 
mum policy is obtained by substituting (4) 
for ær into (3): 


(5) Vr = yru(EAtHrAr)yr1 
= 9p (BAGH GCO(ECrH aCe) 
x (ECtHrA TYT + EurH rur. 


To solve the problem for the last two 
periods, we apply the principle of optimal- 
ity in dynamic programming to minimize 
with respect to %t the expression 


(6) Vr = Evo(yrakrayra + Fr). 


The rationale for (6) is that whatever 
£r is chosen, which will affect the out- 
come yr-1, we shall choose the optimum 
policy r according to the feedback con- 
trol equation (4) to yield the minimum ex- 
pected loss Pr. The optimal policy for both 
periods can thus be obtained by minimiz- 
ing (6) with respect to x71, given that xr 
will be optimally chosen. Substituting (5) 
into (6) and letting 


(D) Hra = Kr t (EAtH vA) 
— GAGA EC Een) 
-(ECtHrA?), 


we rewrite (6) as 


(8) Vr = ExolyraHrayr-1) 
+ Eup TUT. 


Note that, except for a constant, (8) has 
the same form as (3) with the subscript 
T—1 replacing T. Therefore, by the same 
argument, the optimum ĉr-ı will be given 
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by equation (4) with T—1 replacing T; the 
minimum total expected loss Pr- for per- 
iods T—1 and T will then be found as in 
(5). The process continues until & and V; 
are obtained. V; is the minimum total ex- 
pected loss ior all T periods. It can be 
computed by equation (5) with the sub- 
script 1 replacing T, where H, is obtained 


. by solving the difference equation (7) for 


H, backward in time. In these calculations, 
the approximation has been made that all 
expectations involving the unknown pa- 
rameters A; and C; in the future are based 
only on data available at the beginning of 
period 1. Otherwise, the derivation will be 
more complicated because the expecta- 
tions in equation (4) are functions of the 
data yr, Vr-2, etc. We have just demon- 
strated how the optimal feedback control 
policies and the associated expected loss 
for all periods can be obtained analytically. 
The above derivations can be extended to 
deal with nonlinear econometric models 
with unknown parameters, as described in 
Chow (1976a). 


Il. Applications to Macroeconomic 
Policy Analysis 


Having elaborated on the two major 
concepts in optimal stochastic control, 
namely, the minimum expected loss and 
the feedback control equations, we will 
illustrate tkeir applications to the an- 
alysis and formulation of macroeconomic 
policies. 

Using the minimum expected loss, one 
can compare various policy proposals as 
described by different feedback control 
equations or reaction functions. The can- 
didates for comparison include such con- 
trol equations as the ones prescribing the 
policy variables to grow at constant per- 
centage rates, reaction functions estimated 
from time series data as descriptive of the 
historical decision making process, and 
policies which rely exclusively on a subset 
of active instruments while keeping the re- 
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maining passive instruments to grow at 
some constant rates in order to study the 
relative effectiveness of fiscal and mone- 
tary policies. The minimization of ex- 
pected loss can also be used to measure 
the trade-off possibilities for inflation and 
unemployment implicit in an econometric 
model. Without using the techniques of 
optimal control, one can experiment with 
different policies using an econometric 
model and observe the resulting rates of 
inflation and unemployment, hoping to 
trace out the trade-off possibilities. How- 
ever, this approach is defective because 
the inflation-unemployment combinations 
generated by the experiments may not be 
the best possible. By varying systemati- 
cally the parameters of the loss function 
in an optimal control formulation, one can 
trace out the best combinations of infla- 
tion and unemployment that can be 
achieved according to a given econo- 
metric model. Finally, the minimum ex- 
pected loss can be used to measure the 
value of information and the costs of de- 
lays. The amount of information can be 
described by the variances of the esti- 
mated parameters and of observation er- 
rors; the variance-covariance structure, 
when incorporated into the analysis, will 
affect the minimum expected loss. Delays 
in information and in carrying out the 
decisions can also be modeled in the 
framework of stochastic control and the 
resulting minimum expected losses can be 
compared, Chow (1975, pp. 182ff, 202). 

Secondly, the feedback control equa- 
tions are extremely useful for policy an- 
alysis. When combined with the other 
econometric equations, they become a part 
of a stochastic model whose dynamic prop- 
erties can be studied by analytical tech- 
niques. For the analysis of any policy, 
optimal or not, one would like to ascertain 
the means, variances and covariances of 
the important time series generated by an 
econometric model given the policy. Spec- 
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tral properties of these time series can also 
be deduced analytically, as described in 
Chow (1975). Since automatic stabilizers 
can be specified by feedback equations, 
one can study the dynamic properties of 
an economy subject to different stabiliza- 
tion schemes. One can even optimize with 
respect to the parameters in the automatic 
stabilization schemes by the techniques 
of stochastic control for nonlinear sys- 
tems in order to find a good scheme. Vari- 
ous dynamic policy multipliers, including 
the impact, delayed, interim, and long-run 
multipliers, can be calculated from a non- 
linear econometric model after appropri- 
ate linearizations; they are by-products 
of the optimal control calculations for 
nonlinear models which I have proposed. 
The tools of stochastic control can also be 
used to compare econometric models, in 
terms of the optimal feedback control 
equations which they imply, of the de- 
grees of stability under the optimal stabili- 
zation policies, and of the sensitivities of 
the control solution to changes in the pa- 
rameters of the models or the loss func- 
tions. In short, the techniques of stochas- 
tic control can be used to deduce the 
policy implications of econometric models 
systematically and efficiently. 

Let me conclude this paper by a pro- 
posal to deal with the third kind of un- 
certainty in econometric models, the un- 
certainty associated with the specifica- 
tion of the model itself. The decision 
maker, when faced with a serious choice 
between two or three competing models, 
is advised to calculate the optimal policies 
based on these models, and to examine 
how these and other proposed policies 
perform under the assumptions of the 
different models. A payoff matrix should 
be used, with different columns corre- 
sponding to the different models and dif- 
ferent rows corresponding to the different 
policies to be examined, each element in 
the matrix being the expected loss asso- 
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ciated with a combination of model and 
policy. Such an analysis might uncover 
policies that are superior to the inactive 
policies for all models. This finding would 
be extremely important. If no such active 
policies could be uncovered which dom- 
inate the inactive policies for all the seri- 
ously competing models, much useful in- 
formation would have been obtained on 
the degrees of differences in these econo- 
metric models, the needed areas of econo- 
metric research for macroeconomic deci- 
sion making, and the empirical basis for 
current policy recommendations or deci- 
sions. A Bayesian would assign probabili- 
ties to the competing econometric models 
and choose that strategy which minimizes 
the expected value of the entry in the above 
payoff matrix. To any rational economic 
decision maker, Bayesian or not, the tech- 
niques of optimal stochastic control are 
important not because existing econo- 
metric models are nearly perfect but be- 
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cause how imperfect the models are, what 
imperfections matter for policy analysis, 
and what areas require most research can 
be ascertained efficiently only by the use 
of these techniques. 
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Some Stabilization Problems of 
1971-75, with an Application 
of Optimal Control Algorithms 


By ALBERT ANDO AND CARL PaALAsH* 


This paper attempts to analyze the rela- 
tive contribution of various exogenous fac- 
tors and of monetary and fiscal policies to 
the inflation and recession of 1973—75, us- 
ing the MIT-PENN-SSRC (MPS) model 
and an optimal control algorithm applied 
to this model. Our conclusion is that while 
the rate of inflation in this period could 
not have been reduced much by aggregate 
monetary and fiscal policies, it was pos- 
sible to have maintained a much lower 
rate of unemployment without worsening 
the rate of inflation by appropriate mone- 
tary and fiscal policies. We also suggest a 
possible reason why policy makers may 
have considered the very restrictive poli- 
cies of 1974 appropriate at that time. 

When the basic cause of inflation is ex- 
cess final demand, a necessary ingredient 
of any policy to control inflation is some 
measure to reduce final demand. But, to 
the extent that the inflation is caused by 
factors other than excess demand, any 
policy measure to reduce final demand is 
unlikely to be effective in controlling infla- 
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tion. In order to make this proposition more 
precise and quantitative, we need to idena 
tify the relative contribution of several 
factors to the inflation of 1974-75 period. 

When the MPS model, which is used 
for our analysis here, or any other fairly 
large scale, economy-wide econometric 
model is simulated with residuals of all 
equations fed back into their respective 
equations, the model reproduces the his- 
torical path of all endogenous variables 
identically. In such a simulation, all exog- 
enous shocks to the economy, such as the 
sudden increases of the price of oil, are 
incorporated either in values of exogenous 
variables or in values of residuals. Taking 
advantage of this feature, we can resimu- 
late the model beginning in the middle of 
the 1960’s with appropriate changes in 
monetary and fiscal policies so that the 
unemployment rate is always kept above 
5 percent with the average of around 7 
percent throughout the later 1960’s and 
1970’s. Under such a policy, we enter the 
1970’s with the rate of inflation close to 
zero, and we can interpret the rate of in- 
flation generated in such a simulation for 
1974-75 period as that due to factors 
other than excess demand. In terms of 
the deflator of domestic, private, nonfarm 
product, the rate of inflation averages 8.5 
percent in 1974, with the maximum of 
10 percent reached in the second quarter. 
The actual, historical rate of inflation in 
terms of the same index is 12.8 percent 
for 1974. These figures suggest that at 
least two-thirds of the inflation in 1974 
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was due to factors other than excess final 
demands. Further detailed analysis reveals 
that, in addition to such factors as the sud- 
den increase of the oil price, the rise in 
food prices, and the devaluation of the 
dollar, two major contributors to inflation 
were the loss of productivity per manhour 
and quite significant increases in the mark- 
up in final good prices over the minimized 
average cost. 

Against this background, both exoge- 
nous shocks given to the U.S. economy 
and monetary and fiscal policy postures 
adopted by the federal government were 
unusually deflationary. Exogenous in- 
creases of raw materials prices have basi- 
‘cally the same effect on the economy as 
imposition of additional excise taxes, and 
the order of magnitude was extraordi- 
narily large. And because the decline in 
final demand and output was accompa- 
nied by increases in prices, the standard 
automatic stabilizers worked in a perverse 
manner, leading to the full employment 
surplus in the federal budget of some 
$20 to $30 billion in the fourth quarter 
of 1974. On the monetary side, the short- 
term money market rates of interest were 
raised to unprecedented levels during the 
spring and summer of 1974. Although the 
actual rate of inflation was very high, 
there is good reason to believe that the 
expected rate of change of prices was 
much less than the actual rate of inflation. 
Furthermore, there is every indication 
that the market-required risk premium in 
equity rose very substantially during this 
period. The net result was that the long 
term required rate of return appears to 
have risen rapidly in 1974. Thus, the 
severe recession of 1974-75 can be fully 
explained by exogenous shocks and mone- 
tary and fiscal policy actions of this period. 
Moreover, there is some indication that 
the severity and rapidity of the decline 
in final demand, the reasons for which 
were not fully comprehended by the gov- 
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ernment policy makers and businessmen 
alike, contributed substantially to the loss 
of productivity per manhour and to the 
increased markup, and hence to inflation. 

Once these points are clarified, we can 
see why a much less restrictive set of 
monetary and fiscal policies in 1974 would 
probably have resulted in much less severe 
loss of output without noticeable worsen- 
ing of inflation. Using the MPS model, 
we show that this conclusion is indeed 
highly plausible, and the rate of unem- 
ployment in 1974-75 period could have 
been contained at no more than 6.5 per- 
cent or so without any worsening of 
inflation. 

The monetary and fiscal authorities in 
this period clearly did not explicitly aim 
at creating recession, but they concen- 
trated their attention on inflation and at- 
tempted to reduce the rate of inflation by 
restricting final demands. Since the infla- 
tion was not primarily caused by excess 
final demand, this policy design resulted 
in a sharp reduction of demand without 
much moderation: of inflation. This point 
is most clearly brought out by an applica- 
tion of optimal control techniques to the 
analysis of policies followed in this period. 

In applying optimal control techniques 
to the problem at hand, the most delicate 
problem is the specification of the objec- 
tive function to be maximized. The com- 
mon approach is to use a function whose 
first and second derivatives with respect 
to target variables (with appropriate 
signs) are all negative. This procedure 
works more or less satisfactorily under 
normal conditons. However, when one or 
more target variables cannot be reduced 
below a certain level due to external fac- 
tors, the maximization of such an objec- 
tive function subject to an econometric 
model withoŭt explicit allowance for this 
constraint produces a set of-policies that 
are “unreasonable.” This is because, in 
these circumstances, the negative second 
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derivative of the objective function with 
respect to the constrained target variable 
makes the implicit weight given to this 
variable much greater than intended. 
We have shown that the maximization 
of a seemingly reasonable objective func- 
tion without explicit allowance for the 
minimum inflation rate due to external 
factors in 1973-75 period does indeed 
generate a set of policies very similar to 
the ones actually followed. When the im- 
plicit relative weights attached to infla- 
tion and unemployment in the objective 
function generating this result are calcu- 
lated, the weight for inflation turns out to 
be so high that the weight given to unem- 
ployment is almost insignificant. This sit- 
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uation can be easily remedied once we 
allow for the inflation rate that is due to 
external factors in the objective function. 

The problem of unintentionally assign- 
ing “unreasonable” weights to target vari- 
ables as a result of incorrect analysis of 
economic conditions facing policy makers 
was handled explicitly in this paper using 
an optimal control framework. It is quite 
plausible that, in formulating monetary 
and fiscal policies in much less formal 
manner, policy makers can nevertheless 
be trapped into a similar situation, lead- 
ing to an imposition of inappropriate set 
of policies on the economy. We suggest 
that this is what has happened in 1973-75 
period. 





On the Use of Feedback Control in 


the Design of Aggregate 
Monetary Policy 


By J. H. KALCHBRENNER AND P. A. TINSLEY* 


I. A Feedback Strategy for 
Monetary Policy 


Periodic feedback revision in policy 
plans to incorporate recent measurements 
of economic activity is perhaps the mini- 
mal strategy response to uncertainty. This 
paper illustrates an evolution of feedback 
revisions in monetary policy by an optimal 
control exercise with the MIT-PENN- 
SSRC (MPS) quarterly model over the 
turbulent eight-quarter interval beginning 
in mid-1973. The purpose of the exercise is 
to trace the impact of measured historical 
dislocations of the economy on the ex ante 
expectations of a feedback strategy, and 
contrast the result with two alternative 
strategies: an open-loop strategy without 
feedbacking, and the optimal “‘prescience” 
strategy based on perfect foresight. 

The design of the feedback exercise is to 
revise ex ante monetary policy at six- 
month intervals: t=1973-ITI, 1974-1, 
1974-IT], and 1975-I. At the beginning of 
each recontract quarter, the hypothesized 
planners select an eight-quarter path for 
nonborrowed reserves that minimizes the 
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are indebted to L. Hanson, A. Havenner, and espe- 
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casting procedures, An introduction to control tech- 
niques by analogy to statistical estimation and a more 
detailed analysis of Federal Reserve Board (FRB) 
staff procedures from the perspective of control theory 
can be found in Kalchbrenner and Tinsley (1975). 
The views expressed herein are solely those of the 
authors and do not necessarily represent the views of 
the Board of Governors of the Federal Reserve System. 
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expected loss for the next eight quarters 
conditioned on their current information 
set E{L,|t—1}. 

Policy loss for this rolling horizon proce- 
dure was represented by an eight-quarter 
sum of asymmetric components 

t+7 


E [2(U; > 4.8) + (GF > 2.5) 


jut 
SCAR) | > 1.5) 
+ 10 “(My — M1)5], 


where the first term penalizes unemploy- 
ment exceeding an approximation of the 
“natural rate? of the MPS quarterly 
model (and zero otherwise); similarly, the 
second term is the square of the annual 
rate of change in the implicit deflator of 
private business output that exceeds 2.5; 
the third term inflicts a sizeable penalty on 
quarterly swings in the 90-day Treasury 
bill rate that exceed 150 basis points; and 
the last term imposes a mild penalty on 
deviations from the 5.1 percent growth 
path in M, that is approximately consis- 
tent with the long-term price objective 
in (1). 

To avoid overstating the amount of in- 
formation that was historically available 
at each recontract quarter, the hypotheti- 
cal planners were provided with ex ante 
forecasts of 17. exogenous variables and 
selected “add factor” forecasts of the 
model residuals (i.e. the random dis- 
turbances of the structural equations) that 
were based on historical assumptions by 
the FRB model group in the quarter prior 
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TABLE 1—Evo tution or FEEDBACK FORECASTS AND 
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THE Impact oF HISTORICAL DISTURBANCES 
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to the relevant recontract date. The se- 
lected exogenous variables include condi- 
tional forecasts of federal expenditures and 
tax rates in addition to projections of the 
price deflators of exports and imports. The 
set of implicit add factors was constructed 
by adjusting selected intercepts of the 
structural model until the forecasts of un- 
employment U and inflation G? condi- 





tioned on both the ex ante exogenous vari- 
able projections and a given M, path co- 
incided with the historical forecasts asso- 
ciated with that M, path. In all cases, the 
projections were adjusted for subsequent 
revisions in the data. 

Although the aim of this exercise is to as- 
sess the value of a feedback strategy with a 
policy model in a realistic information con- 


ot 
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text, it is perhaps inevitable that the 
“optimal” feedback response will be com- 
pared with historical monetary policy. 
There are several differences in procedure 
that make a strict comparison invalid. 
First, the control instrument in the feed- 
back exercise is nonborrowed reserves. Sec- 
ond, the information sets were based on 
historical files generated as staff back- 
ground materiai and do not correspond to 
actual briefing material that is heavily 
modified by information from judgmental 
data banks. Third, the feedback exercise 
recontracts every six months whereas his- 
torical monetary policy is formally reas- 
sessed at monthly intervals. Fourth, the 
effective loss function and planning hori- 
zon of the planners is not known. Fifth, the 
implicit assertion that the exogenous vari- 
ables and historical disturbances are inde- 
pendent of the monetary policy control 
settings is a debatable assumption. Fi- 
nally, to preclude discussion of current 
policy, the ex ante feedback plans for 
quarters subsequent to 1975-II are not 
shown. 

A portion of the results of the feedback 
exercise is listed in Table 1. The first four 
columns depict the evolution of ex ante ex- 
pectations concerning the unemployment 
rate U and the rate of growth in the price 
level G? and money G”. The first column, 
for example, lists the forecasts that are 
conditioned on both the 73-III informa- 
tion set and the nonborrowed reserves path 
that minimized the eight-quarter loss func- 
tion (1) initialized in 1973-III. The quar- 
terly model was then simulated for two 
quarters along the “optimal” nonborrowed 
reserves path where the ex ante informa- 
tion set is replaced by the historical exoge- 
nous variables and stochastic disturbances. 
The results of this two-quarter simulation 
are listed in the ex post feedback column of 
Table 1. These simulation results are then 
the initial conditions for the next optimiza- 
tion and simulation cycle. This eight- 
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quarter optimization and two-quarter sim- 
ulation cycle is repeated for each of the 
three remaining recontract periods. 

For rough comparison, the ex post por- 
tion of Table 1 also lists (a) a pseudo- 
historical simulation where nonborrowed 
reserves was set on its historical path, and 
(b) a prescience solution that is the result 
of minimizing a 14-quarter horizon where 
the historical exogenous variables and dis- 
turbances were known for the first eight 
quarters and the projections for the re- 
maining six quarters were conditioned on 
the information set of 1975-I. 

Table 1 indicates the difficulties in this 
period of obtaining accurate medium-run 
forecasts of the arguments of the policy 
loss function and the apparent insensitiv- 
ity of the feedback strategy to measure- 
ment of large forecast errors. If we (some- 
what imprudently) characterize the mone- 
tary policy intentions of the planners by 
the ex ante M, projection rates, there is a 
modest initial response to a sequence of 
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severe misses in the conditional forecasts 
of inflation. By the 74-III plan, it is evi- 
dent that the rise in unemployment pro- 
jected for the first half of 1975 is more 
severe than previously expected; however, 
ex ante planned expansion of M. in the 
fourth quarter is thwarted (compare ex 
ante and ex post M, growth in 74-IV). A 
pronounced departure in effective M, 
growth from the open loop plan (the 73-III 
column) is not accomplished until the first 
half of 1975. 

Hindsight is suggestive but ultimately 
frustrating. As shown in Figure 1, the opti- 
mal prescience solution for M, (based on a 
14-quarter horizon) is an interesting con- 
trast to both the feedback Mf and histori- 
cal M, paths. The eight-quarter growth 
rate of the prescience solution is approxi- 
mately equal to the growth of historical M, 
(and of the long-term desired path Mf, for 
that matter) but most of the expansion is 
dumped into the first half of .1974. The 
result of this growth rate pattern is a sub- 
stantial easing of the unemployment rate 
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in the last half of the period at the cost of a 
moderate rise in the rate of change of the 
implicit deflator. 

The feedback strategy hits the accelera- 
tor hard about four quarters later than the 
prescience response. This exaggerated pol- 
icy response is fairly typical of control 
solutions that assign all uncertainty to the 
stochastic disturbances of the final form 
equations. (See discussion in Kalchbren- 
ner and Tinsley.) Whereas the ampli- 
tude of the feedback response would prob- 
ably be moderated by allocating at least a 
portion of the uncertainty to the “slope” 
coefficients of the final form model, it is 
not obvious that more frequent filtering 
would substantially advance the timing of 
the feedback response. 

The prescience solution based on an 
eight-quarter horizon M,(8) is thrown in 
for contrast with 7,(14) to illustrate the 
impact of a short planning horizon. The 
relative oscillation of M,(8) is an attempt 
to play off the differential policy response 
lags in inflation and unemployment against 
the short-horizon assumption that the 
world expires at the end of 1977-II. 

To complete the record of state per- 
formance, the Treasury bill rate swings 
produced by alternative strategies are 
sketched in Figure 2. Note that interest 
rate smoothing was a binding constraint on 
the effective feedback response (e.g., the 
74-III ex ante plan). The discrepancy be- 
tween the ex ante expectations and ex post 
results of the feedback strategy for the bill 
rate and M; reflects the decision to stick to 
the preselected nonborrowed reserves path 
for six-month intervals; if deemed desir- 
able, the ex post swings could be attenuated 
by more frequent feedbacking. 


II. A Brief Post-Mortem 


Since, as a general rule, certainty equiv- 
alence strategies tend to be unusually 
sensitive to initial condition displacements, 
the cautious initial response of the feed- 
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TABLE 2—EXAMPLES OF RELATIVE FORECAST ERROR? 
EVOLUTION FOR GNP INFLATION (g?) AND 
CIVILIAN UNEMPLOYMENT (14) RATES 
Date Fair Wharton “Consensus”? 
E t 74.01 74.07 75.01 73.12 74.03 74.12 73.12 74.12 
74- I| —5i —40 —47 
-I | —47 —20 —36 
go] -IN| —6&4 —35 —37 —30 —57 
-IV | —69 —45 —48 —46 —65 
75- I —26 —31 —25 —23 20 — 1 
— IĮ 17 73 11 27 94 50 
74- 1 — 4 2 0 
-0 —4 4 8 
u -III — 7 — 2 5 9 4 
-IV —24 —15 — 8 —5 —12 
75- I —30 —13 —22 —23 —16 —18 
-H —34 —14 —25 —27 —22 —21 ; 
a Table entries are 100 [y;(t)— y+ }/y- i 
where yr = measured state in quarter r 


y,(t) = forecast of y, generated in month t. 


b Median of forecasts surveyed in Business Forecasts (1973-75), Federal Reserve Bank 


of Richmond. 


back strategy to large perturbations indi- 
cates the difficulty in efficiently filtering 
current measurements. 

1. The crowd consolation. As indicated in 
Table 2, our hypothetical policy makers 
were not alone in underestimating the 
severity of the dislocations of economic ac- 
tivity. Neither the sequence of extravagant 
inflation rates nor the subsequent jump in 
unemployment were anticipated with any 
reasonable lead time by model or judg- 
mental forecasters. In the six quarters 
prior to 1975, historical monetary policy is 
not inconsistent with intermittent feed- 
backing on the effective information sets 
that were historically available. 

2. The phenomenological phumble. As 
might be expected, an untuned model has 
considerable difficulty in processing sto- 
chastic information from unfamiliar sources. 
Information on the considerable boost in 
the price of imports and raw materials and 


- dismantling of price controls literally had 


no place to go in traditional econometric 
models. (A partial list of structural modi- 


fications was suggested in the timely paper 
by James Pierce and Jared Enzler.) The 
procedure of simply adjusting structural 
equation intercepts is not likely to provide 
efficient filters of perturbations from unex- 
pected sources. 

3. Add factor strategies. Traditionally, 
add factor adjustments to model intercepts 
are intended as corrections to the condi- 
tional mean projections of future stochastic 
disturbances to reflect recent information 
from model or judgmental data banks. 
This mean correction procedure is con- 
sistent with a certainty equivalence strat- 
egy for quadratic loss functions but is in- 
appropriate for asymmetric loss functions 
such as (1). 

It can be shown that an approximation to 
optimal instrument settings for a simple 
asymmetric loss function can be obtained 
by the conventional deterministic solution 
after the intercepts of the underlying 
model are adjusted by “add factors” that 
are proportional to the standard devia- 
tions of the model disturbances. Normally, 
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TABLE 3—REDUCTION OF OnE PERIOD FORECAST 
Errors BY FILTERING CONTEMPORANEOUS 
INDICATOR ERRORS 














Variance Reduction 
Relative (%) 
Forecast apa CRG rr A 
State Error 14 indi- Mı Com- 
Variable Range cators ponents 
Unemployment 
rate 18.9 90 13 
Price rate 
of change 43.2 58 22 
Output 2.7 84 22 
Consumption? 0.8 42 4 
Producers durable 
investment? 4.1 ói 8 
Inventory stock 1.5 52 22 
Reduction (%) of One-Period Inflation Forecast Error 
Filler 73-TIL 74-1 74-101 75-1 
14 Indicators 92 15 61 12 





a Twice standard deviation of forecast error relative 
to 73-IL level. 
b Constant (1958) dollars. 


this strategy adjustment is apt. to be of 
small consequence, but in a period such as 
1974 the posterior variance of selected dis- 
turbances should be set significantly 
higher than the estimated variances due to 
the wider dispersion of prior uncertainty. 

4. A case for monthly filtering. Since 
relatively firm estimates of performance in 
a given quarter are not available until 
about the middle of the subsequent quar- 
ter, in practice there is considerable em- 
phasis on diagnostic examinations of 
monthly and even weekly entrails to give 
the planners more elbowroom in the de- 
sign of the feedback strategy. Indeed, one 
justification for the prominant role of 
“judgmental” forecasts in staff briefings is 
their consideration of weekly and monthly 
series outside the quarterly model data 
bank. 

An outside indication of the return to 
massaging intermediate indicators is illus- 
trated in Table 3. The procedure was to 
determine the potential reduction in the 
variance of the one-period forecast errors 
of six candidate state variables, say e,, if 
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one had been able to accurately measure 
the contemporaneous (quarterly) forecast 
errors in certain intermediate indicators, 
say ez. (The significant problem of mea- 
surement error is ignored here but see 
William Conrad.) Since the quarterly 
model equations are coupled, the fore- 
cast error of even a single indicator is 
potentially a linear combination of all 69 
stochastic disturbances in the MPS model. 

A simple filter was used to “blow up” 
the measured forecast errors of the indica- 
tors e; into estimates of the disturbances of 
the structural equations ê which were 
then weighted to form estimates of the 
forecast errors of the “unobserved” states é,. 


(2) êy = GrEGr[GulGn] 6s, 
: z= Efe}, 


where Gz and G,. are the reduced form 
multipliers of the disturbances for the in- 
dicator and state variables, respectivel.y 
The variance matrix £ was constructed 
from a sample of model disturbances for 
the nine years preceding the feedback in- 
terval, _ 
Two sets of indicators were used. The 
first consisted of 14 variables that can be 
measured monthly ranging from personal 
income, manhours and the value of com- 
mon stock prices to interest rates, compo- 
nents of Ms, commercial loans and free 
reserves. The alternative indicator set con- 
sisted only of currency and demand de- 
posits. As indicated in Table 3, M, alone 
is not a particularly good indicator of un- 
expected movements in potential argu- 


‘ments of a policy loss function. It pays to 


“look at everything” in the context of a. 
well-specified model structure. (See discus- 
sion of filtering and references in Kalch- 
brenner and Tinsley and John H. Kareken, 
Thomas Muench, and Neil Wallace). 
Since variance reduction is only an in- 
dicator of average improvement, the bot- 
tom of Table 3 indicates how filtering on 


wer 
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the 14 indicator set might have improved 
the forecasts of price inflation over the 
feedback period. 

We also examined feedback corrections 
based only on measurement of the forecast 
errors of the indicator sets. Preliminary 
results suggest (a) linear approximations 
of feedback correction rules (i.e., without 
iterative improvement) can be misleading 
in the context of a nonlinear model, (b) the 
effective importance of any given indicator 
depends on the specification of the loss 
function, and (c) for the loss function (1), 
the variance of feedback corrections was 
dominated by measurements of the fore- 
cast errors in free reserves, the bill rate, 
and the components of Ms. 


Ill. Future Directions 


Control theory is neither an autonomic 
black box nor a miracle cure. Although the 
returns to filtering are promising, the 
limited. performance of simple feedbacking 
with historical information sets is a sober- 
ing incentive to more creative exploitation 
of theoretical control techniques. 

This paper reports on one aspect of a 
sequence of control projects in progress at 
the Federal Reserve. Projects at the Board 
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include (a) the sensitivity of strategies to 
specification of the policy loss function, 
(b) modification of the quarterly model to 
accommodate “rational” expectations, (c) 
linking of quarterly, monthly and weekly 
models to efficiently filter current measure- 
ments and extract more frequent control 
settings, and (c) the construction and use 
of policy multiplier sequences as stochastic 
processes. (See discussion and references in 
Kalchbrenner and Tinsley.) 


REFERENCES 


W. E. Conrad, “Recognition and Response 
Lags: An Optimal Response to Imperfect 
Information,” presented at Econometric 
Society winter meetings, Dec. 1975. 

J. H. Kalchbrenner and P. A. Tinsley, “On 
the Use of Optimal Control in the Design 
of Monetary Policy,” presented at Helsinki 
Conference on The Monetary Mechanism 
in Open Economies, Aug. 1975. 

J. Kareken, T. Muench and N. Wallace, 
“Open Market Strategy: The Use of Infor- 
mation Variables,” Amer. Econ. Rev., Mar. 
1973, 63, 156-72. 

J. Pierce and J. Enzler, “The Effects of 
External Inflationary Shocks,” Brookings 
Papers, 1974, 13-54. 


DISCUSSION 


Henry C. Warricn, Board of Governors 
of the Federal Reserve System: The use of 
optimal control techniques in planning for eco- 
nomic stabilization is approaching the policy 
stage. At the present time, as the papers before 
us show, the principal application of these 
techniques has been the examination of models 
and of past policies. Its use for effective policy 
advice still seems some distance away. But 
initial efforts to build an optimal control 
approach into Federal Reserve policymaking 
are underway. I believe that there is potential 
for progress at both the technical and the 
policy levels. It is important, therefore, for 
the producers and the potential users of this 
technique to become better acquainted. Model 
builders and policy makers must explore one 
another’s needs and capabilities. 

Policy makers, I believe, regard their role 
as somewhat more modest than that with 
which the terminology of the loss function 
sometimes endows them. The Federal Reserve, 
to be specific, is responsible for only one 
phase of the nation’s economic policy—the 
handling of monetary policy. The overall 
objectives, moreover, are given by the Em- 
ployment Act. Most of the economic policies 
that influence the rate of growth, employment, 
and the degree of price stability, are handled 
elsewhere in the government. Particularly 
when several objectives are involved, which 
obviously cannot all be attained with one 
instrument, it seems somewhat presumptuous 
to state one’s preferences in the form of 
“targets.” 

The monetary policy official naturally has 
ideas also about desirable fiscal policy, and 
about many other policies that influence eco- 
nomic development. Only in the very short 
run can he make fairly firm assumptions as 
to what these policies will be. For the longer 
run, a not unreasonable attitude for him may 
be to think of monetary policy as helping to 
create the environment in which other public 
policies, as well as decisions made in the pri- 
vate sector, will become effective. Any given 
monetary policy may be consistent with alter- 
native combinations of growth, unemployment, 
and inflation. The monetary policymaker will 
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adjust his action to what he sees happening 
in these other spheres. But he should not over- 
estimate his ability to influence the outcome. 

The time horizon over which target values 
are to be set likewise presents difficult prob- 
lems. One may believe that a lower rate of 
economic expansion in the immediate future 
will lead to more sustainable growth and lower 
ultimate unemployment and inflation than 
would a more aggressive policy. But unless 
such preferences are built into a loss func- 
tion, and a long time horizon is allowed for, 
rather extreme policy proposals may follow 
from optimal control techniques applied to 
econometric models with long lag structures, 
as some of the papers at this meeting indicate. 

The policy maker may also be troubled by 
an appearance of misplaced concreteness. He 
may be accustomed to thinking in directional 
terms—up or down—or in terms of rates of 
change—faster or slower. He may want to 
reserve judgment as to precise targets for 
unemployment and inflation until the economy 
is a little closer to what he might consider 
optimal. And if in addition he were asked 
whether he has a quadratic loss function, i.e., 
whether he is indifferent to an equal degree 
of over- and undershooting of his targets, he 
might be tempted to think the whole thing a 
spherical nuisance, i.e., a nuisance from every 
angle. 

Monetary policy in the United States, 
moreover, is made by a group, the Federal 
Open Market Committee. The loss functions 
of all its members are unlikely to be identical. 
Perhaps one could think of a consensus loss 
function, or at least of one that would be 
Pareto optimal as between two disagreeing 
groups. But as a practical matter, it is prob- 
ably easier for such a group to arrive at 
agreement on something on which they are 
compelled to take immediate action such as 
bank reserves, or the money supply, or the 
Federal funds rate, than about desirable condi- 
tions in the economy over which they have 
no immediate control. This leads me to my 
next topic, the role of intermediate targets. 

Intermediate Targets. In an optimal control 
framework, it is argued, there is no need for 
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intermediate targets. It is the ultimate goals 
that go into the loss function. The pursuit 
of these ultimate targets by means of inter- 
mediate targets such as money supply or 
interest rates, it is argued, is in theory sub- 
optimal. Their function is to serve as infor- 
mation variables from which insights into 
developments in the real sector can be 
gathered. The central bank should look at 
them as it should look at other readily observ- 
able data—everything should be looked at as 
a source of information about real develop- 
ments that are not directly or not frequently 
observable. 

This line of argument is in conflict with 
some of the main developments in monetary 
policy making in the United States during the 
last 10 or 15 years. There was a time when 
the Federal Reserve indeed did “look at 
everything.” It was not a technique lending 
itself to much precision, and the development 
of intermediate targets was generally regarded 
as a step forward. 

The advantages of intermediate targets 
have often been described as those of better 
observability and better control. I regard 
particularly the latter as significant. Moving 
directly from money market conditions or 
bank reserves, which the central bank controls, 
to the ultimate targets of growth, employment 
and price stability conveys very little of a 
sense of the quantitative impact of monetary 
policy action. At best, one can have a sense 
of the direction of policy, and even there, as 
we have learned, mistakes are possible if the 
central bank does not distinguish between 
endogenous and exogenous movements in its 
policy variables. This uncertainty is enhanced 
by long lags of policy action. By focusing on 
the money supply or on interest rates, a better 
intuitive sense of the thrust of policy is likely 
to be achieved. The sense of having some pro- 
tection against the extreme kind of error that 
might manifest itself by extreme values of 
these variables, can be helpful. 

Policy makers may be reluctant to sur- 
render this means of obtaining some direct 
feel for the economic meaning of their actions 
and to replace it by a system that tells them 
to move some variable like unborrowed 
resetves, or the Federal funds rate, perhaps 
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drastically, in order to achieve some particular 
results in the real sector. It might come close 
to flying with an automatic pilot. Manual 
control, I believe, would instill greater 
confidence. 

Concern over possibly extreme values of 
policy variables is likely to be another obstacle 
to the greater use of optimal control that will 
have to be dealt with. The experience of the 
postwar period seems to show that extreme 
settings of policy variables, even for rela- 
tively short periods, can be destabilizing. 
Frequent variation in instrument settings 
likewise may add to instability. Given the 
lags and the uncertainties, moderate instru- 
ment settings and a degree of steadiness seems 
preferable most of the time, quite aside from 
possible side effects of wide policy gyrations 
on the functioning of financial markets. Policy 
makers who do have such preferences for 
moderation and steadiness can, of course, put 
them into their loss function, as the paper 
by Kalchbrenner and Tinsley does. But that 
is only partial protection, unless the penalties 
assigned to wide deviations in the paths of 
instrument variables are very high and hence 
perhaps unreasonable. Moreover, one may 
remain suspicious about the properties of a 
feedback process that needs to be disciplined 
in this artificial way. 

Models. The policy evaluation—or advice 
—derived from an optimal control system pre- 
sumably is no better than the model through 
which the feedback flows. Policy makers are 
likely to be interested in several aspects. 

First, while models have reached a certain 
degree of proficiency in short-run predictions 
under ordinary circumstances, and in that 
sense agree with each other, there nevertheless 
seem to be important differences. Policy 
multipliers seem to vary importantly among 
models. Ever within particular models, these 
multipliers seem to be sensitive to small 
changes in the specification of particular 
equations, or to the choice among alternative 
equations of seemingly equal theoretical and 
empirical plausibility. Chow’s paper suggests 
a minimax strategy, choosing among the 
models on the basis of which minimizes the 
worst case. That procedure would provide 
some insurance, but otherwise seems to adopt 
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a rather pessimistic slant. Alternative pro- 
cedures might be to examine models for 
robustness of their policy advice under vary- 
ing assumptions, or perhaps to look for a 
policy that is robust with respect to switches 
among models. Clearly one of the precautions 
policy makers would want to apply is to use 
a variety of models. But when there are 
significant differences, it is not easy to work 
up much confidence. 

Second, there is likely to be concern about 
the possibility of bias in particular models or 
specifications of loss functions. Ando and 
Palash point out that in a quadratic loss 
function, if the target values for unemploy- 
ment and inflation are set low, such as at 
zero, the unemployment variable will obtain an 
unintendedly high weight. My own concern 
is that on the contrary an inflation bias may 
enter the process, via the structure and the 
typical use made of most models. They seem 
to underestimate inflation because of a ques- 
tionable process of forming price expectations, 


which relies on distributed lags of past experi- ` 


ence instead of on rational expectations based 
on observed government policy. The paper by 
Kalchbrenner and Tinsley makes reference to 
the severe underestimation of inflation. 

Additionally, an inflation bias may appear 
if model simulations are kept too short, since 
price effects typically lag volume effects. Long 
model simulations into the future are not 
popular, owing to the difficulty of estimating 
exogenous variables and perhaps also because 
of the longer run instability of some models. 
Nevertheless, by limiting a simulation or fore- 
cast to only a few quarters ahead, the long- 
run price effects may be cut off. These effects 
then will carry less, weight in the optimal 
control simulation while volume effects, which 
occur with less of a lag, dominate. 

Third, still another question about the per- 
formance of present-day models relates to their 
ability to deal with severe exogenous shocks 
such as the devaluation of the dollar, or the 
rise in oil prices. Such effects, as Kalchbrenner 
and Tinsley put it, simply “had no place to 
go in traditional econometric models.” Now 
that the high rates of unemployment and 
inflation that resulted have become part of the 
data, users of the models’ output are likely 
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to be concerned about possible distortions 
from these outliers. 

Uncertainty. Policy makers may be con- 
cerned about the kind of advice they are likely 
to get when the outlook appears more un- 
certain than usual. At such times, anyone 
with a firm opinion is likely to carry dispro- 
portionate weight, but in the case of advice 
from a model that is part of the risk to be 
guarded against. The natural tendency of 
policymakers, under such conditions, will be 
in the direction of greater conservatism, i.e., 
to do “less” than they otherwise would. The 
meaning of “less” may not be the same for 
everyone, although technically it would seem 
to imply that policy action should then be so 
designed as not to add to the variance of the 
loss. In practice, it may just mean to keep 
doing whatever was being done before. 

Among technicians, views do not seem to 
be unified concerning the implication of vary- 
ing uncertainty. A well-known theorem by 
William Brainard states that, under specified 
conditions, uncertainty reduces the scale of 
action. Kalchbrenner and Tinsley, in an earlier 
paper, seem to be of the same opinion. I have 
heard others quoted to the effect that un- 
certainty probably but not necessarily implies 
greater conservatism. In any event, the users 
of optimal control probably would like to 
know whether they run the risk, under partic- 
ularly ticklish conditions, of being confronted 
with extreme advice from this source as they 
often are from other sources as well. 

The Outcome of the Policy Simulations. 
Ando and Palash and Kalchbrenner and 
Tinsley have very properly indicated to what 
extent their findings point to alternative ex 
ante policies that in the light of contempor- 
aneous information could have been adopted 
to produce better results. Ex post simulations, 
employing information that policymakers did 
not have at the time, may provide valuable 
lessons for the future but do not constitute a 
valid criticism of past policies. If I understand 
the two pairs of authors correctly, they both 
claim that, with the benefit of hindsight, 
policy could have been significantly improved. 
Kalchbrenner and Tinsley also seem to find 
that, on an ex ante basis, optimal control 
would not have done better. Feedbacking, in 
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other words, is not enough to produce better 
policies, according to their findings. I might 
add that in a set of papers by Hyman-Shapiro 
and Hirsch that will be discussed this after- 
noon, evaluating recent policies with the aid 
of eight alternative models in an optimal con- 
trol framework, the conclusion is reached that 
even with the benefit of hindsight the inflation 
and recession of the last few years could not 
have been avoided, although policy could have 
been improved upon. 


Gary Fromm, National Bureau of Eco- 
nomic Research: The papers presented at this 
and related sessions on optimal control are 
among the most important being given at the 
1975 annual meetings. While none of them 
is pathbreaking, each contributes to a growing 
literature in a relatively new field in economics, 
one that should expand in significance as 
knowledge and techniques develop over a span 
of years, At this stage it is easy to find flaws 
in the methodology and its application for the 
design of optimal economic policies. But, 
especially on the eve of the 1976 Bicentennial 
and Adam Smiths Wealth of Nations, it 
should be recognized that perfection in theory 
or practice is not to be attained at the outset 
but only after substantial development and 
experience. 

To some economists, especially policy 
makers, the thought of using formal models 
and control theory for the design of optimal 
stabilization and growth policies seems, on its 
face, as nonsensical. Yet these same skeptics 
speak approvingly of automatic stabilizers and 
formula flexibility, which are highly related to 
types of strategies that would result from 
applying control theory methodologies. It 
should be recognized that at one limit, con- 
trol theory produces simple strategies like 
Milton Freidman’s prescription of constant 
money supply growth. But, even if simple 
rules only are desired, it seems likely that 
somewhat less rigid control mechanisms could 
vield improved economic performance. For 
instance, a slightly less restrictive economic 
strategy would permit seasonally adjusted 
money growth rates to vary systematically 
within prescribed bands inversely to a leading 
indicator index. 
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However, even with application of more 
complex optimal control strategies, complete 
stability and growth objectives are likely not 
to be achievable because of lack of knowledge 
of the structure of an evolving economic 
system, imperfect and missing data, modeling 
deficiencies of misspecifications, incomplete- 
ness, and aggregation, and stochastic shocks. 
But, I am certain that the results reported at 
this session and those of comparable papers 
are valid—use of control theory techniques 
can reduce output fluctuations and inflation 
while raising the realization of economic 
potential. 

With that introduction let me now turn to 
the present papers. Rather than picking on 
details of each, I will concentrate my remarks 
on issues common to all. One of the key 
aspects is the choice of an objective function. 
Often, as is the case in several papers here, a 
quadratic loss function is chosen such that 
deviations from targets are penalized at non- 
linear rates. Such a loss function may, perhaps, 
correspond to actual preferences. However, 
analysts frequently choose targets arbitrarily 
and it is not realized that nonoptimal solutions 
may be derived as a consequence. This can 
arise for two reasons. First, with a multiple 
argument objective function, if all targets are 
not achievable, points within the possibility 
frontier are as likely to be selected as solu- 
tions as points on the frontier. Second, unless 
the targets are on the frontier at the bliss 
point, target achievement does not lead to 
maximization of social utility (or, the con- 
verse, minimization of disutility) nor to 
optimum policy. That is, a target loss func- 
tion is appropriate only if targets are at the 
bliss point. Determination of the latter 
requires knowledge of both the structural 
constraints of the system (the frontier) and 
the positive utility function. But, if the posi- 
tive utility function is known (or assumed), 
then it no longer is necessary to ascertain 
the bliss point in advance, and direct solution 
for optimal policy can be undertaken without 
specifying any targets or goals. 

Clearly, the economics profession must do 
considerably more work on the determination 
of social utility functions before strong reliance 
can be placed on optimal control policy pre- 


360 AMERICAN ECONOMIC ASSOCIATION 


scriptions. Again, despite the fears of some 
skeptics, this is not as hopeless as it seems 
at first blush. Both direct survey and indirect 
revealed preference methods already have 
shown some promise in ascertaining social 
trade-offs or preferences for output, inflation, 
income transfers, and related variables. It 
should be remembered, too, that even if social 
preference functions are not explicitly iden- 
tified, they are implicit in economic policy 
choices made by the President and the Con- 
gress. The key question is can we do better by 
consideration of explicit trade-off functions 
than by leaving them hidden and implicit. 
The answer, I believe is clear. As in other 
areas of decision analysis, formalization of 
implicit assumptions and structural charac- 
teristics (the trade-off functions and con- 
straints) should lead to more informed and 
intelligent choices which are more consis- 
tent with welfare maximization than those 
which would occur without such explicit 
identification. 

In specifying or estimating these welfare or 
tradeoff functions, analysts should beware of 
strong simplifying assumptions such as ignoring 
time dimensions and preferences, complemen- 
tarities in preferences among arguments, 
trade-offs in amounts and variations in argu- 
ments, and, in general, the impact of un- 
certainty and stochastic influences. Too often, 
for the sake of expediency in the ease or cost 
of computations, extremely simplified func- 
tions have been assumed. There is need to 
perform sensitivity analyses with different 
forms, arguments, and parameters of such 
functions because policies and their ranking 
can change dramatically as these are altered. 
Fromm and Taubman found, for instance, 
that choices between policies shifted as the 
elasticity of substitution in a CES utility 
function was varied within plausible limits. 
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The same violence of simplications -has been 
true with regard to structural constraints. If 
the world truly were linear and recurcive, 
optimal control solutions could easily be 
calculated. But most models of the economy 
reveal significant nonlinearities and, in selected 
blocks, strong simultaneity. My own exper- 
ience with the Brookings and FED-MIT 
models has shown that linearizing such sys- 
tems, even on a piecewise basis, drastically 
alters structural characteristics and multipliers 
on policy instruments. Therefore, extreme 
caution is advised in interpreting optimal 
control results that depend heavily on linear 
approximations. 

The handling of uncertainty is another 
problem area. Again, based on simulations 
with the Brookings model and employing a 
utility function that incorporates risk prefer- 
ences, it would appear that strong simplifi- 
cations, such as certainty equivalence, are 
dangerous and lead to nonoptimal policy 
prescriptions. One clear need in this area is to 
define some terminology. For instance, we 
need definitions that differentiate between 
stochastic terms in estimation and model 
solution within sample periods, beyond sample 
periods, and for residuals of ex ante and ex 
post predictions with and without introduction 
of prior information such as constant and 
parameter adjustments or add factors. 

In the short time allotted, it has been pos- 
sible only to touch on a few general issues and 
not grapple with details and some of the 
admittedly strange results of applying control 
techniques in the Ando and Palash and 
Kalchbrenner and Tinsley papers. But these 
authors and Gregory Chow, are to be con- 
gratulated for fine efforts which should lay 
a basis for much future work in this 
important field. 


POLITICAL ECONOMY: SOME USES OF THE 
EXIT-VOICE APPROACH 


Individual Mobility and Union 
Voice in the Labor Market 


By R. B. FREEMAN* 


Standard economic analysis of the im- 
pact of trade unions on the labor market 
is straightforward: unions are monopolis- 
tic organizations that raise wages and 
create inefficiency in resource allocation. 
Industrial relations experts tell a more 
complex story, stressing the diverse effect 
of unions on work rules, managerial 
decision making, and “virtually every as- 
pect” of the activity of enterprises. To 
what extent do the non-wage eifects of 
collective bargaining make the monopoly 
model incomplete or misleading? Do 
unions perform economically significant 
functions beyond altering wage rates? 

This paper examines the non-wage ef- 
fects of trade unions in the context of the 
“exit-voice” model of the social system 
developed by Albert O. Hirschman (1970). 
Unions are treated as the institution of 
collective voice in the job market; volun- 
tary quits as the expression of exit. Com- 
parisons are made between the free market 
quit and union voice mechanisms for 
transmitting worker desires for conditions 
of employment, compensation packages, 
and rules of the work place to employers; 
some empirical implications of the an- 
alysis are drawn and preliminary em- 
pirical findings described. 


* Dept. of Economics, Harvard University. I have 
benefited from the comments of Albert Hirschman, 
James Medoff, John Dunlop, Zvi Griliches, and 
Martin Segal. 
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I. Employment Relations and 
Conditions of Work 


What makes the exit-voice framework 
a potentially fruitful way of looking at 
trade unions are “the peculiarities of the 
employment contract . . . which distinguish 
it from other kinds of contracts.” (Her- 
bert Simon, p. 183) In a world of uncer- 
tainty, imperfect information, and trans- 
actions costs, employment involves an 
authority relation in which workers sell 
“labor power” to enterprises for extended 
periods of time. As Ronald Coase puts it, 
“the contract is one whereby the factor 
(labor) for a certain remuneration . . 
agrees to obey the directions of an entre- 
preneur with certain limits” (pp. 336-37). 
Because of on-the-job skills specific to 
enterprises (a learning curve phenomenon) 
and the cost of mobility and turnover, 
there are gains to be had from regular 
employment, a continuing relation be- 
tween firms and much of their work force, 
in which allocative and remunerative de- 
cisions are not directly determined by the 
price mechanism.* Because workers care 
about nonpecuniary conditions of employ- 
ment and rules of the work place, and be- 
cause different conditions, rules, and 
methods of organization have different 
costs, the labor contract tends to be com- 

* Because I focus on the situation with regular work 


relations, the analysis is not directly applicable to the 
case of craftsmen who change jobs regularly. 
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plex and multidimensional, involving num- 
erous issues beyond wages, including the 
“social relations of production.” (John 
R. Hicks, pp. 317-18) Because workers 
have some control over their own activi- 
ties and can affect the productivity of 
others, particularly in “team” settings 
where monitoring of individuals is expen- 
sive, their attitudes or morale are potenti- 
ally important inputs into the production 
process. 

The complex, multidimensional and 
continuing nature of the employment re- 
lation creates a substantial information 
problem in the job market (Oliver Wil- 
liamson, Michael Wachter, and S. Harris). 
Within firms, prices convey only crude in- 
formation about preferences and costs. In 
the external market, workers and em- 
ployers must appraise diverse condi- 
tions, rules, and compensation packages 
across enterprises. Over time technological 
changes continually alter the structure of 
the work place and jobs while changes in 
real income lead workers to demand new 
conditions of employment and methods of 
compensation. Firms or organizations have 
continual need for information from work- 
ers not only as Hirschman stresses be- 
cause of decline or decay but because of 
changes in opportunities and efficient 
modes of behavior. 

From the perspective of the exit-voice 
framework information about conditions 
and preferences can be provided by: free 
market “exit,” consisting of quits and re- 
lated behavior and/or by “voice” con- 
sisting of the collective bargaining system 
by which workers elect union leaders to 
represent them in bargaining. Each mech- 
anism has certain strengths and weak- 
nesses, which must enter any welfare eco- 
nomics calculation. Each is, from the per- 
spective of positive economics, likely to 
produce different market outcomes in the 
various aspects of the labor contract. 
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Ii. Quits as an Information System 


Worker control of their own effort in 
work places creates several forms of “exit- 
behavior”: quitting, rejecting a job offer; 
absenteeism, the partial withdrawal of 
labor time; reduction of work effort in 
the form of malingering and slack or in 
extreme cases “quiet sabotage.” Strikes, 
which involve temporary collective exit, 
are best viewed as a tool of voice since 
they involve expression of demands by 
union or union-like group organizations. 

Employers can learn about worker pref- 
erences and the causes of discontent from 
individual quits either inferentially by 
linking different levels of exit to different 
or changing characteristics of the employ- 
ment relation in what amounts to hedonic 
price type calculations or through direct 
questioning, “exit interviews,’ of those 
who quit or make related decisions. 

The amount of information provided 
by either channel is, unfortunately, likely 
to be small relative to the costs of pro- 
cessing the data. Inferring reasons for 
discontent frora “abnormally” high quits 
requires specification of underlying multi- 
dimensional characteristics of work places; 
a reasonably large sample; and sufficient 
variation in conditions or in changes in 
conditions to permit the assignment of 
causality. Inferences about the preferences 
of workers who quit may, because of 
“selectivity bias,” yield incorrect informa- 
tion about average evaluations or the eval- 
uations of future potential quitters. The 
wider the variation in tastes among’ 
workers due to differences in preferences 
and position in the work place (especially 
seniority) and the greater the different 
modes of expressing exit (the young quit, 
while older employees choose less drastic 
actions), the more difficult will the infer- 
ential process be. If all persons had the 
same tastes, introspection by managers or 
foremen would yield answers at no cost. 
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Exit interviews run into a different diffi- 
culty—that of motivating the worker who 
leaves to detail work place problems. 
There is no gain to quitters from provid- 
ing management with desired information 
about dissatisfaction, and there are pos- 
sible losses via bad references—retalia- 
tion for conveying bad news. As a result, 
the leading personnel management text 
reports that “it is extremely diificult to 
get reliable information by means of exit 
interviews” (C. Meyers and P. Pigors, p. 
222). The information content in other 
forms of exit behavior will be even smaller. 
A worker guilty of absenteeism for reasons 
of discontent with work relations will hide 
the reasons for fear of being fired, while 
malingering or quiet sabotage are by their 
nature covert activities. 

Finally, whatever information the quit 
mechanism provides about current condi- 
tions of work, it provides much less about 
changes in conditions and, more impor- 
tantly, about the trade-offs workers are 
willing to make in wages or other condi- 
tions for desired improvements; espe- 
cially when the changes involve more than 
marginal adjustments in the work place. 
Innovations in the labor contract can be 
appraised only by potentially costly trial 
and error experimentation: changing con- 
ditions or compensation and observing 
outcomes. 

Despite the high noise to signal ratio 
in labor market quits, the mechanism has 
desirable properties. Quit behavior de- 
pends solely on individual free market 
“marginal decisions” and does not require 
collective organizations like unions. Such 
behavior has well-known efficiency proper- 
ties. Over time, some employers will ex- 
tract the signal from the noise in quits or 
by trial and error find the “optimal” labor 
contract and come to dominate produc- 
tion or be imitated by competitors. 

Certain features of the quit mechanism 
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suggest, however, that there may be some 
divergence from optimum for extended 
periods of time. Since workers who leave 
an enterprise do not benefit from the im- 
provement in conditions that may result, 
the extent of quitting to convey informa- 
tion may be suboptimal. That is when 
quits are effective in altering work condi- 
tions, the irreversibility of the decision 
provides too little incentive for workers 
to leave. Even if the level of quitting were 
optimal, however, the possibility that quit- 
ters differ in their evaluation of conditions 
from other workers (notably older or 
specifically trained persons who are un- 
likely to quit and whose position in the 
firm gives them a different set of interests) 
makes reliance on quits potentially mis- 
leading. Other forms of exit behavior must 
also be evaluated. In recessions or de- 
clining markets, moreover, quits will be 
ineffective as a mode of workers express- 
ing preferences and obtaining desired 
changes. 

Hirschman’s analysis suggests other 
malfunctioning. Consider the situation 
in which all employers offer the same work 
conditions and where workers quit par- 
ticular enterprises in the hope of attain- 
ing better conditions but in fact cannot do 
so. Each firm has a constant pool of appli- 
cants for jobs and a constant quit rate; 
no information is conveyed about what to 
change and there are no advantages in 
profitability. More generally, the same re- 
sult would occur if the firms had different 
but similarly undesirable work conditions. 
Workers disliking bad condition A in firm 
A would move to firm B where they would 
find bad condition B and so forth. In this 
musical chairs equilibrium, quits are in- 
effective and excessive, at least until “ran- 
dom mutations” by enterprises produce a 
better wage-benefits-conditions package, 
so that quits differ substantially among 
employers. As a result there will be a long 
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period of adjustment to equilibrium. 

From the perspective of workers, the 
information flow is especially likely to be 
faulty with respect to aspects of jobs, 
ranging from treatment by supervisors and 
coworkers to actual (as opposed to nom- 
inal) work responsibilities to evaluations 
of hazard (W. Kip Viscusi), which cannot 
be calculated without actually accepting 
employment. Under the quit system, each 
worker, would, say, learn about the bad 
qualities of a job only after a trial period 
of work and quit. If all workers knew 
about the job, no one would apply (with- 
out larger compensating differentials), but 
the information each gains is lost. 

The question is not, however, whether 
individual mobility ultimately provides 
enough information to attain something 
akin to the optimal labor contract in the 
long run but rather how it does relative to 
the alternative institutional mechanism of 
voice, to whose operation I turn next. 


III. Collective Voice by Trade Unionism 


The institution of voice in the labor 
market is trade unionism and collective 
bargaining. There are several reasons why 
collective rather than individual activity 
is necessary for voice to be effective with- 
in firms. First, the authority relation 
makes it difficult for individuals to ex- 
press discontent due to the danger of being 
fired—it is clearly easier to retaliate 
against a single worker than the entire 
work force. Even with unionization, how- 
ever, some protection of voice is needed, 
particularly for activists, as is recognized 
in the Wagner Act, which makes it an 
unfair labor practice to fire or otherwise 
discriminate against persons for trade 
union activity. Second, the communal na- 
ture of work conditions and rules which 
apply to all workers in the establishment 
creates a public goods problem of pref- 
erence relation. Individuals cannot bar- 
gain over plant-wide conditions nor trade 
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wages for fringes when there are sizeable 
set up costs. They will not have the incen- 
tive to reveal their preferences when the 
activity of others may produce the public 
goods at no cost to them. Elicitation 
of preferences and determination of ac- 
ceptable bargaining packages are one 
of the major tasks of trade unions 
and critical components in the operation 
of successful collective bargaining sys- 
tems. Third, because of the regularity of 
employment, there is a need to “police” 
or monitor contracts and thus for a col- 
lective agency specializing in information 
about the contract and in representation 
of workers. The ubiquity of grievance sys- 
tems (found in 96 percent of contracts) 
or grievance and arbitration (93 percent) 
reflects the importance of contract inter- 
pretation in the operation of collective 
voice (U.S. Department of Labor). 

The major advantages of unionization 
are that it provides: a direct channel of 
communication between workers and man- 
agenment; an alternative mode of ex- 
pressing discontent than quitting, with 
consequent reductions in turnover costs 
and increases in specific training and work 
conditions; and social relations of pro- 
duction which can mitigate the problems 
associated with the authority relation in 
firms. 

Union voice proffers very different in- 
formation about workers’ preferences than 
individual mobility—specific facts about 
areas of discontent and actual tradeoff 
possibilities (albeit masked by negotiating 
strategies). It creates an institutional 
mechanism for innovation in labor con- 
tracts and what may be termed a “new 
market” for labor contracts.? It focuses 
managerial attention and effort on labor 


* Recent theoretical work on the existence of con- 
tingent claims markets and constrained transactions 
is thus relevant, surprising as this may be to the 
theorists, to analysis of the trade union institution 
(Jerry Green and Eytan Sheshinski) . 
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issues on a regular basis, alerting firms to 
problems fairly continually rather than 
by sudden sharp outbursts of discontent. 
In large enterprises, union voice provides 
central management with information 
about local conditions and operations that 
is likely to differ greatly from that ob- 
tained from the organizational hierarchy. 

By providing a mode of expressing dis- 
content beyond exiting, direct informa- 
tion about worker desires and certain pre- 
ferred work conditions that cannot be 
readily , offered by nonunion establish- 
ments, union voice can be expected to re- 
duce quit rates, absenteeism and related 
exit behavior. In the exit-voice model, 
there is ceteris paribus, a reasonably well- 
defined and economically significant trade- 
off between the two mechanisms. The re- 
duction in quits will reduce labor turnover 
and training costs and increase firm- 
specific investments in human capital and 
possibly have efficiency gains." 

One desirable nonpecuniary condition 
of work, an industrial jurisprudence sys- 
tem with formal grievance, arbitration and 
related protection against managerial au- 
thority in establishments, may be “pro- 
duced” only by unionization or some re- 
lated mechanism. The essence of indus- 
trial jurisprudence is the dilution of the 
power of the foremen and other super- 
visors, which would presumably be diffi- 
cult to attain in nonunion establishments 
where management has the “last word.” 
Desire for such rules and procedures im- 
plies that union voice enters as a direct 
argument in utility functions (suggesting 
that in the absence of monopoly wage 
gains, workers would take lower pay for 
collective bargaining) and by affecting 
morale and the social relations in the 
firm, possibly in the production function 
as well. 

On the negative side, the major dis- 


* Of course the reduction in quits could be too great 
with bad consequences for overall labor mobility. 
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advantage of union voice is that, as the 
standard monopoly model stresses, it 
creates monopoly power in the job market 
and wages above and employment below 
competitive levels. There are other costs 
to unionization as well: government, man- 
agement, and workers invest considerable 
resources in bargaining which might have 
been spent on direct production; the pro- 
ductivity of the work force may be re- 
duced by “featherbedding” (one possible 
exercise of monopoly power which would 
not show up in wages per se). Some work 
rules, like closed shops, may be “‘inequit- 
able” to some workers; and more gener- 
ally as a “political organization” unions 
may not reflect the desires of all members 
in a reasonable or “fair” manner. 

Accepting the costs of collective bar- 
gaining, the normative question is whether 
these costs exceed the benefits due to re- 
duction in exit behavior, improved flow _ 
of information, and provision of protec- 
tion against managerial authority. There 
is, in our analysis, a trade-off: by provid- 
ing information and a mechanism for po- 
tentially complex bargaining among work- 
ers and between workers and management 
that is more efficient than quits, collec- 
tive bargaining is likely to yield a better 
“mix” among wages, work conditions, 
rules of the work place and a reduction in 
turnover costs and increased firm specific 
human capital, at the expense of higher 
price of labor. 


IV. Union Voice and Market Outcomes 


The fact that unions are “political” 
organizations whose activities depend on 
the preferences of workers as a group has 
important implications regarding the im- 
pact of collective bargaining.* Whereas 
quits reflect the desires of marginal work- 

“While recognizing the political and organizational 
nature of unions, in this essay I neglect the effect of 
these factors on behavior, treating unions solely as an 


institution that conveys the desires of members. This 
omission will be rectified in future work. 
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ers, voice reflects the demands of some 
average of workers. If as a first approxi- 
mation the median voter model is applied 
to union behavior, policy will be set by the 
median member (who is the marginal 
voter) with the consequence that greater 
weight will be placed on the preferences 
of relatively immobile workers (such as 
older workers and the specifically trained) 
than under the quit mechanism.’ Trade 
unionism transforms the supply side of 
the job market by making median (or 
some other average) rather than marginal 
preferences the “determinant” of the labor 
contract. In the job market, individuals 
for whom there is a great gap between 
(pecuniary and nonpecuniary) wages in 
an establishment and opportunity wages 
are especially likely to exercise voice when 
work conditions change in an undesirable 
way. This contrasts with Hirschman’s 
product market case in which those with 
higher consumer surplus are most likely 
to exit when quality of goods deteriorate. 

The switch from a marginal to median 
(or other average) supply calculus might 
be expected to create inefficiencies since 
optimality criteria invariably require 
marginal first order conditions. Because 
of the union’s role in facilitating informa- 
tion flows and coordinating worker prefer- 
ences in bargaining, however, the situa- 
tion is more complex. Bargaining among 
workers (which would not exist in the 
absence of unions) and potential worker 
demands for public or lumpy goods at the 
work place could offset inefficiency losses. 
Consider, for example, a situation in which 
management can choose one of two modes 
of organizing work, which, exclusive of 
their impact on workers, have equal profit- 
ability. Method A greatly reduces the 


*The median voter model is used as the simplest 
voting model, With many dimensions to contracts and 
groups within unions, it is obvious that a more com- 
plex game-theoretic model is needed to explain actual 
events. 
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well-being of immobile senior workers, 
while method B has no effect on them but 
displeases the mobile young slightly. In a 
market where information is conveyed by 
quits, the behavior of the young would 
lead management to choose method A, 
despite the loss of consumer “surplus” 
to older personnel. In a market with col- 
lective bargaining, the union might arbi- 
trage the differences in preferences, so 
that the firm will pick B, with a negotiated 
redistribution giving the young some com- 
pensatory benefit and the old a less.onerous 
loss than under A. This scenario can be 
expanded, to take account of different fre- 
quencies of quitting under A and B with 
similar results. The greater the difference 
between the losses under the two modes, 
the greater is the possibility that a su- 
perior bargain could be struck through 
the voice mechanism. I do not claim that 
the union will, in fact, arbitrage worker 
preferences correctly for the behavior of 
the union will depend on its internal or- 
ganization, organizational goals, and poli- 
tical power of the various groups which 
are neglected here. The possibility is, 
however, there. 

A second situation in which average 
preferences may yield better outcomes oc- 
curs when desirable work conditions or 
fringe benefits involve substantial fixed 
costs. Marginal evaluation could, as is 
well-known, lead enterprises to reject pro- 
vision of employment conditions which 
would pass a benefit-cost test. 

Advantages or disadvantages of union 
voice aside, by providing a distinct market 
mechanism for imparting information, ag- 
gregating preferences, altering authority 
relations, and changing marginal to aver- 
age evaluations, collective bargaining will 
yield outcomes that differ from those in 
competitive markets. I conclude by sketch- 
ing briefly some of the empirical implica- 
tions of the model and the evidence re- 
garding them. 
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As noted earlier, unionization is ex- 
pected to reduce quits and raise invest- 
ments in firm specific training. Studies of 
interindustrial variation in quits have gen- 
erally found a negative relation. (John 
Pencavel, John M. Burton and J. Parker, 
Vladimir Stoikov and Robert Raimon), as 
does my preliminary analysis of the rela- 
tion between unionization and quits using 
disaggregate data files, which provide a 
superior test, through the route of the 
linkage remains to be determined. At least 
one potential proxy for “specific training,” 
vears of tenure with an employer, is also 
positively affected by unionization (Free- 
man, forthcoming, a). 

Reversing lines of causality, the exit- 
voice model suggests that when quitting 
is nonviable, workers may be more prone 
to unionization. This is roughly consistent 
with Alan Blinder’s evidence that older 
workers and those with family responsi- 
bility are more likely to be union mem- 
bers; with U.S. trade union history, in 
which unionism has grown rapidly fol- 
lowing major recessions or depressions; 
and with union activities in coal, lumber, 
and similar locales from which exit is 
costly. Other factors are obviously also 
important, however. 

Trade unionism can be expected to in- 
crease the fringe benefits share of total 
compensation, both for information con- 
siderations (Richard Lester, p. 494) and 
preference aggregation reasons. Analysis 
of data from individual establishments 
finds a significant positive relation (Free- 
man, forthcoming, b). 

As a relatively permanent market insti- 
tution, preserving information about work 
conditions that might otherwise be lost 
through individual quits, trade unions can 
also be expected to increase differentials 
for bad working conditions relative to the 
competitive market outcome, a result sup- 
ported by Viscusi’s analysis of compen- 
sating differentials for dangerous work. 
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Through the various nonwage effects 
outlined here, unions might be expected 
to alter the overall production process and 
worker productivity. James Medoff and 
C. Brown find, in fact, positive trade union 
productivity effects in cross-industry, cross 
state regressions, holding capital-labor and 
worker quality fixed. 

Finally the model suggests that by di- 
recting attention to work place problems 
and encouraging expressions of discontent 
and by keeping dissatisfied workers from 
quitting, unions may increase job dissatis- 
faction, other factors (wages, conditions) 
held fixed. My preliminary investigation 
of job satisfaction in large data tapes finds 
such a relation. 

If the unionization-satisfaction result 
stands up to more detailed analysis, it has 
significant implications for understanding 
the entire voice mechanism. It suggests 
that voice, of necessity, produces “dis- 
satisfaction” by making individuals espe- 
cially sensitive to and willing to criticize 
conditions. To be effective, voice cannot 
be silent, even when it may produce “the 
goods.” 
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The Economics of Internal Organi- 
zation: Exit and Voice in Relation 
to Markets and Hierarchies 


By Oriıver E. WIiLLIamson* 


The economics of internal organization 
is concerned with two closely related 
issues. As contrasted with received micro 
theory, which is preoccupied with the 
operation of markets (whence the firm 
exists mainly as an analytical conveni- 
ence), the economics of internal organiza- 
tion emphasizes that market organization 
and hierarchical (internal) organization 
are alternative—sometimes substitute but 
also complementary—means of executing 
transactions. The object is to assign trans- 
actions to markets and hierarchies so as 
to achieve a most preferred (usually least 
cost) result, where this is judged princi- 
pally in terms of transaction costs. Where- 
as conventional micro theory is relatively 
unconcerned with assessing the merits of 
executing transactions by one mode rather 
than another (partly because prevailing 
modes are commonly held to be optimal), 
the economics of internal organization 
regards the assignment of transactions to 
markets and hierarchies as intrinsically 
interesting. 

The second issue of importance to the 
study of the economics of internal organi- 
zation concerns organization form. Just 
as market structure matters in assessing 
the efficacy of price mediated transactions 
in the market place, so internal structure 
matters in assessing the properties of ad- 


* Research on this paper was supported by a grant 
from the National Science Foundation (NSF SOC 
72-05550 A02). Helpful comments by Albert Hirsch- 
man on an earlier version of the paper are gratefully 
acknowledged. 
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ministrative organization. The hierarchi- 
cal decomposition of tasks and the types of 
internal control processes that are em- 
ployed are both germane to an assessment 
of internal organization. 

This paper sets out some of the leading 
attributes of Albert Hirschman’s Evit, 
Voice and Loyalty (EVL) (1970) and 
my Markets and Hierarchies (MH) 
(1975). As will be evident, both some- 
times complement received micro theory 
where conventional theory is silent or am- 
bivalent. In other respects, however, EVL 
and MH offer substitute ways of inter- 
preting or dealing with issues that fall 
within the range of received micro theory 
—or straightforward applications thereof. 
EVL and MH also bear complementary 
and substitute relations to each other.* 


I. Leading Attributes 


Both EVL and MH approach the phe- 
nomena of interest in a “rational spirit.” 
Rationality is construed somewhat more 
broadly, however, than is characteristic in 


' Although stilted, received micro theory will be 
taken to be the approach to the study of economics 
set out in any of the better intermediate micro theory 
textbooks. 

* There is a presumption that the reader is already 
familiar with EVL and MH, either as a result of 
having read the books or one or more papers that 
relate thereto. A series of papers that develop EVL, 
including a survey by Hirschman, were published in 
Social Science Information during 1974. Also see R. R. 
Nelson and M. Krashinskey (1973). Papers dealing 
with MH include Oliver Williamson (1974a) ; William- 
son, Michael Wachter and J. Harris (1975); and 
Williamson (1976). 
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economics: although net benefit consider- 
ations govern, extra-economic and systems 
considerations, both of which stretch the 
net benefit calculus beyond its normal 
range, also appear. 


A. Analytical Novelty 


Given that a good or service is to be 
provided, EV L is concerned with the qual- 
ity characteristics of the resulting prod- 
uct—with special attention to the ques- 
tion of whether potential spillover benefits 
are conferred on the less informed part 
of the population by the more informed 
subset. EVL proposes that the standard 
economic model, in which “exit” is the 
principal mechanism by which adaptations 
are accomplished, be augmented to make 
allowance for the mechanism of politics; 
namely, “voice.” Exit adaptations can and 
usually are taken by parties acting inde- 
pendently. For voice to be effective, how- 
ever, generally requires collective action.” 

Rather than focus on goods or services 
as such, MH is concerned with the man- 
ner in which the implied set of transac- 
tions needed to accomplish any given pro- 
ductive outcome are organized. Contrac- 
tual efficiency requires that transactions 
be organized in such a way as to econo- 
mize on the bounded rationality attributes 
of human decision makers and to design 
interfaces between successive stages of 
production that promote harmony and at- 
tenuate opportunism. Both market and 
internal contracting modes are examined. 
Market modes include complex contin- 
gent claims contracting, incomplete long- 
term contracts, and recurrent spot con- 
tracts. Internal modes include peer group 
organization, simple hierarchies, and com- 
pound hierarchies of various kinds. As 


"EVL also points out that the study of politics 
(voice) can benefit by paying greater attention to the 
use of exit—as an alternative to or used in conjunction 
with voice. This aspect of the argument is neglected 
in this paper. 
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contrasted with the standard economic 
model of received micro theory, in which 
the firm is regarded as a production func- 
tion to which a profit maximization ob- 
jective has been assigned, the firm in MH 
terms is a device for economizing on trans- 
action costs. For such economizing pur- 
poses, the details of internal organization 
(in factoring problems hierarchically and 
in internal control respects) matter. 


B. Paradigm Problems 


The Nigerian railway case may be re- 
garded as the paradigmatic example in 
EVL. Hirschman puts it as follows: 


The presence of a ready alternative to 
rail transport makes it less, rather than 
more, likely that the weaknesses of the 
railways will be fought rather than in- 
dulged. ... This may be the reason public 
enterprise, not only in Nigeria but in 
many other countries, has strangely been 
at its weakest in sectors such as trans- 
portation and education where it is sub- 
jected to competition. [p. 44] 


The suggested remedy involves blocking 
or inhibiting exit, thereby to mobilize voice 
and achieve a collectively superior out- 
come. Variations on the argument appear 
in conjunction with the treatment of pub- 
lic schools in the United States and of 
oligopoly. 

The paradigmatic example in MH is the 
insurance problem. As is well-known, in- 
surance suffers from disabilities of two 
kinds: adverse selection and moral hazard. 
It is less widely appreciated, however, that 
both are attributable to the same set of 
causes. Thus adverse selection difficulties 
appear because of (1) the impossibility 
or high cost of making ex ante dis- 
criminating judgments between applicants 
whose objective risks differ, which is a 
manifestation of bounded rationality, and 
because (2) poor risks cannot be relied 
upon to disclose their risk characteristics 
accurately, which is a reflection of oppor- 
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tunism. Similarly, moral hazard problems 
appear because of (1) the high cost of 
assessing ex post insurance claims in cir- 
cumstances where risks and decisions are 
confounded (bounded rationality) and 
because (2) reports by insureds of negli- 
gent behavior cannot be taken at face 
value (opportunism). Conventional insur- 
ance is less complete for these reasons 


. than it otherwise would be and nonmarket 


or market-assisted insurance alternatives 
are correspondingly more important. 

By simple reinterpretation of param- 
eters, in which productivity attributes of 
workers are substituted for risk attributes 
of insureds, the employment relation can 
be shown to be of the same form as the 
insurance problem; problems akin to both 
adverse selection and moral hazard arise 
and for identical reasons. The vertical in- 
tegration problem, in turn, is a variant 
on the employment relation; and strong 
parallels exist or can be established in 
studying conglomerate organization as 
well. Thus labor markets, intermediate 
product markets, and capital markets can 
each be interpreted in a consistent frame- 
work. Hierarchical modes of organization 
supplant market modes in each instance 
in the degree to which they serve to econo- 
mize on bounded rationality and attenu- 
ate the exercise of opportunism. 


C. Antecedent Literature 


The antecedent tradition on which EVL 
relies is a mixture of politics and eco- 
nomics, the former of which is rather dif- 
fuse. Within economics, EVL relies in 
part on the literature that has been con- 
cerned with organizational slack (Richard 
M. Cyert and James G. March; Harvey 
Leibenstein) and partly on the market fail- 
ure literature, of which Thomas Schell- 
ing’s subsequent work on the “ecology of 
micromotives” is an example. This last 
is especially germane, in that the sub- 
optimization outcomes which sometimes 


SOME USES OF THE EXIT-VOICE APPROACH 371 


result when micromotives operate in an 
unrestrained way is the major concern of 
EVL. 

The antecedent literatures on which 
MH mainly relies are (1) the transaction 
cost literature of the 1930’s (John R. 
Commons; Ronald Coase), (2) the more 
recent market failure (Kenneth Arrow 
1969) and contingent claims contracting 
literatures (Arrow 1974, Ch. 2), (3) as- 
pects of organization theory (Herbert A. 
Simon, I. Goffman) and (4) the importance 
to the study of economics of factor non- 
homogeneity (Friedrich A. Hayek, Peter 
B. Doeringer and Michael J. Piore). An 
attempt is made to identify a core set of 
factors which, directly or indirectly, un- 
derlie the transactional frictions with 
which each of these literatures is sepa- 
rately concerned. An “organizational fail- 
ures framework” is then proposed, which 
framework is applied to the study of 
transactions across markets and within 
firms in a variety of contexts. The pairing 
of bounded rationality with uncertainty/ 
complexity on the one hand and of oppor- 
tunism with small numbers bargaining 
conditions on the other are key features 
of the framework. 


D. Extraeconomic Dimensions 


Both EVL and MH introduce extra- 
economic factors that do not ordinarily 
appear in conventional analysis. This does 
not imply that efficiency considerations 
are suppressed; rather a broad definition 
of efficiency is favored in which it is 
acknowledged that extraeconomic factors 
matter and by noting that alterna- 
tive modes of organization affect these 
differently.* 

A central concern of EVL is that market 
(exit) alternatives can “atrophy the de- 
velopment of the art of voice” (p. 43, 


*In neither case, however, are the extraeconomic 
factors that are introduced well-integrated into the 
analysis. 
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emphasis in original), with debilitating 
system consequences. This challenges the 
usual economic presumption that more 
degrees of freedom are always to be pre- 
ferred to fewer. The Hirschman view is 
shared by R. M. Titmuss, who argues that 
an all-donor system of collecting blood has 
superior properties to a mixed voluntary- 
commercial effort (Titmuss). The cir- 
cumstances under which such arguments 
can be expected to hold, however, have 
yet to be delimited. The relevant public 
policy subset to which EVL applies is 
thus not well defined. 

EVL also introduces the notion of loy- 
alty and is concerned with its conse- 
quences. When is this functional, in that it 
facilitates recovery from adversity, and 
what are its limits? Finally, although EVL 
originally interpreted the exercise of 
voice as a costly undertaking, Hirschman 
now acknowledges that—-for some in- 
dividuals, for some purposes, over some 
range—voicing itself is valued. Evidently 
dissent has cathartic effects and/or the 
prospect of influencing outcomes is affirm- 
atively regarded. “Public interest” activi- 
ties for which the voicer can expect to 
receive acclaim attract voicing energies. 

MH introduces the notion of atmo- 
sphere and argues that supplying a satis- 
fying exchange relation is part of the 
economic problem, broadly construed. Ref- 
erence to atmosphere is intended to make 
allowance for attitudinal interactions, and 
the systems consequences that are asso- 
ciated therewith. Market exchange tends 
predominantly to encourage calculative 
relations of a carefully metered sort and 
works well when there are few unsettled 
obligations that carry over from one trans- 
action to the next. To process all trans- 
actions as though they were of this kind, 
however, is unwarranted. In particular 
to mediate transactions which are linked 
by attitudinal nonseparabilities as though 
they were independent (hence can be 
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settled in a transaction-specific, guid pro 
quo fashion) can lead to inferior contract- 
ing modes in which anonymity is over- 
stressed and system losses are incurred. 
Contracting for the services of human 
assets is the leading instance where the 
influence of current metering on future 
performance needs to be assessed with 
care. Considerations of internal due pro- 
cess arise in this connection. Collective 
organization, in both peer group and em- 
ployment relation respects, arises partly 
for this reason. 


II. Some Similarities 


A. New World Views 


The authors of EVL and MH plainly 
believe that they are onto a new way of 
organizing a wide set of social science 
phenomena. Hirschman puts it as fol- 
lows: “I had come upon a manner of an- 
alyzing certain economic processes which 
promised to illuminate a wide range of 
social, political, and indeed moral phe- 
nomena” (p. vii). Among the applications 
which he notes are “issues as diverse as 
competition and the two-party system, 
divorce and the American character, black 
power and the failure of ‘unhappy’ top 
officials to resign over Vietnam” (p. vii). 
Likewise Williamson observes that “I was 
advised by a number of scholars to whom 
I distributed an earlier version of the 
manuscript that a distinctive worldview 
was being offered and that this ought to 
be emphasized” (p. xii), and goes on in 
his concluding chapter to contrast the 
proposed approach with a series of alterna- 
tive paradigms—including, in addition to 
received micro theory, the structure-con- 
duct-performance paradigm and the prop- 
erty rights approach. 

That the EVL and MH approaches 
generalize is evident from subsequent work 
that has been done in each. The two other 
papers given in this session demonstrate 
that EVZ helps to illuminate aspects of 
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both labor and urban economics. For an 
application of MH to the study of regula- 
tion see Williamson (1976). 


B. Voice 


Both EVL and MH feature the use of 
market alternatives to autonomous con- 
tracting in which voice is prominent. But 
voice can take a variety of forms, and the 
forms characteristic of EVL and MH are 
rather different. Thus voice, as it is used 
in EVL, is mainly a protest activity in 
which consumers are appealing to sup- 
pliers for better quality products. Voice 
here takes place across a market. In MH, 
by contrast, voice takes place among the 
members of an internal organization and 
occurs in a continuing rather than in a 
sporadic way. Adaptations of a sequential- 
decision making kind, rather than of a pre- 
specified contractual kind, are thereby 
facilitated. 

Internal organization can be regarded, 
for some purposes, as an effort to attenu- 
ate costly and repeated bargaining be- 
tween autonomous parties by joining the 
` two parties in a common ownership unit, 
thereby to achieve a more nearly joint 
profit maximizing outcome. The resulting 
internal dialogue is apt to be rather dif- 
ferent than that which occurs between a 
supplier of a good or service who is con- 
fronted by an articulate group of dissident 
customers who seek a change in policy 
which favors their objectives. Only if the 
dissidents were to integrate backward or 
take over the supplier would the parallels 
between EVL and MH be reasonably com- 
plete. This is not, however, in the spirit 
of EVL. 


C. Understatement of Market Powers 


Both EVL and MH are of special rele- 
vance in circumstances where markets 
either do not or prospectively will not 
work well. The emphasis, accordingly, is 
on market frictions and on devising non- 
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market or market assisted adaptations 
thereto. This is altogether useful, but the 
remarkable properties of markets for 
bringing large numbers of buyers and 
sellers into adjustment are somewhat neg- 
lected in the process. An undervaluation 
of the powers of markets may be an un- 
intended byproduct of both. 


Ill. Some Differences 


The differences that are treated here are 
often not very great. Sometimes they 
serve to complete or elaborate remarks 
already made in the sections above. 


A. Markets 
1. Oligopoly’ 


EVL takes the position that firms in 
oligopolistic industries are able and often 
do offer their customers shoddy merchan- 
dise without either losing trade or suffer- 
ing the complaints of voice. Disgruntled, 
but silent and nonknowledgeable, cus- 
tomers move from one oligopolist to an- 
other under the “perpetual illusion” that 
things will get better only to discover, to 
their dismay, that they do not. The ap- 
parent exit choices that oligopoly affords 
are accordingly characterized as wasteful 
and diversionary. Full monopoly is said to 
be better since, absent the illusion of exit, 
voice would be mobilized and superior re- 
sults would obtain. 

There are two problems with the argu- 
ment. For one thing, consolidated (mon- 
opoly) ownership gives no assurance that 
the diversionary range of choice to which 
Hirschman objects will be altered. If the 
monopolist offers multiple brands—which 
in the automobile industry to which 
Hirschman refers (pp. 27—28) is to be ex- 
pected—voice-blunting consequences will 
presumably continue. Except, therefore, as 
product differentiation is impossible (as 


* The discussion in this subsection follows Williamson 
(19748, 1974b), 
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in homogeneous product industries), is 
prohibited, or users are somehow locked 
into whatever brand they are initially as- 
signed, the voicing response on which 
Hirschman relies may fail to materialize. 
Additionally, Hirschman appears to under- 
value the benefits of oligopolistic, competi- 
tion. MH offers a rather different view, 
where the problem of oligopolistic col- 
lusion is posed in contracting terms. The 
difficulty of reaching and enforcing a joint 
profit maximizing result by a group of 
oligopolists, which involves interfirm con- 
tracting of an implicit kind, is contrasted 
with the ease of achieving such an out- 
come by a dominant firm (monopolist). 
Dominant firms enjoy collusive advan- 
tages over oligopolists in three significant 
respects. For one thing, the dominant firm 
does not have to write a complex interfirm 
“contract” in which future contingencies 
are identified and appropriate adaptations 
thereto are devised. Rather, the dominant 
firm can employ an adaptive, sequential 
(intrafirm) decision-making procedure, 
which economizes greatly on bounded ra- 
tionality demands, without exposing itself 
to the risks of contractual incompleteness 
which confront autonomous parties to a 
horizontal interfirm agreement. Second, 
adaptation within a firm (in contrast to 
that between firms) is promoted by the 
more complete development of efficient, al- 
beit often informal, communication codes 
and an associated trust relationship be- 
tween the parties. Third, as between semi- 
autonomous operating divisions in a dom- 
inant firm and fully autonomous oligopo- 
lists, the incentives to cheat are less and 
the machinery for penalizing defectors is 
more efficacious in the dominant firm. MH 
accordingly concludes that the net bene- 
fits of transforming oligopolies to mon- 
oplies, thereby to activate voice, are doubt- 
ful, Indeed, the opposite policy recom- 
mendation is reached: subject to the con- 
dition that a sacrifice of scale economies 
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is not implied, dissolution of dominant 
firms into rivalrous oligopoly warrants 
serious attention. 


2. Capital Markets 


EVL pays scant attention to competi- 
tion in the capital market. To the extent 
that it does, such competition is charac- 
terized as effete. MH, by contrast, regards 
competition in the capital market as inte- 
gral and points up the symbiotic relations 
that have developed between internal 
organization (which, if of the appropriate 
kind, can usefully be regarded as a minia- 
ture capital market) and the capital 
market itself. Conglomerate organization 
is interpreted in these terms. 

The argument here is that, where com- 
petition in the product market is weak or 
lacking, capital market competition for 
managerial control over corporate assets 
has an important role to play. The hier- 
archial transformation of firms from tra- 
ditional, functionally organized entities to 
divisionalized structures permits an in- 
ternal resource allocation competition to 
be set up which facilitates the assignment 
of capital to high yield purposes. Although 
the divisionalized firm’s investment oppor- 
tunities are limited, its ex ante knowledge 
with respect to each is very deep and its 
ex post ability to monitor investments is 
great. Both adverse selection and moral 
hazard problems associated with conven- 
tional capital market operations are there- 
by attenuated. 


3. Command Economies 


Command economy issues of two types 
should be distinguished. One entails the 
polity; the other concerns the organization 
of firms. EVL explicitly addresses the 
former but not the latter. The MZ treat- 
ment of firms in an enterprise system has 
a bearing on the organization of firms in 
a command economy, but the issues are 
not expressly developed. 


+, 
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EVL notes with respect to the polity in 


command economies that “With exit- 


competition playing a much smaller role 
in the Soviet economy than in the market 
economies of the West, it was found neces- 
sary to give voice a more prominent role” 
(p. 34). It offers no corresponding advice, 
however, for the organization of firms. 

Although MH is concerned throughout 
with the organization of an enterprise sys- 
tem, the organization form issues which 
are addressed in this context apply more 
generally. As compared with conventional 
industrial organization, where internal 
organization is neglected and concern over 
market organization predominates, MH 
argues that internal organization pro- 
foundly matters. To shift a transaction 
out of the market and into the firm with- 
out simultaneously examining the way in 
which such a transaction will be subject 
to internal incentives and controls is at 
best hazardous and can be foolhardy. 

The limits of hierarchies in both vertical 
integration and firm size respects are rele- 
vant in this connection. Both capitalist 
and socialist firms experience expenditure 
distortions as the incremental transaction 
is shifted out of the market and into the 
firm. Unsurprisingly, the extent to which 
these develop is a function of organization 
form. 


B. Public Policy 


Quality issues are of major concern 
throughout EVL. These appear in connec- 
tion with the Nigerian railway problem 
and in the discussions of oligopoly and 
connoisseur goods. And the connoisseur 
goods discussion leads into general system 
concerns that the possible failure of voice 
to be mobilized in requisite degree will 
result in deterioration with respect to “a 
number of essential services largely de- 


ê Quality considerations also come up in discussions 
of how the quality of government is affected by 
loyalty. 
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fining what has come to be called the 
‘quality of life’” (p. 53). 

The strategy of exit-blocking so as to 
induce voice, thereby to impose connois- 
seur preferences on the remainder of the 
population, can be addressed in two parts. 
First, in what circumstances, if any, can 
it be justified in simple efficiency terms? 
Second, where these conditions do not ob- 
tain, what prima facie indicators ought to 
be satisfied before exit-blocking is seri- 
ously entertained? This latter is the more 
difficult issue and is not addressed here. 
I nevertheless think it instructive that 
exit-blocking need not turn, always or en- 
tirely, on complex value judgments of a 
nonefficiency kind. 

Thus assume that the only significant 
differences between two consumer groups 
is that one has greater time, inclination, 
or capacity to evaluate alternatives in a 
discriminating way. Imposing the choice 
of the more discriminating group on the 
other can then be regarded, I submit, as 
an efficient outcome in conventional spe- 
cialization of labor terms. (That it does 
not obtain “naturally”—i.e., without pub- 
lic policy assistance—is presumably ex- 
plained by frictions in the system.) In cir- 
cumstances, however, where the groups 
arguably differ in preference and other 
respects, exit-blocking is a political deci- 
sion with deeper ramifications. The possi- 
bility of supplying immobile or disadvan- 
taged sectors of the population with 
wherewithal, so they could exercise exit, 
rather than constrain already mobile seg- 
ments ought also be considered as a 
remedial measure. 

MH raises quality considerations mainly 
in conjunction with the discussion of at- 
mosphere and then in only a limited way. 
To the extent that alternative contracting 
modes differ in atmospheric respects and 
these affect the quality of life on the job, 
neglect of these will result in suboptimiza- 
tion. Put differently attitudinal nonsepara- 
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bilities are neglected only at the risk of 
transactional inefficiency. 

The public policy thrust of MH is 
mainly with respect to antitrust enforce- 
ment. A revision of antitrust thinking is 
urged in which transaction cost consider- 
ations are expressly taken into account. 
More discriminating policies with respect 
to vertical integration, conglomerate or- 
ganization, dominant firm industries, and 
oligopolies are proposed. 

Also, MH conjectures that problems of 
devising market alternatives to regulation 
for natural monopoly industries are apt 
to be more severe than the advocates of 
_ franchise bidding (Harold Demsetz 1968; 
R. A. Posner 1972) have indicated. Sub- 
sequent application of the contracting ap- 
proach to the franchise bidding issue sup- 
ports the conjecture (Williamson 1976). 


IV. Concluding Remarks 


As indicated at the outset, the paper’s 
emphasis on the economics of internal 
organization biases the discussion in favor 
of the MH approach. Despite this bias, it 
‘is apparent that EV L has many interesting 
insights to contribute to the study of eco- 
nomic organization. In many respects, 
EVL and MH are complements to each 
other as well as complements to received 
micro theory. 

Of special significance in this respect is 
the fact that EVL is mainly concerned 
with community objectives of a quality of 
life kind while MH is more narrowly con- 
cerned with transactional efficiency. Inas- 
much as both are vital in the design of any 
high performance system, addressing com- 
plex economic problems in both the more 
aggregate language of exit and voice as 
well as in the more microanalytic contract- 
ing language of markets and hierarchies 
is apt often to be fruitful. 

A comparative institutional approach to 
the study of economic phenomena is em- 
ployed by both. The alternative to markets 
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that is emphasized.in EVL is voice. Shift- 
ing transactions out of the market into 
the firm (in labor, intermediate product, 
and capital market respects) is studied 
in MH. 

The object of EVL is to mitigate the 


. dysfunctional consequences that are asso- 


ciated with the unrestrained exercise of 
micromotives. Blocking or inhibiting exit, 
thereby to mobilize voice and achieve a 
collectively superior outcome is the recur- 
ring theme. 

The object of MH is to evaluate organ- 
izing modes in terms of transactional effici- 
ency, where this is judged comparatively. 
Institutions are assessed with respect 
to their properties for economizing on 
bounded rationality and attenuating op- 
portunism. Ceteris paribus, those market 
and internal structures that realize trans- 
actional economies in these respects will 
display superior survival qualities. 
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Consolidation or Diversity: 
Choices in the Structure of 
Urban Governance 


By Dennis R. Younc* 


In very large measure, issues of struc- 
ture in metropolitan area governance can 
be characterized by a basic organization 
choice: consolidation or diversity. Along 
several dimensions, a basic policy variable 
is whether public decisions are to be made 
by a few large organizations or units of 
government, or many small ones. Two 
key dimensions are spatial and vertical 
organization. 

Spatial organization refers to the draw- 
ing of political boundary lines over urban 
space, dividing population groups into 
separate political constituencies. The 
issue for urban governance is how such 
boundaries should be drawn—specifically, 
whether they should encompass large or 
small areas, and small, homogenous or 
large, diverse population groups. Vertical 
organization refers to the possible separa- 
tion of the “collective demand articula- 
tion” from the “supply” aspects of public 
service provision. Governments often have 
the options of contracting to, or subsidiz- 
ing, private or other public suppliers 
rather than producing services “in 
house.” To what extent should the sup- 
ply and demand aspects of government 
be separated, and supply arrangements 
diversified? 

A number of contributors to the field of 
political economy have provided insights 
into the resolution of these organizational 
questions. Albert O. Hirschman’s (1970) 
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theory of “exit and voice” is especially 
germane, as “consolidation” usually im- 
plies an organizational structure more 
dependent on the nonmarket forces of 
“voice,” while diversification often implies 
increased reliance on market-like forces 
of “exit.” 


I. Spatial Organization 


Two key principles underly much of 
the existing economic theory applying to 
delineation of political boundary lines 
over urban space. The first principle, ad- 
vanced in a classic paper by Charles Tie- 
bout (1956) is that urban areas can be 
organized into a heterogeneous, polycentric 
system of many small communities whose 
individual populations have relatively 
homogeneous tastes for public goods. 
Such a mode of organization is said to 
allow citizens to locate in communities 
whose public service packages and tax 
burdens conform most closely to their in- 
dividual preferences. In Tiebout’s model, 
an equilibrium is developed via citizen 
mobility, under which local public goods 
are allocated in an approximately optimal 
fashion, analogous to the functioning of 
the marketplace for private goods. 

Tiebout’s theory assumes the absence 
of interjurisdictional externalities. Such 
external effects between communities not 
only upset the optimal allocation of re- 
sources of the Tiebout model, but of 
course represent a key problem of urban 
governance. Political economists have of- 
fered two approaches to the resolution 
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of intercommunity externality problems. 
Those in the Tiebout tradition of favor- 
ing polycentric governance have stressed 
the use of intergovernmental agreements 
to ameliorate interjurisdictional externali- 
ties. This simply means that adjacent 
communities whose activities impose bene- 
fits or costs on one another can bargain 
in order to reach a level of externality pro- 
duction that would be socially optimal. 
This solution seems desirable except for 
the possibility that external effects may 
be widespread and may involve many dif- 
ferent jurisdictions. Under such circum- 
stances, the possibility of a bargain be- 
comes remote, as the decision-making 
costs of reaching agreement among af- 
fected communities becomes very large. 

The second mode offered by political 
economists for the solution of interjuris- 
dictional externality problems is inter- 
nalization via the adjustment of poli- 
tical boundary lines so that external ef- 
fects are fully encompassed by single poli- 
tical jurisdictions. This is Mancur Olson’s 
(1969) principle of “fiscal equivalence,” 
under which a given political constituency 
would face both the full costs and the full 
benefits of a particular public service or 
action. Olson notes the delicacy of draw- 
ing boundaries via this principle. In par- 
ticular, boundary lines encompassing too 
small an area will fail to fully internalize 
external effects. On the other hand, boun- 
daries drawn too widely risk the danger of 
“internality.” In this case, relatively few 
people in a confined part of a jurisdiction 
are affected by a particular externality or 
(proposed) public good, but since the 
whole jurisdiction is required to support 
a collective action, a satisfactory resolu- 
tion may not take place. Thus, there is 
the danger of substituting “political ex- 
ternalities” for interjurisdictional exter- 
nalities, by moving from boundaries that 
are too narrow to boundaries that are too 
wide. 
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The alternative of a federal structure of 
government presents, at least in theory, 
an attractive compromise to the Tiebout 
polycentric system on the one hand, and 
complete consolidation on the other hand. 
Metropolitan federalism offers the possi- 
bility of retaining the political identity of 
communities at the local level while allow- 
ing a higher level of government to ameli- 
orate intercommunity external effects. But 
the compromise is certainly not without 
its own problems. Clearly an all-encom- 
passing layer of government at the metro- 
politan level will face problems similar 
to “internality.” That is, controlling coali- 
tions of local communities may impose 
political externalities on other localities in 
the metropolitan area. 

Hirschman’s theory of “exit and voice” 
adds a few new wrinkles to the foregoing 
traditional political economy arguments. 
For example, Hirschman (1974) observes 
that reliance on the exit option is far too 
heavily emphasized by the Tiebout theory. 
In the first place, even where mobility is 
high, people move for a mixture of mo- 
tives, not necessarily dominated by public 
goods considerations. Second, the level of 
mobility, even among high income groups 
is restrained. Hirschman describes the 
phenomenon of “exit fatigue” that quickly 
sets in with respect to moving one’s resi- 
dence. However, limitations on exit do not . 
necessarily contradict the efficacy of a 
system of many small, homogeneous, self- ` 
governing communities. In particular, the 
mechanism of voice itself may be more 
effective when applied in the context of 
smaller, homogeneous rather than large 
heterogeneous communities. This, in fact, 
seems more important than the exit op- 
tion, in explaining the empirical findings 
of researchers such as Elinor Ostrom and 
Gordon Whitaker (1973), Robert Bish 
(1971), and Brian Stipak (1974), that 
small, homogeneous communities seem, to 
be more successful in achieving 
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levels and quality of services if they are 
politically self-contained than if they are 
part of a larger jurisdiction. 

There are several reasons for the possi- 
bly increased effectiveness of voice in the 
context of smaller, more homogeneous 
communities. First, is the phenomenon of 
internality. Political externalities can be 
imposed on non-self-governing communi- 
ties contained within large political juris- 
dictions, but not on self-governing com- 
munities. In addition, there is the likeli- 
hood that citizens will participate (use 
voice) more in smaller jurisdictions where 
they have a higher probability of impact 
and can see what effects they are having. 
Such an hypothesis is consistent with Ol- 
son’s (1971) theory of collective action, 
which Roland McKean (1974) uses to 
explain the failure of citizens to partici- 
pate in the political process. It also seems 
consistent with Hirschman’s (1974) ob- 
servation that exercise of voice can be 
sometimes viewed as a pleasurable or ful- 
filling experience. In particular, we would 
surmise that such fulfillment would be 
enhanced by the greater expected impact 
of voice in smaller jurisdictions. 

Other aspects of the exit-voice frame- 
work, however, seem to contradict the 
efficacy of a system of many small juris- 
dictions, especially where mobility differs 
substantially among population groups. In 
particular, a polycentric system implies 
the presence of choice in selecting one’s 
jurisdiction of residence, and the potential 
use of exit as an ultimate, if not immedi- 
ate, response to deterioration of the serv- 
ices in one’s present community. But, as 
Hirschman notes, exit will first be used 
by mobile, high income consumers who 
are more sensitive to quality than cost. 
These citizens will move to more expen- 
sive (suburban) jurisdictions leaving be- 
hind (and often effectively locking in) 
people who are less mobile, less quality- 
conscious, and less willing or able to 
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utilize voice to repair the quality deterior- 
ation that has taken place. For these and 
other reasons, communities become segre- 
gated into those with high quality, high 
cost and low quality, low cost programs. 

Exit-voice theory suggests that it may 
be preferable to eliminate the exit option 
in such a system, i.e., to lock quality- 
conscious consumers into the same juris- 
dictions as their less quality-conscious 
compatriots. This could be effected by re- 
placing the polycentric arrangement with 
a consolidated metropolitan government. 
Under such a consolidation, quality-con- 
scious consumers, having nowhere to exit, 
would presumably use voice more effec- 
tively in checking general deteriorations 
in service. 

But consolidation is no panacea. The 
key considerations appear to be income 
and political control. As long as some 
people are poor, they will be more price 
than quality conscious. As long as middle 
income groups are numerous and power- 
ful, they will maintain political control 
and skew the allocation of public re- 
sources toward their own ends, irrespec- 
tive of the governing arrangement. Middle 
and upper income groups operating with- 
in a polycentric governmental structure, 
create suburban tax havens through zon- 
ing, to eliminate the transfer of resources 
to the support of low income communities. 
Alternatively, under a consolidated struc- 
ture, middle and upper income groups 
utilize the political process to effect the 
same ends within a jurisdiction. It is 
simply testimony to the relative ineffici- 
ency of the latter or the subtlety of the 
former in inhibiting resource transfers, 
that suburban jurisdictions have opposed 
consolidation. 

We can speculate that effective resolu- 
tion of urban governmental spatial struc- 
ture may require multiple independent 
communities controlled by different popu- - 
lation groups. Alterations of the price- 
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quality trade-offs would have to be accom- 
plished by structural reform in the form of 
income redistributive arrangements (e.g., 
revenue sharing) at the metropolitan level. 
In this manner, the effect of local control 
would be to strengthen voice of each (rela- 
tively homogeneous) citizenry, while the 
effect of income redistribution would be to 
redress the price-quality trade-off of lower 
income communities. 

The issue of intercommunity externali- 
ties is placed within the context of exit- 
voice theory by noting that by definition, 
there is but limited exit possible from 
widespread external effects. In such a cir- 
cumstance, a voice-oriented institutional 
framework seems required. In the urban 
environment, this suggests areawide units 
of government overarching local communi- 
ties, for services such as transportation, 
air and water quality, waste disposal, and 
energy distribution. But in view of the 
aforementioned difficulties in using voice 
in large heterogeneous governmental juris- 
dictions, how can this level of government 
be successfully structured? The funda- 
mental problems persist: minorities will 
be neglected by virtue of their submerg- 
ence in a majority sea, while participation 
will be inhibited by the sheer size of the 
jurisdiction. These effects may be mini- 
mized but not eliminated by keeping the 
size of areawide jurisdictions to smallest 
units consistent with substantially intern- 
alizing relevant externalities. 

Given the existence of public functions 
involving extensive areawide effects, there 
seems no easy way to circumvent these 
problems in the implementation of voice. 
Areawide levels of government are neces- 
sary, and necessarily imperfect. 


IL Vertical Organization 


There are various options for govern- 
mental units to ensure that public services 
are supplied to their jurisdictions: govern- 
ments can produce services themselves, 
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contract with other producers, or allow 
citizens to use the marketplace under ar- 
rangements for possible subsidy and regu- 
lation. Robert Warren (1964), Bish 
(1971) and others point out that the fore- 
going “supply response” aspect of public 
goods provision is conceptually distinct 
from the “demand articulation” function 
of government, and should be organized 
by different criteria. Thus, it is argued 
that governmental units need not be large 
enough to fully exploit scale economies, 
or to produce every variety of differenti- 
ated product, for they can always contract 
with efficiently sized or specialized (pri- 
vate or other public) suppliers. 

Furthermore, it is argued that govern- 
mental units should focus solely on de- 
mand articulation. Political economists of 
the polycentric school reason that a sys- 
tem featuring local communities organized 
as “consumer cooperatives,” purchasing 
from multiple suppliers competing for 
contracts with these cooperatives, is effici- 
ent both in a production sense—control- 
ling the cost and quality of services, and 
an allocation sense—matching service out- 
puts to local preferences. But this conclu- 
sion, which is heavily dependent on the 
effectiveness of exit (by communities) in 
the markets for public services, would 
seem to vary with the nature of particular 
public services. For example, Oliver Wil- 
liamson (1973) notes that “contractual 
incompleteness”—the inability or costli- 
ness of exactly specifying the desired na- 
ture of a service or the expected behavior 
of a contractor under all possible con- 
tingencies—can mar the desirability of 
contracting relative to “in-house” supply. 
In simplest terms, contracts appear to 
work best in areas where all important 
aspects of the output are quantifiable, 
where the technology is known and costs 
are predictable, and where a degree of 
competition can be assured. 

A basic option alternative to formal 
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contracting or in-house supply, is to sanc- 
tion private supply under some type of 
franchise or regulatory scheme which may 
involve rate setting, public subsidy, or 
the enforcement of various operating rules 
and guidelines. There is, of course, a wide 
spectrum of practices in this category 
ranging from regulation of monopolistic 
utilities, through administration of voucher 
programs to finance consumer use of com- 
petitively provided services. Arguments 
for privately supplied, publicly regulated 
services stress the motivational benefits 
to suppliers of self-financing and (in some 
cases) competition, as well as the ability 
of individual consumers to select the spe- 
cific quantities desired at a given price. 

The exit-voice framework provides an 
interesting perspective on these questions 
of consolidated or diversified, public or 
private supply. In particular: 

Government in-house supply depends 
for its discipline directly on citizen voice 
expressed through the local political pro- 
cess. This voice is inevitably inexact and 
“noisy” as it must be integrated through 
channels of complaint and voting. 

Government contracting combines exit 
and voice. Voice is directed by citizens, 
through the political process, to govern- 
mental overseers. Those overseers exer- 
cise both exit and voice in attempting to 
discipline contractors. A presumed advan- 
tage of contracting, as already noted, is 
that it strengthens citizens’ voice by con- 
verting local government into a kind of 
consumer cooperative whose interests are 
aligned with the citizens, rather than a 
supplier whose interests may be at odds 
with those of the citizenry. 

Government regulation of private mon- 
opoly provides for very weak forms of 
both exit and voice. Exit is hampered by 
the paucity of alternatives and the essen- 
tialness of services. Voice is muffled by 
the usual insulation of regulators from the 
political process, and the unequal strengths 
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with which supplier and consumer interests 
are heard by regulators. On the other 
hand, regulation carries within its frame- 
work of definition the potential for the 
exit and voice strengths of the contract- 
ing arrangement. In particular, voice can 
be strengthened by bringing regulatory 
commissions into the general governance 
structure. Exit can be strengthened by 
eliminating the permanence of franchises 
and introducing precise performance cri- 
teria upon which rate or subsidy increases, 
and franchise renewals, would be granted. 

Use of competitive private supply takes 
greatest advantage of control via exit. 
Here the consumer wields direct power 
via his choice to patronize one producer 
or another. Interestingly, competitive sup- 
ply can also exhibit the most direct mani- 
festation of consumer voice. For under 
this arrangement, consumers are more 
likely to articulate their concerns directly 
to suppliers before exercising exit. Furth- 
ermore, it is under this arrangement that 
suppliers are most likely to listen to these 
same consumers (precisely because of the 
threat of exit). 

Beyond these general observations, par- 
ticular characteristics of services influ- 
ence the efficacy of exit and voice, and 
the desirability of one or the other of 
the foregoing supply arrangements, For 
example: 

—economies of scale may preclude or 
discourage the provision of choice among 
several suppliers; hence, exit via competi- 
tive supply arrangements may be unreal- 
istic for such services as telephone, elec- 
tricity, rail transport, water supply, and 
sewers. 

—the difficulty of precisely specifying 
the desired nature of service output or 
supplier behavior in all contingencies can 
make exit a sterile means of control. “In- 
formation rich” voice (dialogue between 
consumers and producers) is needed to 
reach a satisfactory resolution, and avoid 
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the risks of strategic behavior under mis- 
guided contract specifications. Thus, in- 
house supply may be preferred to con- 
tracting, and monopoly, or costly exit, may 
be preferred to competitive arrangements 
for this reason. An example here is ele- 


. mentary schooling whose output is suffi- 


ciently complex and ephemeral so that 
contracts cannot be completely specified 
and parental exit does not neatly convey 
the reasons for dissatisfaction. 

-—some services pose natural exit bar- 
riers, i.e., high personal costs for changing 
one’s source of supply, which reduce the 
efficacy of competitive arrangements by 
taking the edge off the threat of exit. 
Examples include day care centers and 
nursing homes where changes are disrup- 
tive of the lives of clientele; or housing 
where exit involves the high dollar costs 
of moving. 

—for services which Hirschman de- 
scribes as “connoisseur goods,” exit may 
be limited to those who can afford more 
expensive private alternatives. Such is the 
case with education, health care, and 
housing. In this circumstance, the danger 
is that “quality-conscious” consumers will 
exit, leaving behind those consumers who 
cannot exercise exit nor effectively use 
voice. Hirschman’s analysis suggests that 
barriers to exit (or abolition of alterna- 
tives) would help prevent quality deteri- 
oration by keeping the most effective 
wielders of voice locked in. On the sur- 
face, this hypothesis appears to argue for 
monopolistic arrangements which (hope- 
fully) channel voice effectively. Alterna- 
tively, it may well be that correcting in- 
come balances through subsidy can do 
much to void the problems of connoisseur 
goods. A combination of corrective sub- 
sidy plus consumer information might ease 
the segregation of quality and nonquality- 
conscious consumers and reduce the cor- 
relation of this bifurcation with income 
and minority groups (just as local revenue 
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sharing might do the same for communi- 
ties as a whole). 

—some services have no viable con- 
sumer groups that can competently exer- 
cise exit (and perhaps voice also). Serv- 
ices provided to children, the ill or infirm, 
or criminal offenders, clearly preclude exit 
as a viable option at the consumer level. 
Hence, the options are seemingly reduced 
to in-house government supply or con- 
tracting. But these arrangements are also 
hindered in these circumstances by the 
absence of a strong advocacy group to 
whom government would be responsive. 
A possible circumvention of this problem, 
suggested by this author (1974), is the use 
of “proxy consumers” to make exit choices 
and exercise voice on behalf of individual 
consumers. For children in school, or eld- 
erly persons in nursing homes, members 
of the immediate family often serve this 
purpose. But even in such areas as crim- 
inal corrections or foster care, judges, 
probation officers, social workers and 
lawyers potentially fit this role. 

Given the foregoing variety of service 
characteristics which affect the efficacy of 
exit and voice, we should expect that dif- 
ferent services can be best organized verti- 
cally in different ways. For example, if 
exit is hampered by exit costs, vague serv- 
ice character, or absence of a viable con- 
sumer, then contracts might be avoided in 
favor of in-house control, and consumer’s 
choice must be supplemented by voice- 
responsive governmental supervision of 
some kind. Or if exit is effective relative 
to voice, i.e., where service character is 
well defined, consumers are viable, and 
exit costs low, then competitive or con- 
tract arrangements could be emphasized. 

In contrast to the discussion of spatial 
organization of urban government, the 
economist’s bias towards exit as the prin- 
ciple means of regulation, appears to serve 
him better in the domain of vertical or- 
ganization of public services. While there 
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is a considerable variety of practices in 
the United States at the present time, it 
seems safe to propose that voice-dependent 
modes of supply organization are empha- 
sized too heavily for local public services. 
Recent experiences in education, sanita- 
tion, even fire protection, indicate possibly 
greater useful exploitation of exit, through 
contracting and competition, to replace 
stagnant forms of bureaucratic and regu- 
lated monopoly supply. (See E. S. Savas, 
1974.) 


III. Conclusion 


Consideration of the various problems 
in each organization dimension of urban 
governance reveals no uniform preference 
for voice-based (consolidated) or exit- 
based (diversified) modes. In the ex- 
tremes, complete spatial and vertical inte- 
gration would bring out in full bloom the 
circumstances under which voice is dys- 
functional, while full diversification along 
these dimensions would do the same for 
exit. The choices in between are numer- 
ous, varied, interdependent, and depen- 
dent upon the character of individual serv- 
ices, and clientele populations. A review 
of this discussion reveals various circum- 
stances where exit seems to work best and 
where exit fails, and where voice seems to 
work best and where voice fails. 

Economists are fond of the term 
“market failure” which is taken to mean 
the failure of market arrangements to 
bring about an optimal allocation of 
goods and services. Using Hirschman’s 
terminology we can take the liberty of 
characterizing market failure more broad- 
ly, as the circumstances in which the use 
of exit, or exit-based organizational ar- 
rangements, fail to maintain organiza- 
tional performance. Such a definition 
would extend the classical one to include 
not only the conventional conundrums of 
externalities and economies of scale, but 
also the various other factors discussed 
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here such as exit costs and complexity 
of output. Given the characterization of 
market failure as failure of the exit mech- 
anism, it is but a short step to defining 
a complementary concept—“nonmarket 
failure.” Nonmarket failure would be the 
circumstances in which the use of 
voice, or voice-based organizational ar- 
rangements, fail to maintain organizational 
performance. 

The twin concepts of market failure 
and nonmarket failure bring to mind two 
immediate ideas seemingly worthy of 
further development. First, just as we can 
envision ideal market conditions under 
exit based arrangements (e.g., perfect 
competition, with all its concommitant 
assumptions), we can also attempt to 
visualize ideal circumstances for voice- 
based arrangements—perhaps where self- 
governing communities or organizations 
are composed of small-homogeneous units. 
Given these “ideals,” one approach to 
organizational reform might be to attempt 
to approximate these ideals in practice. 

A second outgrowth of the duel concepts 
of market failure and nonmarket failure 
is not so sanguine, however. A review of 
the various circumstances under which 
exit fails and voice fails reveals that voice 
does not necessarily succeed where exit 
fails. For example, overcoming the exit 
failure due to areawide externalities in 
urban areas requires a large, heterogene- 
ous voice-based metropolitan government 
structure which is also subject to voice 
failure. Thus, for a given circumstance, 
market failure and nonmarket failure are 
simultaneously possible! 

It is likely therefore that there is a 
core of public services and other economic 
activities for which no perfectly satisfac- 
tory organizational solutions may be avail- 
able. While this appears to be a very pessi- 
mistic conclusion, it may have its redeem- 
ing virtues. For it may serve to warn re- 
formers of various persuasions, both econ- 
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omists and political scientists, that “the 
grass is not necessarily greener on the 
other side.” Some areas of economic activ- 
ity at least, appear to be necessarily or- 
ganized in an imperfect way. 
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DISCUSSION 


ALBERT O. HirscHMan, Institute for Ad- 
vanced Study: In the venerable folklore of 
traditional economics political action in the 
economic sphere has typically been considered 
as noxious interference with the totally bene- 
ficent market mechanism The equally ven- 
erable opposing point of view castigates the 
Invisible Hand as the Blind Forces of the 
Market—note the clever replacement of 
Adam Smith’s metaphor by one that uses a 
closely related image—-and instead advocates 
planning by a political authority that, in turn, 
is assumed to be totally beneficent. A prin- 
cipal intent of my work on exit and voice, 
considerably bolstered by all three papers 
presented at this session, was to show that 
there is a wide range of economic processes 
for the efficient unfolding of which both indi- 
vidual, economic action (via exit) and partici- 
patory, political action (via voice) have 
important constructive roles to.play. The 
novelty of the theory for the economist—apt 
to infuriate or to disconcert both market and 
planning enthusiasts—consists in its stress on 
voice not as a substitute for the market nor as 
a restraint on it in a few well defined situa- 
tions, but as another generally available 
mechanism that, like the market, has its 
strengths and weaknesses, its successes and 
failures. There is also a stress on the possi- 
.bility of unstable equilibria between exit and 
voice as one drives out the other and on the 
`. lack of once-and-for-all solutions through opti- 
mal mixes of exit and voice. In other words, 
the new approach does not satisfy our craving 
‘for equilibrium, harmony and final repose. If 
it has met, nevertheless, with the beginning of 
a response from economists, this is probably 
because’ of the new or renewed emphasis on 
such phenomena as ignorance and the cost of 
information, transaction costs, bounded ration- 
ality, X-efficiency, and even altruism. The 
possibility of “market failure” is today no 
jonger limited—as was taught not long ago 
by received doctrine—-to the presence of exter- 
nalities, and I welcome Dennis Young’s pro- 


efficiency. In this perspective the availability 
of another mechanism—voice—-should not be 
viewed as a threatening rival, but as a welcome 
resource whose potential contribution to a 
containment of our multiple troubles deserves 
to be closely studied. For example, while look- 
ing at the provision of medical services 
precisely in this manner, Carl Stevens has 
recently proposed to complement consumer 
sovereignty—that is, exit—by consumer parti- 
cipation and to limit professional producer 
sovereignty by lay management constraints. 
These terms are useful modulations of the 
perhaps excessively compact “voice.” 

My comments, including some further 
thoughts will be in four parts. 

1. In all three papers, when voice scores 
over exit this is primarily because it is informa- 
tion-rich whereas exit conveys little beyond the 
fact of restlessness or restiveness on the part 
of the consumer, customer, employee or who- 
ever else one has an economic relation with. 
Take Freeman’s paper on labor and the em- 
ployment relationship: here dissatisfaction 
arises from a mixture of motives that includes 
unhappiness about a whole array of working 
conditions no less than the desire for higher 
wages and benefits. Unions are more efficient 
in communicating information about this com- 
plex mixture of complaints than the personnel 
turnover rate. To make this point even 
stronger I would add that the content of 
discontent is apt to change over time: exit 


- always takes the same form no matter what 


posal to redefine this concept broadly in terms ` 


of situations where exit doesn’t do a good job 
of stirring up management and of restoring 
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the complaint; but voice can articulate newly 
arising demands—often, to be sure, with a con- 
siderable lag as the union leadership takes its 
own time to understand and adopt the new 
“outlandish” grievances of its members. 
According to Williamson, markets are not 
working properly whenever the parties are 
involved in a relationship which it is difficult 
to specify fully in writing because of uncer- 
tainty and complexity or which lends itself 
peculiarly to the display of bargaining be- 
havior. In these cases the substitution of hier- 
archy for market relationships between the 
parties is indicated. In my language hierarchy 
can be considered as a special variety of insti- 


ux 
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tutionalized voice and here is therefore another 
case where voice wins out over exit because 
of the fullness and frankness of information 
which it carries. 

Finally, Dennis Young uses the same 
criterion in favoring a large admixture of voice 
for the organization of certain public services. 
He mentions primarily situations in which exit 
is costly and disruptive to the consumers of the 
services, as in the case of day-care centers 
or nursing homes. In my view, these are also 
frequently situations in which the producers 
themselves are still groping for satisfactory 
ways of doing a job which they have taken on 
because there was a demand for it. In such 
increasingly important cases of producer 
ignorance, information-rich voice on the part 
of consumers or of Young’s “proxy consumers” 
is far more helpful than the blankness of exit. 

2. That voice conveys more information 
than exit is one facet of the polarity which 
is highly important for economic applica- 
tions, and which I had neglected in my book. 
Another is the fact that voice, to the extent 
that it is political action or action in the 
public interest, is liable to escape from the 
fetters of the benefit-cost calculus and can 
therefore suddenly gain an unexpected edge 
over silent, self-regarding exit. 

Young notes quite correctly one dilemma 
in the design of local government: the larger 
the territorial unit encompassed by municipal 
government, or by a subdivision of that gov- 
ernment such as a school district, the less 
feasible will it be for the individual citizen 


to practice exit and the more important’ 


is it therefore for voice to function actively 


and intelligently; yet voice is presumably - 


more apt to become mobilized when the 
area to which it extends is none too large. 
Decentralization of public schools and of pub- 
lic services has been advocated precisely for 
the purpose of facilitating and activating 
citizen participation. 

It may be questioned, however, whether the 
propensity to voice is likely to increase 
indefinitely as the territorial unit within which 
voice is raised shrinks in size. Voice can 
become an end in itself, and its exercise can 
become confused with the attainment of its 
objective. As soon as that happens its cost 
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(in time spent, for example) can measure 
instead the satisfaction or benefit received 
from its exercise or “consumption.” For this 
mutation of cost into benefit to occur it is 
necessary that the exercise of voice be felt as 
something beyond the many activities that are 
primarily self-regarding. Though originally 
prompted by personal concerns, voice becomes 
an enjoyable, exhilarating experience when it 
is also action in the public interest, sometimes 
just because it is felt as a release from the 
unremitting pursuit of purely self-regarding 
activity. But voice stands to lose this public 
interest dimension if the area within and on 
behalf of which it is raised shrinks unduly: it 
then becomes essentially self-regarding like 
exit and at that point its cost will once again 
be rigidly computed. Here is perhaps a simple 
explanation of the consistently higher voter 
turnout in national as compared to local elec- 
tions. In local elections, the public interest 
dimension is less obvious and the cost of voting 
tends to be computed and related to its con- 
ceivable benefits; national elections, on the 
other hand, partake of the character of public 
celebrations and even of the traditional “feast 
of fools”: the lowly citizen is transformed 
into the sovereign—though only for one day 
as Rousseau lamented—and he enjoys him- ' 
self thoroughly in the process. 

3. What has just been said explains much 
about the economist’s preference for exit: 
voice is a far more complex, less predictable 
mechanism. In my book I stressed the simi- 
larities between the ways in which exit and. 
voice operate. I overlooked or failed to stress 
sufficiently certain characteristic differences. 
He who voices remains within the organiza- 
tion, maintains a relationship with it. Hence 
the organization and its management can do 
things to him and in particular can treat him, 
because he voices, differently from the way in 
which it treats the other members. 


It can treat him worse, punish him for. z 


daring to voice. There may be retaliation and ` 
reprisals against someone who criticizes an. 


organization, but remains within its reach. For™ `: 


that reason, it has been argued by Birch that 


a4 
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` the availability of a fast getaway: <(exit) -is 


a' precondition for a good volume of voice. I 
agree but would also point out that a number 
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of social mechanisms have been evolved to 
make voice retaliation-proof even in the 
absence of exit. Examples are the secret vote, 
the Ombudsman institution which make it pos- 
sible for individuals in a bureaucratic organi- 
zation to complain outside of hierarchial 
channels, and trade union bargaining as 
described by Freeman. 

Another hazard that exists for voice far 
more than for exit is the exact opposite of 
retaliation: instead of being penalized, he who 
voices is singled out for special favors. By 
giving the complainant preferential treatment 
the delinquent organization seeks to still his 
voice and to buy him off: in this manner, it 
may once again avoid having to improve the 
general quality of its performance. This man- 
agerial strategy is present when firms extend 
“goldplated service” to their more important 
customers; it is also often practiced by admin- 
istrative agencies rationing out goods and 
services to applicants according to nonmarket 
criteria, 

This strategy of countering voice is em- 
ployed not only for the purpose of appeasing 
important individual customers; it can be 
particularly useful to management in dealing 
with voice that takes collective form, as in the 
case of trade unions, consumer organizations 
and the like. Special treatment and favors 
extended to the leaders of such organizations 
could have results that range all the way 
from a slight reduction in militancy to outright 
corruption. This is one of the major risks to 
which the effectiveness of collective organized 
voice is exposed. 

4. It was a general underlying assumption 
of my book that both forms of activism, voice 
and exit, would, if successful, achieve a 
benefit (a positive externality) for the non- 
activists. This assumption would hold when- 
ever a firm turns out a product (or the 
government a policy) the tastes for which are 
so constrained that any improvement in 
quality or performance undertaken by manage- 
ment in response to exit and voice is sensed 
as a positive event by everyone, activists as 
well as nonactivists. What happens when this 
constraint is relaxed? Suppose that different 
consumer-members have different ideas about 
what sort of improvements are needed and 
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further that the ideas and tastes of the acti- 
vists differ systematically from those of the 
nonactivists. To the extent that it is successful, 
the voice of the activists will then cause the 
quality of the product or policy to vary in 
such a fashion that benefits are bestowed pri- 
marily or exclusively on them. The reason is 
simple: voice is information-rich and is able 
to give precise instructions to management. 
Note that those who voice will here receive 
special benefits without any conscious buying- 
off activity on the part of the organization. 

This constellation has implications that 
differ considerably from my previous model. 
I had argued that, when exit is available and 
loyalty weak, deterioration would make for 
rapid desertion of the potentially most influ- 
ential carriers of voice and would thereby 
cause further deterioration of organizations 
that are so constituted as to respond more to 
voice than to exit. I still hold that this model 
corresponds to one set of important situations 
in the real world. But to the extent that the 
just noted conditions prevail, the outlines of 
another set with almost opposite character- 
istics appear. It can happen that an institution 
originally or nominally set up to service a wide 
group comes to cater predominantly to the 
wishes and tastes of an articulate minority 
or oligarchy within that group. If exit is 
available at all under these circumstances, it 
could then become the weapon that will 
typically be wielded by the “silent majority.” 
In this perspective, the articulate few would 
develop a preference for voice whereas the 
comparative advantage of the underarticulate 
mass would lie in exit; exit might in fact be 
the only means of defense of the voiceless not 
so much against deterioration as against voice- 
induced quality changes that are not in their 
own interest. (I am indebted to Pierre 
Bourdieu and David Riesman for raising this 
point.) 

Actually examples of this reversal of roles 
of exit and voice are not easy to find. While 
it is commonplace for voice to function as an 
instrument of the privileged and for the 
privileged, exit has not often been used to 
provide an avenue of self-defense for the voice- 
less. An important case in which exit did 
approximate this function was during the 
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nineteenth and early twentieth centuries in 
connection with mass emigration from Europe 
to the New World. But, on the whole, exit has 
not been readily available to the voiceless 
masses—they have had to assert themselves 
the hard way through passive resistance, 
revolts, and other attempts at voice. It has 
not often been the case that the advantage of 
the privileged with respect to voice is offset by 
a similar advantage the underprivileged might 
have with respect to exit. To the contrary, 
because of a number of technological and insti- 
tutional innovations, the privileged have in 
recent times compounded their traditional 
superiority in voice with a remarkable prowess 
in exit—witness the flight to the suburbs, 
capital flight, the multinational corporation 
and the brain drain. In emphasizing the dis- 
ruptive consequences of such exits and in 
looking to more voice for a remedy, I may 
well not have given enough attention to the 
possibility that by using voice instead of exit 
the articulate might just feather their own 
nest. I still believe, nevertheless, that, once in 
a while, they will do a bit better than that, if 
only because they cannot help it, that is, 
because the constraints I originally assumed 
do in fact apply. 


Ricaarp R. Netson, Yale University: 
Exit, Voice and Loyalty is a book that has 
excited many people, One reason is that there 
are a lot of good ideas in the book. Let me 
propose that the ideas are at at least three 
different levels. At the most general level, Exit, 
Voice and Loyalty is a complaint about the 
narrowness of much economic thinking regard- 
ing ways to control economic activity and a 
proposal that we broaden and enrich our 
thinking. There is a suggestion that economists 
can learn something by reading in other disci- 
plines, particularly political science. At another 
level, Exit, Voice and Loyalty is a proposal 
for dividing up the ways in which control can 
be exercised into two broad categories—exit 
and voice. Once one recognizes diversity, one 
is tempted to provide some useful categories 
of control. Exit-and-voice is a particular cate- 
gorization. At still another level there are a 
number of analytic propositions about the 
relationship of exit and voice to various 
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variables, and the interaction between the two. 
For example, it is proposed that the use of 
exit erodes the power of voice, that in many 
cases the exit of demanders of high quality 
leads to an organization that provides shoddy 
quality and hence that exit imposes a negative 
externality on those who remain, etc. 

Clearly, different people have found differ- 
ent aspects about the book compelling. I am 
among the people who have found Exit, Voice 
and Loyalty an exciting book. However, 
regarding the book as general complaint and 
proposal for richer thinking, I was persuaded 
of these points before. I think Exit, Voice and 
Loyalty should be regarded as one of a number 
of books that have been making the same 
general point. But its unique contribution 
certainly does not lie there. At the middle 
level of ideas, I have found the exit, voice 
dichotomization important and useful. Earlier, 
I thought that it had a very wide range of 
useful applicability. More recently, I have 
become convinced that the range of useful 
application is limited. For example, when I 
think about questions like the extent to which 
collective demand machinery should be sub- 
stituted for private demand machinery, I have 
not found that the exit-voice language has 
helped very much. In some cases it has pro- 
vided synonyms for words and concepts found 
elsewhere in the literature, like demand aggre- 
gation, collective choice machinery, etc., but 
seems to have no real advantages over other 
terms. And in some cases the exit, voice 
language seems to be simply more cumbersome 
than more traditional language. But for certain 
arenas of my interest, like my work on the 
organization of day care, the exit-voice 
language was extremely helpful, and some of 
Hirschman’s particular propositions quite apt. 
It is in arenas like this that I think Exit, Voice ` 
and Loyalty has made a unique contribution. 

I make these remarks neither to extol nor 
to diminish the book. Rather, my intent is to 
focus attention on where I think the real 
contribution of the book lies. 

The Williamson paper develops some 
themes roughly similar to those I have pre- 
sented above. He too is concerned that the’ 
world view aspects of Exit, Voice and Loyalty 
may be less widely fruitful than some of the 
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enthusiasts seem to claim. I find that I have 
difficulty discussing the Williamson paper 
without getting drawn into a detailed discus- 
sion of the Markets and Hierarchies proposal 
along the same lines that I have sketched 
above regarding Exit, Voice and Loyalty: the 
book as a sweeping complaint and proposal 
for broader thinking, as a particular set of 
categories set forth as a useful general purpose 
organizer, and a number of particular analytic 
propositions that go beyond the categories 
aspect of the book. But I must avoid getting 
drawn in that direction. I only shall stress 
my agreement with Williamson’s concluding 
comment——that Markets and Hierarchies and 
Exit, Voice and Loyalty may be complementary 
rather than competitive. I think that is true, 
and because each is most productive in differ- 
ent limited arenas. For my purposes it is more 
useful to focus on the Freeman and Young 
papers as examples of what two scholars have 
made out of Exit, Voice and Loyalty. 

Reading Freeman’s paper reinforces my 
impressions that the exit-voice language is 
useful in a number of cases, but also in many 
instances that the use of language is forced 
and other terms are better. Freeman focuses 
on the problem of an employer of getting 
information regarding the trade-offs, from the 
point of view of the workers, among various 
dimensions of the job offer. He points out, 
sensibly, that it might be far better to talk 
about these matters with worker represent- 
atives than to try to find out about them 
merely by looking at success or failure in 
hiring and holding workers. Voice here has a 
particular meaning, and rings right in that use, 
although the notion that voice is a richer 
communication channel than exit was not one 
of the central themes in Hirschman’s book. 
Freeman stresses that union negotiations 
which he says are the main voice mechanism, 
are particularly important in deciding upon 
certain atmospheric or public aspects of the 
work condition. In a sense, the union is a 
mechanism whereby workers can decide on 
how much of various public goods (which 
must be paid for by lower money wages) they 
want. Here after the first quick point is made 
and Freeman gets down to discussing 
mechanism, I think the use of the voice 
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language is a bit strained, and more standard 
terms and concepts, drawn from the literature 
on public goods decision making, seem more 
appropriate. Indeed Freeman falls back upon 
these. Freeman says Exit, Voice and Loyalty 
has been useful to him in enabling him to 
think back to an earlier, more institutional 
literature. But I wonder if it is the specifics 
of Exit, Voice and Loyalty that are helpful 
here, or whether what Freeman really is 
welcoming is the general climate that is con- 
ducive now to institutional exploration. 
Hirschman’s book helped to build that climate, 
but so did a lot of others. 

Young’s paper shows the same mix of fruit- 
ful and cumbersome uses of concepts from 
Exit, Voice and Loyalty. The most fruitful use 
is where Young focuses on situations where 
exit is costly (moving) and there are oppor- 
tunities to influence governmental action by 
greater involvement. The voice concept is a 
good one for connoting aggressive action from 
within. However, when Young begins to dis- 
cuss the range of considerations bearing on 
whether or not one should try to establish 
governmental machinery to try to aggregate 
demands for certain kinds of goods, or to 
take into account diffuse externalities, I am 
not sure that he gains much by use of the 
term “voice.” The problem is well-described 
by the more iraditional language of the 
anatomy of market failure. The issues of the 
appropriate organization of governmental 
machinery are complex, discussed in many 
places in the literature, and it does not help 
very much to have the issue posed in terms 
of “voice.” One problem of mechanisms that 
aggregate diverse interests is that the voice is 
babble. 

In other words, jointly with me, and inde- 
pendently, Young has made more fruitful use 
of the exit-voice language. It seems to me that 
Hirschman’s concepts, and many of his specific 
analytic propositions, are right on the mark 
regarding classes of product or service with the 
following attributes. Experience, rather than 
shopping, is where the key information comes 
from. The services or goods can be and often 
should be specially tailored to the demander 
by the supplier. It takes time and experience 
for the supplier to learn about the demander’s 
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tastes or problems. The provider has some 
interest in retaining his customers. The day 
care study that Dennis Young and I did 
exploits Hirschman’s ideas. I think they are 
applicable and underused in the study of pro- 
fessional services more generally, for example, 
in the content of the patient-doctor relation- 
ship. Of course there are many other uses in 
which the exit-voice language is useful. Many 
of these are discussed in Hirschman’s book. 
Some new arenas where exit and voice concepts 
can be used fruitfully are contained in the 
Young and Freeman papers. 
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I can sum up my feelings this way. The 
ideas in Exit, Voice and Loyalty are important 
and useful. However, the scope and generality 
of the big ideas sometimes have been over- 
stated. I believe that the power of the cate- 
gories, when applied to a limited but important 
arena, is very considerable. And some of the 
detailed analytic propositions in the book are 
very useful in certain special cases. It is a 
book, very useful in a circumscribed arena, 
like Chamberlin’s work on monopolistic com- 
petition, rather than a widely embracing world 
view. That is reason enough for praise. 


NEW DEVELOPMENTS IN THE THEORY OF 
MONOPOLISTIC COMPETITION 


A Survey of Advertising and 
Market Structure 


By Gerarp R. BUTTERS* 


The economics of advertising is marked 
by the same emotional commitment to 
conflicting schools of thought that is usu- 
ally associated with monetary theory and 
the economics of speculation. To all ap- 
pearances, the choice of both the axioms 
used and data to be interpreted has been 
made in order to justify preexisting con- 
clusions rather than to make an unbiased 
test between alternative theories. How 
else is one to explain the vehemence and 
fixity of many economists’ views in the 
face of gradually accumulating, but still 
sparse, evidence? 

The controversies endure in large part 
because advertising still remains outside 
the core of accepted theory. Neither the 
standard Marshallian partial equilibrium 
analysis nor the Arrow-Debreu general 
equilibrium analysis even admits the exis- 
tence of advertising. Two major explana- 
tions of advertising are widely held: one 
considers advertising as a set of psycho- 

. logical ploys which induce consumers to 
buy products or brands that they other- 
wise would not buy; the other treats ad- 
vertising as a provision of information 
which allows consumers to make more 
discriminating choices within the frame- 
work of a fixed set of preferences. The 
source of difficulty is that although these 
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theories have opposing welfare implica- 
tions, it is exceedingly difficult to devise 
tests which distinguish between them em- 
pirically. In the absence of a sound, agreed 
upon theoretical base, the field began its 
development by asking broad and impre- 
cise welfare questions, such as “Is adver- 
tising good or bad?” and “Does advertis- 
ing reduce competition?” by developing 
ad hoc arguments on all sides, and by 
amassing inconclusive empirical evidence 
to support alternative contentions. The 
result is that we have accumulated a rich 
fund of insights, but we are saddled with 
imprecise terminology and ill-posed ques- 
tions which stand in the way of clear 
analysis. For recent surveys of the liter- 
ature, the reader is referred to the books 
by James Ferguson and Richard Schmal- 
ensee. In the space allotted here, I can 
only point out one example of the im- 
precision of the current debate and make 
a few suggestions as to how research 
might proceed. 


I. Advertising and Profitability 


A case in point is the ongoing contro- 
versy over the relationship between ad- 
vertising, concentration, and profitability. 
A number of recent studies, most promi- 
nently those done by William Comanor 
and Thomas Wilson (1967, 1974), have 
found a significantly positive coefficient 
for advertising in regressions of industry 
rates of return on industry rates of adver- 
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tising expenditure (usually in the form of 
advertising divided by sales) and other 
variables. This result has been held to 
support the proposition that advertising 
raises profits through some mechanism 
such as by creating brand loyalty or by 
increasing the minimum efficient firm size. 
Three sets of objections have been raised 
frequently to this line of reasoning. The 
first set dismisses the positive coefficient 
as a Statistical artifact, usually on the 
grounds that the accounting convention 
according to which advertising is consid- 
ered as a current expense rather than as 
an investment biases the coefficient up- 
wards. The second set asserts that the 
positive coefficient could equally well be 
due to a causal effect from profits to ad- 
vertising or from concentration to both 
advertising and profits. The third set of 
objections denies the existence of substan- 
tial economies of size in advertising and 
the existence of absolute cost disadvan- 
tages to new entrants on account of ad- 
vertising induced brand loyalties, thus 
striking at the theoretical justifications 
for the advertising-profits relationship. 
The jury is still out on all aspects of this 
debate. 


A second school of thought holds that 


not only does advertising fail to create 
monopoly power, but also that it is a bul- 
wark of competition. A recent summary 
of this view has been presented by Yale 
Brozen. He argues that advertising pro- 
vides useful information about firms 
(their existence, size, location, etc.) and 
their products (their existence, prices, 
qualities, etc.) and therefore reduces en- 
try costs and makes demand curves more 
elastic than in the absence of advertising. 
We are meant to conclude, it appears, that 
because advertising enables the condition 
of perfect information to be more closely 
approximated, the standard welfare theo- 
rems regarding perfect competition ap- 
ply and we can rely on the free market 
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to provide an optimal quantity of all 
goods, including advertising. There are 
two major flaws associated with this rea- 
soning: (1) it simply assumes that adver- 
tising acts solely to inform rather than to 
persuade, and (2) it does not take into 
account the multitude of externalities 
that are involved in both the production 
and dissemination of information. 

A more fundamental objection to either 
the view that advertising creates profits 
or that it enhances competition is that the 
level of advertising expenditures should 
be considered to be an endogenous vari- 
able, jointly determined along with prices, 
quantities of production, and rates of re- 
turn. The term “cause” in a dynamic eco- 
nomic system may reasonably be assigned 
to the equations of the system, the values 
of exogenous variables, or even the initial 
values of endogenous variables. It is not 
reasonable to say that current values of 
one endogenous variable, the level of ad- 
vertising, are the cause of current values 
of another endogenous variable, say 
profits. 

Putting this argument in a different 
way, to ask whether advertising is a cause 
of profits in a particular industry is to 
ask how profit rates would change, or 
would have changed, in response to a 
change in the advertising-sales ratio. This 
response would differ depending on 
whether the source of the change in adver- 
tising was (1) a change in the tax laws 
regarding advertising, (2) the imposition 
of a quota on firms’ advertising, (3) the 
prohibition of advertising, (4) firms’ 
errors in determining their advertising ex- 
penditures, (5) a change in technology 
affecting the advertising media, or (6) 
some other source. Certainly, then, any 
question along the lines of “Does adver- 
tising cause profits?” or “Does advertising 
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enhance competition?” is ill-posed without 
further elaboration. In reviewing the lit- 
erature, one must first check that writers’ 
positions are, or can be, posed in an un- 
ambiguous manner. 

Writers who believe that advertising is 
in part responsible. for concentration 
and profitability usually have one of 
two barriers-to-entry models in mind. One 
is the economies of scale argument, that 
the average cost of inducing a sale through 
advertising expenditure, presumably hold- 
ing product type and price constant, falls 
with increasing advertising expenditure, 
thus leading to absolute size barriers to 
entry. As a matter of semantics, it is as 
misleading in this case to say that “adver- 
tising causes profits” as it is to say, in an 
industry with substantial technical econ- 
omies, that “production causes profits.” 

In many respects economies of size in 
sales promotion are the same as economies 
of large scale production and require simi- 
lar treatment.? However, there are two 
significant ways in which advertising is 
different: one is that many persons have 
the suspicion that advertising is inher- 
ently wasteful and that therefore adver- 
tising scale economies are only private, 
rather than public gains; the other is that 
advertising costs interact with demand 
conditions in a way that production costs 
do not—one can reduce advertising costs 
substantially simply by lowering price. 
To discuss these differences, however, it 
is necessary to construct a theory which 
explains advertising in an equilibrium con- 
text involving both supply and demand 
conditions. 

The second barrier to entry model holds 
that existing firms’ current or past adver- 
tising somehow creates “brand loyalty” 
which raises the cost of new firms’ entry 
above the costs of entry that were origin- 
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ally borne by the existing firms. In this 
case higher advertising leads to greater 
entry cost differentials and to greater 
profits for existing firms. Why, then, do 
not firms in all industries make optimal 
use of advertising, leading to a situation 
in which all industries have identical, or 
only randomly varying, levels. of adver- 
tising and profits? 

The usual answer is to regard advertis- 
ing as a proxy for an underlying, per- 
haps unobservable, exogenous variable, 
“product differentiability.” According to 
Comanor and Wilson (1974, p. 130), this 
is defined as “the product and market 
characteristics that permit heavy adver- 
tising expenditures to differentiate effec- 
tively the products of a firm from its 
rivals.” They continue, “Although these 
product and market characteristics are 
not easily measured, they are typically 
characterized by heavy advertising ex- 
penditures.” The imprecision and circu- 
larity of this definition, in addition to the 
lack of any operational distinction between 
“heavy advertising” and “product differ- 
entiability,” are plain to see. On the basis 
of this definition, we can conclude at best 
that the regression results show that it is 
some other “product or market character- 
istic” which determines both advertising 
and profits. However, Michael Porter’s re- 
cent work buttresses Comanor and Wil- 
son’s position considerably at this point 
by providing a concrete description of 
some of these market and product charac- 
teristics. (See his paper, which follows 
this one.) 

Returning now to the alternative school 
of thought, a study of the price of eye- 
glasses by Lee Benham deserves special 
attention because it provides a clear inter- 
pretation of the statement that advertis- 
ing enhances competition. Benham’s prop- 
osition is that the prohibition of advertis- 
ing causes prices to rise by preventing 
firms from generating enough sales to 
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operate at an efficient scale. He tests 
this proposition by comparing the prices 
charged for eyeglasses in different states 
in 1963. He finds that in those states 
which totally banned the advertising of 
eyeglasses, the average price was approxi- 
mately twice as high as in those states in 
which no restrictions were imposed. 

To conclude this section, I would like 
to point out that the differences between 
the two schools of thought are not as ir- 
reconcilable as they might first appear. 
There is no contradiction in believing both 
that advertising is crucial in facilitating 
firms’ entry into new markets and that 
these entry costs might be steep enough 
to discourage entry. It is not inconsistent 
to hold that indivisibilities associated with 
advertising on nationwide television create 
market power in certain industries, but 
that a government policy to severely cur- 
tail advertising in these industries would 
cause prices to become even higher. 


II. Advertising as Information 
and the Equilibrium Problem 


A major reason why the controversy 
over advertising and profits is so endur- 
ing is that there is no agreement on the 
more basic issue of how advertising affects 
sales. We can be sure that firms’ advertis- 
ing does increase their sales, because 
thousands of businesses with millions of 
marketing research dollars to spend could 
not all be wrong. Yet we have only vague 
and conflicting notions as to why this is 
true. If consumers respond positively to 
advertising, then what is to prevent firms 
from advertising inferior, inexpensive to 
produce goods and making large profits? 
If firms tend to advertise goods with poor 
quality, then why would consumers con- 
tinue to respond to advertising? To deal 
with such questions one cannot separate 
the demand and supply sides of a market 
as neatly as in standard partial equilibrium 
analysis. The quantity demanded by con- 
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sumers varies not only according to the 
price, quality, and advertising expenditure 
of firms, but also according to the nature 
of firms’ advertising strategies, which in 
turn depend upon consumers’ demand 
functions. The problems of developing an 
appropriate equilibrium concept to handle 
this interdependence of consumers’ and 
sellers’ behavioral strategies is very closely 
related to the problems raised by Michael 

Rothschild in his survey of the search 

literature. 

An ideal theoretical structure to resolve 
these problems would take as given four 
sets of parameters, representing 
(1) consumer preferences conditional on 

consumer information and perhaps 
also the amount of persuasion to 
which the consumer is subjected, 

(2) the technology of production avail- 
able to the potential producers, 

(3) the technology of information trans- 
fer between consumers and pro- 
ducers, and perhaps also the tech- 
nology of persuasion, and 

(4) the regulatory framework of the in- 
dustry; 

from these parameters and the past his- 
tory of the industry, the theory would 
predict such variables as concentration, 
prices, product quality or variety, quan- 
tities produced, profit rates, and sales pro- 
motion expenditures, including advertis- 
ing. Specific models within this framework 
would make simplifying assumptions de- 
signed to focus attention on key trade-offs, 
such as the consumers’ choice between 
searching or relying on advertising and the 
producers’ choice between achieving sales 
promotion via lowered prices, improved 
qualities, or increased advertising. 

Progress toward developing such models 
has recently been made in several ways. 
Porter (1974), by exploiting often ignored 
aspects of demand and information trans-. 
fer, namely the distinction between con- 
venience and shopping goods and the role 
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of the retailer in influencing consumers’ 
brand choices, has greatly improved the 
explanatory power of the usual advertis- 
ing-profitability regressions. Phillip Nel- 
son (1970) has shown that various indus- 
try characteristics may be explained by 
‘making a distinction between “search 
goods,” whose qualities may be determined 
by inspection, and “experience goods,” 
whose qualities can only be determined 
after purchase. The further category of a 
“credence good,” defined by Michael 
Darby and Edi Karni as one whose char- 
acteristics cannot be determined reliably 
even after inspection, might also be ex- 
ploited to explain advertising behavior. 
In a more recent paper, Nelson (1974) 
proposes an ingenious explanation of why 
national consumers respond positively to 
advertising of experience goods, despite 
the fact that such advertising often con- 
tains very little direct information. The 
. explanation is centered around the as- 
sumption that sellers differ according to 
their efficiency in meeting consumers’ de- 
sires. Those sellers who can produce a 
given product more cheaply, or who can 
produce a better quality product at the 
same cost, will seek to expand their sales 
to earn the maximum possible returns. 
They will promote their products both by 
offering a better buy than competitors 
and by advertising more heavily. As a re- 
sult, the most heavily advertised brands 
will also tend to be the best buys, and 
consumers will be rational in buying prod- 
ucts solely because they are heavily ad- 
vertised. A thesis proposal by Thore John- 
son at Carnegie-Mellon verifies that this 
argument is indeed consistent by framing 
it in a rigorous mathematical model. 
As a final example, I will outline a 
model of my own which focuses upon the 
role of advertising in informing consum- 
ers about the existence of individual pro- 
ducers and the prices of their products. 
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The following assumptions are made: 

(1) All consumers are alike in that 
they have a perfectly inelastic demand for 
exactly one unit of the product. 

(2a) In order to buy the good, each 
consumer must learn the “address” of at 
least one seller. Each seller may advertise 
this information, along with the price of 
his product, free of charge to consumers, 
but at a cost to himself of b units per con- 
sumer informed. However, advertising 
messages cannot be directed to particular 
consumers; the distribution of ads is 
assumed to be completely random. 

(2b) Consumers may also receive price 
and address information by direct search 
at a cost of c units per search. 

(3) The product sold is homogeneous 
and all of a large number of potential 
sellers have the same constant returns to 
scale production function. 

(4) The government ensures that firms 
fulfill their advertised promises to de- 
liver the product at their advertised 
price. 

In this market sellers’ policies may be 
summarized by their advertising strate- 
gies; namely, their choice of how many 
ads to send out at which price (or prices). 
Consumers’ strategies may be character- 


ized by the rule according to which’they 
‘decide to terminate search and purchase 


at the lowest price then known to them. 
An equilibrium is defined as a set of 
sellers’ and consumers’ strategies such that 
no seller can increase his expected profits 
and no consumer can reduce his expected 
costs (the purchase price plus the costs 
of search), taking all other agents’ strate- 
gies as given. 

From these assumptions one can deter- 
mine uniquely the equilibrium number of 
ads sent out at each price and the number 
of sales at each price. One can perform 
comparative statics exercises that show, 


VOL. 66 NO. 2 


for example, that an increase in the cost 
of advertising, b, reduces the equilibrium 
number of ads sent and increases both 
the mean and the variance of the sales 
price distribution. Furthermore, one can 
determine whether or not the market is 
efficient in the sense that in equilibrium 
the process by which consumers and 
sellers are brought together is conducted 
at the lowest possible cost. The answer is 
no; in all cases the amount of advertising 
is excessive relative to the amount of 
search. After a slight modification of the 
assumptions is made, one can ask what 
would happen if advertising were taxed or 
searching were subsidized. It turns out 
that if we ignore the cost of governmental 
intervention, a low tax on advertising (or 
subsidy of search) increases efficiency, 
but a large one totally destroys the market. 

This model illustrates the wide range of 
questions that can be posed clearly and 
answered within the context of a precise 
mathematical model. The real trick, of 
course, is to formulate similar models 
which parallel the “real world” closely 
enough that we are interested in the 
answers. My own model is deficient in this 
respect, especially in that it ignores prod- 
uct heterogeneity; but I hope to have 
demonstrated at least that the search for 
more rigorous and precise models of ad- 
vertising behavior is a desirable comple- 
ment to the traditional activities of run- 
ning exploratory regressions and develop- 
ing verbal analyses to interpret them. 
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Interbrand Choice, Media Mix 


and Market Performance 


By MICHAEL E. PORTER* 


We have seen considerable attention 
paid in recent years to building informa- 
tion into microeconomic theory. George J. 
Stigler’s pioneering model of the buyer’s 
optimal investment in information held 
promise for conceptual and empirical in- 
vestigation of the effect of information 
costs on market outcomes. However, de- 
velopments since Stigler have largely fo- 
cused on the normative properties of equi- 
librium in markets where information is 
costly. While this is important work, I 
will argue here that information costs can 
explain differences among product mar- 
kets in the observed behavior of buyers 
and sellers and their allocative conse- 
quences, and that these market outcomes 
have important implications for policy. 
This paper will outline a framework for 
modeling the cross-product variation in 
the observed pattern and level of product 
information flow. One implication of differ- 
ing information equilibria across product 
markets is that the mix of advertising 
media utilized by sellers will vary from 
industry to industry. I will argue that this 
variation has important implications for 
market performance, and will test that 
hypothesis empirically here. 


I. Information and Interbrand Choice 


A central result of costly information is 
that buyers choosing among the available 
brands of a product (interbrand choice) 
must invest in information gathering. In- 
terbrand choice in product markets and 
the associated equilibrium of information 


* Graduate School of Business Administration, Har- 
vard University. 
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are developed in detail in a forthcoming 
book (Porter 1976) and can only be 
sketched here. Buyers facing the choice 
among brands have numerous sources of 
information available: their own experi- 
ence with the competing brands, advice 
from friends, salesmen, technical litera- 
ture such as Consumer Reports, adver- 
tising messages in the various media, etc. 
Buyers gather information to the extent 
that they expect it to increase their utility, 
net of its cost, by directing them to the 
brand of a product whose attributes best 
meet their needs. I assume a given array 
of brands. (The seller can influence the 
buyer’s information gathering process by 
innovation which alters this array. See 
Porter 1976.) The cost of information is 
measured in utility terms, and includes not 
only the time and dollar outlays to secure 
it but also the subjective gain or loss from 
the act of consuming it (compare watch- 
ing a television commercial and reading a 
technical publication). Subject to the 
existence of systematic differences in the 
expected variance of quality among brands 
across products, the buyer will be willing 
to spend more on information gathering 
for a product which represents an impor- 
tant part of his income, or for which the 
perceived benefits of an informed choice 
are otherwise high. 

Across products, the overall utility the 
buyer derives from the product, the set 
of product attributes he values and his 
utility ranking across these product attri- 
butes will, in general, vary. Information 
sources inform the buyer about attributes 
(price, style, reliability, etc.) rather than 
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about whether the product is good or bad 
overall. Because each information source 
informs the buyer about a different set 
of product attributes, he will divide his 
outlay on information differently for each 
product depending on how he values each 
set of attributes. In addition, each infor- 
mation source involves different utility 
costs and each source provides the buyer 
with information of differing perceived 
reliability and usefulness which causes him 
to apply different weights to it in his 
decision. For example, information from 
past experience is costless but may or may 
not be perceived as reliable by the buyer. 
Information from retailers’ salesmen is 
more costly to gather than, say, advertis- 
ing that comes embedded in entertainment 


„or news. But a salesman’s presentation is 


considerably more versatile in addressing 
the particular buyer’s information needs 
than a standardized advertising message, 
as well as more expert and less biased 
toward the manufacturer since the manu- 
facturer rarely controls the retailer di- 
rectly. From these considerations the 
buyer simultaneously determines his total 
outlay on information and the portfolio 
of information sources he consults, both 
of which vary in general from product to 
product (as well as from buyer to buyer). 
The amount of advertising, for example, 
varies from product to product not only 
because of varying efficiency for supplying 
messages to buyers (Lester Telser 1964, 
P. K. Else 1966) but also because buyers’ 
demands vary depending on advertising’s 
perceived cost/benefit ratio relative to 
other information sources.? 

The manufacturer of a product must 
decide his optimal outlay on the sources 
of buyer information that he controls or 
influences. He sets advertising levels on 


‘Phillip Nelson’s (1970, 1974) approach, though 
important in its focus on the buyer’s information 
problem, also suffers from a lack of completeness. 
See Porter (1976). 
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the various media directly. He influences 
the information the retailer provides about 
his product indirectly through his provi- 
sion for the gross margin the retailer re- 
ceives, through sales efforts directed at 
the retailer using his manufacturer’s sales 
force, and through other services he pro- 
vides the retailer such as cooperative ad- 
vertising, financing, etc. The manufac- 
turer’s expenditure on each advertising 
medium and on influencing the retailer 
will depend in part on the buyer’s infor- 
mation calculus, or how responsive the 
buyer is to messages from the various 
sources. It will also depend on the cost of 
placing messages before potential buyers 
via each information channel (the tech- 
nology of converting dollars to messages 
placed before potential buyers of the 
product). If the product is sold to a small 
proportion of households, for example, it 
may be less efficient to utilize media that 
reach all households than more specialized 
media that cost more per message but are 
subject to less leakage. 

From the responsiveness of buyers to 
each information source (the net revenue 
to the seller as a function of the number 
of messages received from that source) 
and the dollar cost of placing (or influenc- 
ing) messages: before the buyer from each 
source, the manufacturer calculates his 
optimal portfolio of sales promotion ex- 
penditures. The seller’s optimal portfolio 
is affected by the presence of existing and 
potential competitors. The set of sales 
promotion portfolios chosen by competing 
sellers results from a market equilibration 
in which competing advertisers tend to 
drive up the cost and depress the effective- 
ness of any one rival’s messages. Thus the 
observed levels of outlays on information 
transfer in a market will depend on three 
equilibrating processes: the buyer’s infor- 
mation equilibrium, the individual seller’s 
equilibrium and the market equilibrium 
reflecting the interactions of seller outlays 
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on each other. Previous research has by 
and large focused on one of those at a 
time. 

Such a process will, in general, cause 
the portfolio of information channels util- 
ized by sellers to vary among products. 
It will also lead to market power at the 
retail stage, as was shown in an earlier 
article (Porter 1974). For some products 
the information supplied by retailers is 
more influential in determining brand 
choice than the information supplied di- 
rectly by the seller (typically expensive, in- 
frequently purchased products). The re- 
tailer’s influence on the buyer’s choice thus 
should yield him the ability to extract 
concessions from manufacturers, and this 
bargaining power is evident among the 
statistical determinants of the profits of 
consumer goods manufacturers. The inter- 
brand choice process should also affect 
the process by which product innovations 
are diffused, because buyer’s varying pro- 
pensities to gather information influence 
the channel by which new or improved 
products can be promoted. 

More broadly, information costs and 
the resulting interbrand choice process im- 
pel sellers to perform two complementary 
functions: producing (including innova- 
tion) their product and informing buyers 
about it. Imperfections in the market for 
“informing” may distort outcomes in the 
market for “producing.” The firm most 
efficient at manufacturing or innovating 
may not be the most efficient in informing 
sellers about its product. In addition, we 
cannot map from the observed product 
and technology space to buyers’ utility 
space because buyers will differ, in gen- 
eral, in their degree of informedness. This 
latter observation complicates the em- 
pirical analysis of product variety. 

The process of interbrand choice leads 
to market power among sellers to the ex- 
tent that sellers’ information lacks perfect 
substitutes (because sellers can supply it 
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more cheaply than alternative sources) 
and that select sellers have superior access 
to the channels of information than ther 
existing or potential rivals due to imper- 
fections in its supply. Some have argued 
that advertising and other information 
provided by sellers improves buyers’ 
choices and hence improves market per- 
formance rather than detracts from it. 
Where providing information yields mar- 
ket power to sellers, the welfare benefits 
of better informed choice must be weighed 
against the welfare costs of the market 
power. 


II, Advertising Media Mix and 
Market Performance 


Included in the array of possible infor- 
mation sources available to buyers are 
the various types of advertising media: 
network television, spot television, maga- 
zines, newspapers, etc. Since these media 
have differing utility costs to the buyer, 
provide information about differing attri- 
butes, and differ across products in their 
cost efficiency of placing messages before 
potential buyers, a consequence of inter- 
brand choice and market information equi- 
librium should be that the media mix (or 
vector of seller outlays on each advertis- 
ing medium) will vary from product to 
product. Such variation in practice is ap- 
parent to even the most casual observer 
of consumer goods industries. Further- 
more, the variation in media mix is in 
large part exogenous from the seller’s 
viewpoint, depending on characteristics 
of the product, buyer population and the 
technology of the media which are be- 
yond the seller’s control. 

Is advertising fungible, or does the mix 
of advertising media occurring in a market 
have implications for market performance? 
One often sees the argument that printed 
advertising (e.g., magazines and especially 
newspapers) is more “informative” ahd 
hence of greater social benefit. Indeed, 
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printed advertisements often contain prices 
and other relatively objective informa- 
tion, which is contrasted by some to “per- 
suasive” television advertisements. While 
this issue is an interesting one, it resists 
scientific analysis. The effect of media mix 
on allocative performance can be analyzed 
objectively, however. 

A number of empirical investigations 
of the structural sources of market power 
have verified the importance of the level 
of advertising outlays in an industry in 
determining the average profitability of 
firms in it.” Does the mix of media adopted 
by sellers, as well as level of advertising 
outlays they choose, influence market 
power? There are strong reasons to sus- 
pect that it does. Advertising’s effect on 
market power is due not to its effect on 
the buyer per se but to imperfections in 
its supply which give some firms syste- 
matic advantages in advertising over their 
existing and potential competitors. These 
imperfections operate primarily via the 
mechanism of entry barrier. Advertising 
leads to entry barriers because its provi- 
sion is subject to economies of scale, 
creates absolute cost advantages for going 
firms and enhances the capital required 
for entry into an industry. This theoreti- 
cal link, amended somewhat from the 
Comanor and Wilson view, is described 
in Porter (1976). 

But the relationship between advertis- 
ing and entry barriers will vary by adver- 
tising medium. The economies of scale in 
advertising depend on the threshold level 
of advertising required of entrants to 
achieve parity with going firms. Consider 
an entrant facing a market with going 
firms spending X percent of sales on ad- 
vertising. Under the best of circumstances, 
the entrant must spend X percent of his 
sales on advertising to achieve a com- 


*See William Comanor and Thomas Wilson (1974) 
and Porter (1576). Porter (1976, Ch. 6), discusses 
the standard criticisms of this result. 
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parable level of product acceptance. (Of 
course a firm may choose to spend less but 
such strategy will be associated with lower 
levels of profitability [Porter 1976].) 
Apart from scale economies, the entrant 
may suffer an absolute-cost disadvantage 
in that the capital cost of establishing 
a given market share through advertising 
is greater for the n + 1th seller than for 
the nth. 

What is less often recognized, however, 
is that entrant’s disadvantage varies mark- 
edly depending on the media used by go- 
ing firms, because the size of the “effec- 
tive” threshold is different for different 
media.’ Suppose that the going firms com- 
pete nationally but advertise solely in 
local newspapers. The entrant need offer 
his competing product only in one or more 
local markets, spending on advertising 
only enough to achieve parity there with 
its national competitors. Suppose, instead, 
that the going firms utilize network tele- 
vision or magazines reaching a national 
audience. Here the entrant, if he is to 
achieve parity in advertising, must pro- 
mote his product to a much larger market 
and spend as much on advertising as the 
going firms regardless of his sales volume. 
National magazines, and to a greater ex- 
tent network television are highly indivisi- 
ble media with respect to geographic mar- 
ket boundaries and market size, and this 
indivisibility increases the effective thres- 
hold level of advertising on them the en- 
trant must vault. 

The divisibility of each medium by 
market size also depends in part on 
the structure of advertising rates used in 
the medium as well as the variety of com- 
petitors in each media type. While media 
rate structures are complex, we can sketch 


* These arguments also apply to the advantages of 
leading firms over their smaller rivals in the industry. 
For an extension of the concept of entry barriers to 
competition within industries, see Porter (1976, Ch. 4), 
and Richard E. Caves and Porter (1975). 
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some suggestive implications here.* The 
seller wishing to utilize network television 
must beam his message over a large per- 
centage of the network’s stations, which 
are comparable in number for the three 
major networks. Network rates are 
also roughly comparable across networks. 
However, spot television rates vary mark- 
edly across TV stations as stations’ audi- 
ence sizes vary. Thus a potential en- 
trant can introduce his product and in- 
itially direct his advertising outlays to 
small cities with lower rates, moving 
to the larger cities as his scale increases; 
this option is not available in network 
advertising. 

Magazines vary markedly in advertis- 
ing rates, also depending on circulation 
and on the specialization of the reader- 
ship (e.g, Time versus Progressive 
Grocer), the more specialized and larger 
circulation the higher the rates. For 
many of the large circulation national 
magazines, however, zoned or regional edi- 
tions allow firms to utilize the media but 
direct the advertisements to a less than 
national market at a modest cost dis- 
advantage relative to national advertisers. 
Newspaper rates also vary with circula- 
tion and specialization. In addition, in any 
given city there are typically a number 
of different papers with differing levels 
of these indices. Like magazines, the large 
circulation metropolitan papers usually 
have zoned editions which allow the ad- 
vertiser to purchase an advertisement 
which will be seen by only a portion of 
the readership of the paper. These factors 
reduce the effective threshold. Magazines, 
though typically national, can in some 
cases be divisible by region by the adver- 
tiser. Newspapers are local, and are divi- 
sible even below the local metropolitan 
area in many cases. Thus the potential 
entrant faces smaller drawbacks with 


* All rate structure information discussed below is 
derived from Standard Rate and Data Service, Inc., 
publications, 
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magazines than with network television, 
and less still with newspaper advertising. 

In addition to a medium’s divisibility 
by market size, the effective threshold 
depends on the absolute cost of a single 
message on each medium and the econo- 
mies due to increased effectiveness of re- 
peated messages. Absolute outlays vary 
by medium: sponsoring a half-hour pro- 
gram on network television in prime time 
requires an outlay on the order of $50,000 
per showing; a full page color advertise- 
ment in Business Week costs approxi- 
mately $14,000; a 30-second prime time 
spot television in Los Angeles costs ap- 
proximately $4,000; and a full page ad- 
vertisement in the Chicago Tribune 
costs approximately $8,000.° However, 
it is possible to purchase newspaper and 
magazine advertisements in varying incre- 
ments down to the small fraction of a 
page at linearly decreasing rates. The 
minimum purchase of television adver- 
tising is the 10-second announcement, 
which is typically 50 percent of the cost 
of the standard 30-second commercial. 
Thus while sponsors can purchase net- 
work television advertising by the in- 
dividual commercial through sharing pro- 
grams, the smallest individual outlay is in 
the thousands of dollars as opposed to 
the tens or hundreds for the other media. 
These figures themselves do not suggest 
high absolute costs, but if a minimum 
message bombardment must occur (as 
suggested by Comanor and Wilson), they 
loom more significant. The argument that 
repetition must occur for effectiveness of 
messages would seem most significant for 
electronic media where the message is not 
available for repeating readings. This 
would tend to reinforce the greater mini- 
mum absolute outlays that television 
requires. 

Finally, there has been intensive con- 
troversy over whether quantity discounts 


* The absolute outlays for spot television, magazines 
and newspapers vary by publication or station. 
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amplify any economies of scale in the 
repetition of messages. (See Comanor and 
Wilson 1974, pp. 53-61 and James M. 
Ferguson 1974, p. 78.) While the pres- 
ence of quantity discounts is unclear in 
network television, published rate sched- 
ules do suggest volume discounts in spot 
television and for advertising in many 
magazines and newspapers. Neglected in 
the discussion of the quantity discounts 
issue, however, is the presence of great 
economies of scale in national over local 
TV advertising. There appears to be a 
distinct cost advantage to advertising via 
the network versus utilizing spot adver- 
tising. Network rates range from approxi- 
mately 10 to 70 percent of the sum of the 
individual station rates, with the discount 
varying by time of day and season. This 


means that a potential entrant cannot - 


effectively utilize spot, advertising in a 
limited area to counter network adver- 
tising by going firms. 

Taken together, this evidence suggests 
that network television advertising and to 
a lesser extent advertising in large circu- 
lation national magazines should have the 
most significant impact on market power. 
Local newspaper advertising carries the 
least impact. And other media probably 
fall somewhere in between. In addition, 
the significance of magazine advertising 
for market power should depend on the 
type of magazine utilized, since the 
effective threshold outlays on these vary 
with the geographic scope and specializa- 
tion of the magazine. 


UI. Empirical Tests 


To test for the influence of the media mix 
on market power, I compiled data on ad- 
vertising expenditures by media in 39 of 
the 42 consumer goods industries used in 
an earlier analysis of structure-perform- 
ance relations (Porter 1974).° The core 


*The sources, construction and limitations of the 
media data are described in a technical appendix avail- 
able separately from the author. 
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variables used in the study are: profit 
after tax as a percent of stockholder’s 
equity, eight-firm concentration ratio, 
minimum efficient scale as a percent 
of industry sales, industry growth, a 
dummy variable for local or regional in- 
dustries, absolute capital requirements 
for production at minimum efficient scale, 
advertising as a percent of sales (4/5), 
advertising per firm for the leading firms 
(A/F) and an advertising interaction 
variable (INTER) equal to the product 
of A/S and A/F. In addition, the dis- 
tinction between convenience and non- 
convenience goods described in Porter 
(1974) was utilized here. To these were 
added data on relative outlays on national 
television, spot television, magazines, na- 
tional newspaper supplements and local 
newspapers of leading firms in each indus- 
try in the sample. Although data for some 
media were not available, the ones in- 
cluded represent a substantial majority 
of estimated total media outlays.’ To that 
extent they accurately measure the propor- 
tional expenditures on the principal media. 

The average percent of total advertising 
outlays of the leading firms spent on each 
advertising medium were computed for 
each industry. A/S for the industry was 
multiplied by the percent of total adver- 
tising accounted for by outlays on each 
advertising medium to approximate the 
ratio of the advertising outlays on each 
medium to sales: 


NET/S = network television ad- 
vertising/ sales 

SPOT/S = spot television adver- 
tising/sales 

MAG/S = magazine adver- 
tising/ sales 

LOCNEWS/S = local newspaper ad- 
vertising/sales 


* See Advertising Age, May 17, 1971 for an estimated 
breakdown of total media outlays. Radio represented 
only an estimated 6 percent of outlays in 1968, and 
network radio only 4 percent. Other omissions are 
discussed in the appendix, 
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From these ratios the following additional 
variables were constructed: 


NATL/S = national advertising/ 
sales, the sum of 
NET/S and MAG/S 

= the sum of NET/S 
and SPOT/S 

= an interaction vari- 
able equal to the 
product of A/S and 
NET/S 

= an interaction vari- 
able equal to the 
product of A/F and 
NET/S 


IV. Results 


Table 1 presents multiple regression 
equations incorporating the media-mix 
variables. The results, subject to the usual 
deficiencies in the data, are striking. For 
the full sample of 39 consumer-goods in- 
dustries, replacing A/S with NET/S in- 
creases the size and significance of the 
coefficient of advertising and the cor- 
rected R? of the equation, although adver- 
tising outlays on network television repre- 
sented no more than 70 percent of total 
advertising. IVTER 1 produces a similar 
improvement, though not as striking. 
NATL/S yields results slightly inferior to 
A/S. Introducing the ratios for other 
media singly, additively, or in interaction 
form yielded insignificant (and sometimes 
negative) coefficients. 

Consistent results are obtained when 
we partition the consumer-goods indus- 
tries into convenience and nonconvenience 
goods—a distinction previously found cen- 
tral to understanding the influence of ad- 
vertising on profitability. For convenience 
goods NET/S is more significant than 
A/S and improves R’, while NATL/S per- 
forms even better. 7VTER 1 similarly im- 


TV/S 


INTER 1 


INTER 2 


8 The results for the other variables besides adver- 
tising are substantially similar to those described in 
Porter (1974). 
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proves results over the results with A/S. 
Advertising intensities for other media 
alone and in combination yielded no sig- 
nificant variables, although the coefficient 
of LOCNEWS/S was consistently nega- 
tive. The inclusion of the growth-concen- 
tration interaction described in Porter 
(1974) did not affect the results. 

In nonconvenience goods, the re- 
specified advertising interaction variable 
INTER 2 (A/F * NET/S) produced ma- 
jor improvements in significance level and 
in corrected R?. Again, other specifica- 
tions of the media data were unsuccessful, 
though respecifying the advertising inter- 
action variable using NATL/S was nearly 
as significant as the original advertising 
interaction variable (INTER). 

Taken as a group, these results suggest 
that the elevation of market power due to 
advertising is primarily due to the size of 
advertising outlays on network television 
and magazines, especially the former. 
There is apparently little interaction be- 
tween total outlays the firms make on 
advertising of all kinds and the share of 
advertising allocated to individual media. 
Other forms of advertising appear to have 
little significance for long-run market 
power, though they may well be central 
to maintaining market shares.? The re- 
quirement of matching competitor outlays 
on these media puts entrants at no serious 
disadvantage which would yield going 
firms market power. 


V. Conclusions 


Our results, though tentative, reaffirm 
the importance of interbrand choice and 
of the technology of the various informa- 
tion channels utilized by sellers for under- 


* As one might expect, the correlation between A/S 
and NET/S is high (approximately .9 in convenience 
goods, .8 in nonconvenience goods). MAG/S was 
somewhat less correlated with A/S (.7 and .5 in con- 
venience and nonconvenience goods, respectively) and 
LOCNEWS/S virtually uncorrelated with A/S, The 
fact that NET/S, and NATL/S improved the sta- 
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standing industry performance. Although 
some information is surely provided most 
efficiently by the seller, the marginal 
contribution of advertising to market 
power must be weighed against these 
benefits. Second, the equilibrium in the 
information markets that determines sel- 
lers’ proportional outlays on the various 
advertising media is central to industry 
performance, because our results suggest 
that the media have asymmetrical impli- 
cations for market power.*° 

We have much to learn about how in- 
formation equilibria vary among product 
markets, and what influence is wielded 
by the technology of the various media 
-for providing information to buyers. Such 
knowledge will not only illuminate the 
bases for market power but also amplify 
our understanding of intermarket varia- 
tions in: levels of advertising by media, 
the structure of distribution channels and 
how they are located, the role of inde- 
pendent information sources such as 
Consumer's Reports, and the differences 
in such traits across countries and over 
time. 

Such analysis is also central to policy- 
making. Our preliminary results suggest 
that social limits in advertising may be 
relevant to network television and to a 
lesser extent magazines, but not clearly 
to other media. The process of interbrand 
choice also has implications for improving 
the degree to which buyers make informed 


tistical results allows us to reject the hypothesis that 
A/S is the relevant variable, and that these new 
variables performed well statistically because of this 
collinearity. 

“The occurrence of asymmetrical effects of the 
media on profitability argues against the view that 
advertising’s effect on market power is due to the 
mismeasurement of profits in accounting data. (For 
a statement of this position, see Ferguson (1974). If 
mismeasurement was the cause of the result, it is 
difficult to see why outlays on different media would 
have asymmetrical impacts in measured profitability. 
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choices. Providing more information to 
consumers is not likely to improve the 
quality of choice without change in the 
parameters that determine the amount and 
type of information that the buyer con- 
sumes. Finally, the analysis of “consumer 
protection” should be related to a com- 
prehensive model of consumers’ invest- 
ment in information. 
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Product Differentiation and 


Welfare 


By MICHAEL SPENCE* 


One of the functions of the market sys- 
tem is to select the commodities that are 
produced and sold. This process is vari- 
ously referred to as product differentia- 
tion, product selection, and monopolistic 
competition. Product differentiation in- 
volves a set of real economic choices be- 
cause there are increasing returns or de- 
clining average costs in the development, 
production, marketing and distribution 
activities of firms. The full range of pos- 
sible products is neither feasible nor de- 
sirable in the presence of increasing re- 
turns to scale.* Product differentiation is 
also an important component of imper- 
fectly competitive strategic interaction, 
both static and dynamic. Some would 
argue it is, in many industries, the 
most important part of the dynamics of 
competition. 

My main purpose here is to discuss 
some of what has recently been learned 
about the welfare aspects of product dif- 
ferentiation and monopolistic competition 
in a market system. In order to do this, 
it is necessary to measure welfare, and 
I shall adopt the strategy of measuring 
welfare with the multiproduct net sur- 
plus, the difference between the benefits to 


*T am grateful to Richard Caves, Richard Nelson, 
and Oliver Williamson for their comments. Support 
for this research from the National Science Foundation 
and the John Innon Guggenheim Foundation is grate- 
fully acknowledged. 

*One can think of products being points in a 
continuous spectrum of attributes. The market selects 
a finite subset of points in the continuum, these being 
the products actually produced. For recent contribu- 
tions to this subject, the reader can refer to Robert L. 
Bishop, Edward Chamberlin, Kelvin Lancaster, Bruce 
Owen and Spence (1975), and Spence (1975). 
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consumers, gross of revenues paid, minus 
the costs of production.? A product’s 
marginal contribution to surplus is the 
additional gross surplus it adds, minus 
the cost of producing it. That in turn is 
the area under the inverse demand func- 
tion minus the costs of production. The 
total surplus, of course, is not the sum of 
these marginal surpluses; typically the 
total net surplus will be greater for prod- 
ucts which are substitutes. 

Everyone who is sensitive to the intri- 
cacies of market structure is aware that 
product differentiation has interesting in- 
formation aspects, and that there is a col- 
lection of activities associated with mar- 
keting that bear on the demand for and 
sales of a product. I do not deal with 
these here, though they are important. 
But so are the limits of the price system 
in selecting products and product charac- 
teristics. These are the subject of this 
paper. 

If firms are not perfect price discrimi- 
nators, then the revenues of a firm selling 
a differentiated product are not equal to 
that product’s contribution to gross sur- 
plus. Similarly profits are not equal to its 
net contribution to surplus. Revenues and 
profits are less than the gross and net con- 
tributions to surplus respectively. But 
profitability is the criterion by which prod- 
ucts are selected or rejected in a market 
system. In the light of the divergence be- 
tween benefits and profits, it seems rea- 
sonable to suppose that the criterion of 
profitability may not always lead to de- 


* For a discussion of the accuracy of this measure, 
see Robert D. Willig (1973). 
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sirable results. Indeed, that is the case. 

This paper divides into three sections. 
In the first, I have attempted to sum- 
marize the forces that generate welfare 
problems in product selection, and the 
nature of the problems generated. There 
are several of these forces, and some of 
them work against each other. It is never- 
theless useful to identify them and to un- 
derstand the direction in which they push 
market outcomes. The second section deals 
with the magnitudes of welfare losses. In 
the past, some of the costs of imperfect 
competition have been measured by the 
cost of the nonmarginal cost pricing of the 
existing set of products. Using some nu- 
merical examples, I have tried to show 
that a significant fraction of the cost of 
imperfect competition may be due to the 
currently unmeasured cost of having too 
many, too few, or the wrong products. 
This analysis is far from decisive empiri- 
cally, since it is based on numerical ex- 
amples. It is however suggestive, that over 
a range of assumptions about the structure 
of demand and costs, product selection 
failures may be significant components 
of welfare costs. 

‘In the third section, I have tried to out- 
line, somewhat briefly, how the empirical 
study of product differentiation in an in- 
dustry might proceed. The problem here 
is that the welfare analysis requires the 
estimation of the demands for products 
that currently do not exist. This line will 
.be pursued more fully in subsequent 
papers. 

The reader may find it useful to read 
this paper with the concrete case of tele- 
vision programming in mind. Pretend that 
pay television on the cable makes per pro- 
gram charges feasible. 


I. Welfare Problems in 
Product Selection 


There are several market forces oper- 
ating in the selection of products. 
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A. Profits and Net Surplus 


In the absence of price discrimination, 
the profits of the seller of a product will 
fall short of the net surplus generated by 
the product. Therefore, a product can 
have a positive potential net surplus and 
at the same time, be incapable of gener- 
ating positive earnings. The exception to 
this principle is the case of constant or 
diminishing returns to scale in production. 
The fact that profits do not capture all 
of the net surplus is a conservative force, 
tending to eliminate products that should 
be made available. I hasten to add that 
this is one of several forces. It does not 
warrant the conclusion that there are too 
few products, or too little variety. 

The tendency to lose desirable products 
is greater, the more substantial are the 
increasing returns or fixed costs. 


B. Falling Average Costs 


In a monopolistically competitive mar- 
ket, without entry barriers beyond those 
imposed by the usual profitability require- 
ment, prices are set above marginal costs, 
and entry occurs until profits are driven 
to zero, or equivalently until prices are 
equal to average costs. These statements 
technically apply to products that are 
symmetrically different in the way that it 
has become customary to assume in the 
theory. Since price is at average cost and 
above marginal cost, marginal cost is be- 
low average cost and average costs are 
declining at that point. It does not follow 
from this fact that there are too many 
products. It is true that there are more 
products than there would be if nonnega- 
tive profits were required and price were 
equal to marginal cost. It is also true 
that prices equal marginal costs in the 
first best optimum. But it is not true that 
the first best or second best outcome is 
achieved when profits go to zero. Profits 
can be above or below zero when the 
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marginal contribution of a product to the 
surplus falls to zero.? 

This point is most easily seen for the 
case in which average costs decline in- 
definitely. In that case, if price equals 
marginal costs, profits are always nega- 
tive. But it is not true in general that 
the optimal number of products is zero. 


C. Revenues, Gross Surplus, and 
Biases Against Products 


Products are not equally subject to the 
conservative force discussed under (1) 
above. There are biases in product selec- 
tion. Although revenues, in the absence 
of price discrimination, do not capture all 
of the gross surplus generated by a prod- 
uct, the fraction of the gross surplus that 
is or can be captured varies from product 
to product. The ratio of revenues to gross 
surplus depends upon the properties of the 
demand functions. Rather than analyze 
this in the abstract, let me illustrate the 
point with the case of constant elasticity 
demands. For the time being, I suppress 
explicit consideration of interproduct in- 
teractions. Let the price elasticity of de- 
mand for a product be n. It is easy to 
establish that at any price, the ratio of 

"The content of the so-called excess capacity 


theorem is therefore limited to the statement that at 
the equilibrium, average costs are still falling. 


revenues to gross surplus (the latter being 
the area under the inverse demand func- 
tion) is 


(1) B=1-— i/r. 


Therefore, as 7 rises, the fraction £ rises. 
The fraction of gross benefits that appear 
as revenues to the selling firm is larger, 
the higher the price elasticity of demand. 
` Since products vary in elasticities, it is 
quite possible for a product with a low 
price elasticity to have a higher net sur- 
plus and lower profits than a product with 
a high price elasticity of demand. This 
has two implications. The tendency to lose 
valuable products, discussed earlier, is 
stronger for low elasticity products. And 
second, the process of selection of prod- 
ucts in a differentiated product industry 
will be biased against the lower elasticity 
candidates.* 

The nature of the bias is illustrated in 
Figure 1. The first product has a lower 


*This conclusion appears to run counter to the 
intuition developed in countless students of micro- 
economics, that low elasticities are nice for sellers 
because they permit higher markups. I don’t wish to 
try to overturn this truth, but rather to point out 
nevertheless, that the surplus is harder to capture 
with the price system for low elasticity products. Let 
me put this more positively. I would expect the incen- 
tive for sellers to try to price discriminate would be 
higher for lower elasticity products. 
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surplus and higher profits than the second. 
The profits of both products in Figure 1 
are positive. However, if there were a 
fixed component of costs, then the first 
product could be profitable and survive, 
while the second would not, even though 
the second one contributes more to the 
surplus. If the two products are substi- 
tutes, and if the market mechanism selects 
the more profitable, then again the first 
product will be taken. 

If one does this analysis more rigor- 
ously, it turns out that it is zot exactly the 
elasticity that matters, but rather what 
fraction of net potential surplus for a prod- 
uct is capturable by the selling firm. This 
depends upon both the structure of de- 
mand and of costs. But the qualitative 
nature of the bias is clear. If the potential 
consumers of a product have a highly 
variegated set of willingnesses to pay for 
it, so that there is a small group with a 
high willingness to pay, and then rapidly 
declining reservation prices. after that, 
then the selling firm will have difficulty 
capturing the surplus, and the product 
will have difficulty being supplied under 
the market system. With some caution, 
one might refer to such products as special 
interest ones. They tend to be supplied by 
clubs or other institutional devices that 
do not use the pure price system. 


D. Interactions Among Products 


Thus far, I have discussed forces that 
affect a single product. Let me turn now 
to interactions among products that are 
imperfect substitutes. Apart from biases in 
selection, interactions on the demand side 
determine whether there are too many or 
too few products, too much or too little 
variety. In what follows, I shall assume 
that products are substitutes, that they 
have fixed and variable costs, the latter 
being linear or convex, and that market 
equilibria are Nash equilibria in quanti- 
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ties. From a social point of view, the fixed 
component of cost can be regarded as an 
entry fee for having an additional product. 

Perhaps the best way of approaching 
product interactions is to describe the 
circumstances that lead to too many prod- 
ucts. They are two. The first is high own 
price elasticities, for these cause firms to 
contract output further away from the 
level at which price equals marginal cost. 
And that leaves “room” for further entry, 
room which would be absent with marg- 
inal cost pricing. But high own price elas- 
ticities are insufficient. The cross elastici- 
ties must also be high. 

The entry of an additional product has 
several effects. It increases the surplus 
from the new product, but lowers the de- 
mand for existing products and causes 
them to contract output. In terms of the 
surplus, there are gains and losses. The 
gains are the profits and the consumer 
surplus from the new product. The losses 
are reductions in the profit and surplus 
from the existing products. When the 
products are close substitutes and the 
cross elasticities are high, the extra sur- 
plus created by the entering product is 
lost through contractions of existing firms. 
The familiar metaphor of expanding and 
slicing the pie is appropriate. A new prod- 
uct expands the pie and causes it to be 
sliced into more pieces. If the cross elas- 
ticities are high, the expansion is not 
large. But since there is a cost (the fixed 
cost) of adding a slice, the costs may out- 
weigh the benefits. These forces will be 
illustrated in the calculations of the next 
section. 


E. Half a Loaf is Better than None 


While profitability is not the correct 
criterion for deciding on the entry of a 
product, it is, for practical purposes, the 
only criterion we have. Nor is it likely 
that the information required to provide 


a 
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the correct subsidies will ever be avail- 
able. One can reasonably accept profit- 
ability as a constraint, and pose the prob- 
lem of product selection as that of determ- 
ining the right set of products subject to 
that constraint. The solution to the prob- 
lem includes specification of not only the 
products, but also the prices. The prices 
will typically be above marginal cost, since 
that may be required to increase the 
profitability of products to permit the en- 
try of products that are not profitable 
under marginal cost pricing. In short, the 
solution to the second best problem will 
include a trade-off between numbers of 
products on the one hand and the ineffi- 
ciency due to nonmarginal cost pricing on 
the other. 

Roughly, that is what occurs in a mon- 
opolistically competitive market. There- 
fore, the monopolistically competitive 
equilibrium has the qualitative features of 
the solution to the problem of maximizing 
the surplus subject to the condition that 
all products are profitable. It can happen 
that the equilibrium and the second best 
optimum coincide.’ But in general, this 
coincidence is unlikely, and the best that 
can be said is that the equilibrium ap- 
proximates the constrained optimum. The 
calculations that follow will give some 
insight into the question of how good the 
approximation is. 


F. Complements 


I want to comment briefly on comple- 
mentary products. Complementary prod- 
ucts tend to be undersupplied by imper- 
fectly competitive industries. That is to 
say, the prices are too high and the num- 
ber of products is too small. The reason 
is that the tendency to hold back quanti- 
ties reduces the demand for other products 
and makes entry more difficult, not 


“See Avinash Dixit and Joseph Stiglitz (1974) and 
Spence (1976). 
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easier, as in the case of substitutes. This 
means that all forces work in the same 
direction. The failure of firms to price at 
marginal cost reduces options for other 
firms, and entry is retarded, as well as 
expansion by existing firms. One would 
therefore expect complementary products 
to be supplied by multiproduct firms. 


II. Numbers and Variety of Products: 
Numerical Examples 


In this section, I have taken some quite 
simple numerical examples, in which de- 
mand functions are linear and products 
are symmetrically different, and calculated 
the market equilibrium and two different 
optima, for a variety of the values of the 
parameters. The purposes of this are two- 
fold.. First, the interaction effects dis- 
cussed above can be seen to work in the 
examples. Second, I want to show that the 
fraction of the total welfare loss that is 
attributable to the nonmarginal cost pric- 
ing of the equilibrium products, varies 
considerably, and is frequently less than 
half of the total welfare loss. The calcu- 
lations also show that the equilibrium is 
often a reasonably good approximation to 
the constrained optimum, where the con- 
straint is that profits be nonnegative. 

Briefly, the basis for the calculations is 
the following. The quantity of the ith 
product is xi. The inverse demand for the 
ith product is 


(2) pi = a — bx; — 2d D> xy. 


iei, 
The cost function for the ¿th firm is 
(3) F + cx. 


In the calculations, ¢ is taken to be one. 
The remaining parameters, a, b, d, and 
F vary. F is the fixed cost, d is the in- 
teraction effect; a and b are the intercept 
and slope of the inverse demand for each 
product, when there are no other prod- 
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TABLE 1 

Group Case a b d f Tı AT: AT; M N: Xı Xa X: 
I 1 10 1 5 1 28.8 2.8 1.9 5.4 9.7 1.4 71 84 
2 2 24.5 3.5 1.8 3.5 6 2 1 1.29 
3 4 19 4.3 1.2 2.2 3.36 2.82 1.41 2.06 

4 6 15.3 4.8 6 1.59 2.19 3.46 1.73 2.81 

5 8 12.5 5 2 1.25 1.5 4 2 3.6 

6 10 10.3 5.1 0 1.01 1.02 4,47 2.24 4.4 

I 7 10 2 1.5 2 8.2 2.6 1.4 1.17 2.58 2 71 1.03 
8 4 6.3 3 87 73 1.3 2.8 1.8 

9 6 5.1 3.2 33 53 78 3.46 1.22 2.7 

11 10 10 1 Al 2 99.7 8.7 1.7 | 21 26 1.49 1 1.3 
li 5 56.6 13 1 |10 9.4 2.36 1.58 2.4 

12 7 39.6 14.8 2.2 7.1 5.1 2.79 1.87 3.2 

13 9 27.3 16.3 7.3 5.2 2.2 3.16 2.5 4.0 

14 10 22.5 16.8 11.3 4.5 1.1 3.3 2.12 4.4 

IV 15 10 7 .5 2 29.9 4.8 3.5 2.4 5.7 3.2 1.2 1.5 
16 4 26 6.2 3.8 1.6 3.5 4.5 1.7 2.3 

17 6 23.2 7.1 3.5 1.2 2.5 5.4 2.0 3.1 

18 8 20.9 7.7 3.0 1 2 6.3 2.4 3.8 

V 19 10 3 .2 2 82.1 7.6 6.2 4.5 10.3 4.5 1.8 2.1 

20 6 69 12 7 2.4 5.1 7.7 3.2 4 

21 10 61 14 7.5 1.75 3.5 10 4.1 5.6 

22 15 53.6 16.1 6.8 1.3 2.5 12.2 5 7.5 

VI 23 10 .3 .05 10 | 170 23 2 9.2 11 6.3 4.1 5.6 
24 20 | 102 29 0 5.1 4.6 8.9 5.8 9.4 

25 30 62 32.9 10 3.2 1.72 |11 7A 13.3 





ucts. Note that because of the symmetry 
of the example, an equilibrium is de- 
scribed by x, the output per firm and z, 
the number of firms. 

In Table 1, T is the surplus, N is the 
number of firms, and X is the output per 
firm. The table shows the equilibrium, 
the optimum, and a constrained optimum. 
The constrained optimum takes the equi- 
librium number of firms as given and 
prices the goods at marginal costs. The 


ê The total surplus here is 


n zi 
T=} f Pilt, -o , Xii, Si, 0... , Ods: 
iml of 0 


n t 


i—1 
=} (a- 2d Ya; Jei bat 
tml jal 
When x;=- for all 7, the surplus is 


T = n[ax — bx? — d(n — 1)x*]. 


difference between the surplus here and 
the optimal surplus is the loss due to the 
nonmarginal cost pricing of existing prod- 
ucts. The remainder of the welfare loss 
is due to product selection; in this con- 
text, having the wrong number of products. 

A word about the table is in order. There 
are six groups of calculations, distin- 
guished by own and cross elasticities. 
Within each group, fixed costs increase. 
Thus in group I, the own slope is -1, the 
cross partial -.5, and the fixed costs in- 
crease from 1 to 10. The numbers re- 
ported for each case are as follows. The 
subscript refers to the following cases: 


1— the optimum 

2—the market equilibrium 

3— the equilibrium number of firms 
with marginal cost pricing. 


A 
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The variables are 


X = output per firm 
N = the number of firms 
T = surplus 
AT = the difference between the sur- 
plus for that case and the surplus 
at the optimum. 


Notice that V2 = Ns so only N=: is re- 
ported. AT. is the welfare loss in the mar- 
ket equilibrium. ATs is the welfare loss if 
the equilibrium goods were priced at 
marginal cost. 

The calculations reported in the table 
illustrate a number of points. First the 
equilibrium number of products can be 
above or below the optimum. Cases of too 
few products tend to occur when cross 
elasticities are low relative to own elas- 
ticity, and fixed costs are high (see 
Groups ITI and IV). I should say here 
that linear demands have a strong ten- 
dency to produce too many products 
because the profit maximizing quantity 
is half of that when price equals marginal 
cost. 

The welfare loss from the nonmarginal 
cost pricing of existing products (AT) 
varies considerably. Often it is less than 
half the total welfare loss (AT:). More- 
over, the cases where a substantial frac- 
tion of the welfare cost is associated with 
the wrong number of products vary. When 
cross elasticities are high (Groups I, IT 
and V), they occur when fixed costs are 
low. When cross elasticities are low, they 
occur when fixed costs are high. These 
are also the situations where the optimal 
and equilibrium number of firms differ by 
a large percentage. 

With nonlinear demands, similar effects 
hold; I do not have the space to report 
on them. The excessively strong tendency 
to get too many products can be avoided 
with other kinds of demands. 
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III. Hypothetical Products and 
Product Characteristics 


A natural starting point for theoretical 
welfare analysis of monopolistic competi- 
tion is the multiproduct structure of de- 
mand. For welfare purposes, preferences 
for actual and potential products are the 
proximate determinants of welfare prob- 
lems. What the underlying attributes are, 
that differentiate the products, are not by 
themselves directly relevant. In terms of 
location problems, locations by themselves 
have no welfare consequences until the 
distribution of purchasers is specified. The 
same applies to products located in higher 
dimensional spaces of attributes. 


When one turns to the task of imple- 
menting the welfare analysis of product 
differentiation empirically, the importance 
of the attribute space in which products 
are located, is elevated considerably. The 
empirical study of product differentiation 
requires the estimation of the demand for 
hypothetical or potential, as well as actual, 
products. This is a difficult problem, to say 
the least. The most natural way to ap- 
proach it seems to me to attempt to esti- 
mate the structure of preferences for 
attributes rather than products. The ra- 
tionale for taking this approach is that if 
the distribution of preferences for attri- 
butes in the consuming population can be 
estimated, then the demand for any set 
of products (not just the existing set) can 
be computed from that distribution. At- 
tributes then, provide one way of dealing 
with the demand for potential products. 

There is a considerable literature on 
this general subject, much of it center- 
ing on probabilistic discrete choices in 
transportation demand. 

The goal of the theory is to derive func- 
tional forms for the demands for products 
as a function of their attributes. Attri- 
butes include price, physical and perform- 


, 
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ance characteristics, aspects of service and 
so on.’ 

Using the attributes approach, one can 
in principle, compute the demand for any 
set of products, not just the existing set. 
In that sense, the conceptual apparatus 
permits one to compute the demand for 
hypothetical products, and therefore with 
a certain amount of cost data to draw 
welfare conclusions about the product dif- 
ferentiation aspects of industry perform- 
ance. In future work, I hope to report in 
greater detail on the attributes approach 
and its application to industry and product 
data. 


"For a discussion of probabilistic discrete choice 
models, see McFadden (1973). 
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NEW YORK: RIPPLE OR TIDAL WAVE? 


The New York City Fiscal Crisis: 
What Happened and What is 
to be Done? 


By Epwarp M. GRAMLICH* 


The New York City fiscal crisis as it 
was played out in the nation’s newspapers 
this year had all the elements of a first 
class drama. There was first of all the 
tension—would the city make it through 
its periodic financial hurdles, would the 
Ford Administration blink, what would 
happen if the city defaulted? Then there 
were the accusations—was it the fault 
of Wagner, Lindsay, Beame, Rockefeller, 
Ford, the unions, or economic and social 
forces beyond the city’s control? Then the 
controversy—the issue seemed ideally 
suited to split deficit spenders from budget 
balancers, soft-headed liberals from hard- 
headed accountants, eastern establish- 
ment intellectuals from the silent majority. 
Finally, though it did not capture as much 
press coverage, the crisis also graphically 
illustrated several basic issues in the eco- 
nomics of federalism that are now creep- 
ing into public finance textbooks—the 
proper role of local and national govern- 
ments in stabilizing the economy and re- 
distributing income, whether the federal 
or the state government has an obligation 
to protect the financial integrity of local 
governments, whether public expenditures 
can be effectively controlled in the short 
run. This paper discusses the city’s fiscal 
plight in the context of all of these issues. 

* The Brookings Institution and Cornell University. 
I have benefited from discussions with Robert Rei- 


schauer and Harvey Galper and the assistance of 
Jack Whiting. 
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I. How Big are the Deficits? 


Local governments borrow for three rea- 
sons, two of which are generally accept- 
able to bond holders and one dangerous. 
The first acceptable reason is to finance 
long-term capital investment projects—if 
a locality is building a school that will last 
for many years, it does not have to pay the 
entire bill in any one year but can spread 
the cost over the lifetime of the school by 
floating long-term debt. The second ac- 
ceptable reason is to smooth out seasonal 
fluctuations in revenues and expenditures 
by short-term borrowing. The final rea- 
son, which generally is not acceptable 
either by a city’s laws or in the eyes of 
bondholders, is to cover a current account 
deficit. 

The first fact to recognize about the 
New York City fiscal plight is that un- 
fortunately the city has borrowed to cover 
current account deficits continuously ever 
since fiscal 1960-61. How this was allowed 
to happen is still something of a mystery, 
but the relevant data, from the official 
U.S. Census figures, are given in Table 1. 
The first column lists the gross revenue 
of the city—taxes, charges and fees, grants 
from the federal government and New 
York State, and revenue from the water 
and transit authorities (which have been 
combined with the general government in 
this analysis). The second column lists 
the current general government expendi- 
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TABLE 1—NeEw York City Bupcet DATA, Fisca 1960-1974 
(Millions of current dollars) 
Current Expenditures Current 
Plus Debt - Account Capital Net 
Date Revenue Retirement Surplus Expenditures Borrowing 
1960 2,769.6 2,726.5 43.1 528.3 485.2 
1961 2,901.0 2,948.2 — 47.2 542.0 589.2 
1962 3,119.5 3,170.0 — 50.5 582.0 632.5 
1963 3,408.4 3,459.0 — 50.6 667.4 718.0 
1964 3,688.8 3,788.5 — 99.7 657.6 757.3 
1965 3,961.1 4,015.4 — 54.3 657.7 712.0 
1966 4,367.5 4,537.0 —169.5 561.3 730.8 
1967 5,174.8 5,176.0 — 1.2 554.8 556.0 
1968 6,085.8 6,144.1 — 58.3 658.0 716.3 
1969 6,864.7 6,945.6 — 80.9 698.3 779.2 
1970 7,233.9 7,775.4 —541.5 797.0 1,338.5 
1971 ` 8,274.8 9,053.9 —779.1 1,135.1 - 1,914.2 
1972 9,501.5 10,119.6 —618.1 1,192.9 1,811.0 
1973 10,774.9 10,807.2 — 32.3 1,371.5 1,403.8 
1974 11,291.5 11,779.1 —487.6 1,709.6 2,197.2 








Source: U.S. Bureau of the Census, City Government Finances; various issues. 


tures for all functions, including water, 
transit, contributions to the pension re- 
tirement system, and expenditures to re- 
tire maturing debt (which can be consid- 
ered as the measure of capital consump- 
tion expenditures when investment is 
financed by long-term debt). The deficits 
are in the third column, the level of capital 
expenditures in the fourth, and net bor- 
rowing in the fifth. The large current ac- 
count borrowing, particularly in recent 
years, was not backed up by capital for- 
mation; as a consequence it had to be 
done in the short-term market, and the 
city now has both extraordinary levels of 
outstanding short-term debt and extra- 
ordinarily high “uncontrollable” expenses 
simply to roll over this short-term debt 
every year. In 1973-74, for example, the 
outstanding short term debt was $485 per 
capita, much higher than any other large 
city, and it would now claim 32 percent 
of current expenditures—almost the en- 
tire controllable portion of the expendi- 
ture budget—to pay it off if new lenders 
cannot be found.* 


* Extensive data on levels of short-term debt per 
capita can be found in Data Resources, Inc., “New 


While these are certainly not reassuring 
figures, they are based on the latest avail- 
able Census information and understate 
the magnitude of the current fiscal prob- 
lem in three important ways. The first is 
that budget data are only available up to 
fiscal 1973-74, which is before the onset 
of the current recession that cost the city 
dearly. Had the city’s unemployment rate 
in 1973-74 been what it is today (11 
percent instead of 6.5 percent), the deficit 
would have been larger by about $500 
million.” The second is that the Census 


York City Default: Some Economic Implications.” 
Only two cities, Rochester and Yonkers, have higher 
levels of short-term debt per capita. Rochester has a 
high credit rating and seems in fairly sound position; 
Yonkers has also been flirting with default all year. 
*This estimate is derived as follows. Nationally 
incomes are reduced by 2.8 percent for every 1 per- 
cent increase in the unemployment rate. Were this to 
be the case in New York City, 1973-74 incomes would 
have been lower by 12.6 percent in this hypothetical 
recession. If income and sales tax revenues decline 
proportionately and property tax revenues and charges 
slightly, the revenue loss from lewer income would 
have been about 7.5 percent, or $400 million. On the 
expenditure side, the increase in unemployment trans- 
lates into a 130 thousand loss of private jobs. Nation- 
ally it has been estimated that one private job loss 
raises the poverty population by one person—were 


rm 
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basically takes the city’s word on the 
breakdown between current and capital 
expenditures, and it has been admitted by 
city officials that many current expendi- 
tures were inappropriately classified as 
capital items. Were the more realistic 
Municipal Assistance Corporation (AZAC) 
figures used, roughly $700 million would 
come out of the capital account and go 
into current expenditures, raising the cur- 
rent deficit by the same amount. The third 
is that it is generally conceded that the re- 
tirement pension funds, based actuarially 
on mortality tables from many years ago, 
are underfunded, meaning that present 
general government contributions do not 
cover the annual increase in liabilities of 
the funds. There is no good estimate of 
the extent of this bias, but it is perhaps 
not unreasonable to say that the true con- 
tributions should be larger by 25 percent, 
or $200 million. Were all of these changes 
made, the measured current account deficit 
of $488 million in 1973-74—already a 
very large number—might have been real- 
istically estimated to increase by about 
$1,400 million, giving a predicted “low 
employment” current account deficit of 
nearly $2 billion, or about seventeen per- 
cent of revenues. The anticipated deficit 
for fiscal 1975-76 is somewhat smaller 
than this—approximately $800 million for 
the New York City version of the current 
account deficit, another $600 million of op- 
erating expenditures in the capital budget, 
and a still unknown shortfall in pension 
contributions—in part because of the cut- 
backs mandated by the New York State 
Financial Emergency Control Board.* 
Even with these cutbacks, however, the 
general picture is one of large and growing 


this true in New York, the private job loss would 
raise the welfare population and net expenditures by 
about 13.5 percent, or $100 millicn. 

*See the Joint Economic Committee Report, New 
York City’s Financial Crisis, November 3, 1975, p. 
30 ff. 
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current account deficits, persisting for long 
periods of time, and bound to frighten 
prospective lenders and threaten default 
sooner or later. 


II. The Composition and Growth 
of the Deficits 


The hypotheses that have been ad- 
vanced to explain these deficits can be 
divided loosely into two groups. One type 
of explanation focuses on the power of 
the public employee unions in New York 
City, the bargaining concessions that have 
been won over the years, and the sheer 
size and ability to control votes of public 
employee unions.* A second focuses on the 
fact that the city finances an ambitious 
social welfare program on its own—it 
funds expensive welfare, higher education, 
public hospital, and public housing pro- 
grams, along with a persistently large 
transit deficit and generous contributions 
to employee pension funds. In other large 
cities these programs are either not under- 
taken at all by the public sector, com- 
pletely financed by grants or user charges, 
financed by the tax revenues of indepen- 
dent special districts, done by an over- 
lapping county government or done by the 
state. Though all programs might be desir- 
able at the national level, and in fact many 
argue that the city is doing a job made 
necessary by the lack of adequate national 
or state policies in these areas, it remains 
an inescapable fact of federalism that if 
localities try to redistribute income to a 
much greater extent than the other locali- 


*A long catalogue of the bargaining concessions is 
given by Raymond D. Horton. An indication of the 
sheer size effect is given by the fact that there are 
now about 450,000 full and part-time city government 
employees in New York City. If each was married, 
lived in the city, and had one close friend or relative 
who would vote alike on city issues, conceivably 
1,350,000 votes, 30 percent of the entire voting age 
population and roughly half of the probable number 
of voters, could be marshalled in favor of making 
some strategic concession to, or dealing leniently with, 
unions. 
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TABLE 2—Composition oF NEw York City Buncer Dericir, Fiscal 1974 
(Millions of current dollars) - 





Revenues _ 11,291.5 
Grants -5,076.3 
Normal functions plus untied 1,442.2 
Schools 872.4 
Marginal functions 2,761.7 
Welfare 2,393.1 
Higher education 196.0 
Public hospitals 135.5 
Public housing 37.1 

Own revenues 6,215.2 
Taxes plus normal charges 5,186.0 
Marginal functions 1,029.2 
Higher education 72.0 
Transit 629.5 
Public hospitals 147.3 
Public housing 180.4 
Current account deficit 487.6 
Normal revenues 6,628.2 
School grants 872.4 
Current account deficit 487.6 
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Current expenditures 11,779.1 
Normal functions 3,769.5 
Schools 1,726.3 
Marginal functions 6,283.3 

_ Welfare 2,587.4 
Higher education 490.1 
Transit 989.7 
Public hospitals 1,088, 1 
Public housing 294.3 
Pension contributions 833.7 
Normal expenditures 3,769.5 
School expenditures 1,726.3 
Marginal functions deficit 2,492.4 
Welfare 194.3 
Higher education 222.1 
Transit 360.2 
Public hospitals 805.3 
Public housing 76.8 
Pension contributions 833.7 


Source: U.S. Bureau of the Census, City Government Finances, 1973-74. 


ties, or if they run abnormally large defi- 
cits and incur subsequent high interest 
and debt retirement costs, there is a good 
risk that the taxpaying population will 
simply pick up stakes and leave the local- 
ity in a fiscal situation that much more 
precarious. 

These competing hypotheses can be 
tested very loosely by examining the city’s 
budget in more detail. Table 2 decom- 
poses expenditures into a normal compo- 
nent—expenditures for functions normally 
undertaken by city governments—school 
expenditures—which are usually financed 
out of the budgets of independent school 
districts in other large cities—and the net 
deficit of each of these six “marginal func- 
tions” —marginal in the sense that they 
do not normally drain revenue from the 
city government. The total deficit on these 
marginal functions came to the enormous 
total of $2,492 million in 1973-74, almost 


five times the measured current account 
deficit.’ It is of course true that often the 
deficits in the accounts of these marginal 
programs are related to union pressure, 
particularly in the case of pensions but also 
in the case of transit, hospitals, and higher 
education, but as an overall impression it 
does appear that the city’s problems stem 


* The Census gives total public welfare expenditures 
of $2,587 million and grants of $2,393 million in 
1973-74, leading to a net deficit on the welfare account 
of only $194 million. Adjusting this figure to a 1975-76 
basis would perhaps add another $100 million. This 
Census estimate of the drain due to welfare is just 
one-third of that given by a recent Congressional 
Budget Office report on New York City, which relied 
both on program information and on information 
from MAC. The difference is apparently caused by 
the fact that Census must be putting some medicaid 
expenditures into the public hospital category, but 
not medicaid grants. Correcting this problem with the 
Census data would alter the composition of the mar- 
ginal functions deficit between welfare and public 
hospitals, but not the overall total. See Congressional 
Budget Office. 
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TABLE 3—Tue GROWTH oF THE New York City BuncEt, Fisca 1960-74 
{Millions of current dollars) 























Normal 
Revenue 
plus Marginal Current 
Fiscal School Normal School Functions Account 
Year Grants Expenditures Expenditures Deficit Surplus 
1960 2,154.5 1,170.3 415.0 526.1 43.1 
1970 4,956.5 2,655.5 1,284.6 1,557.9 —~541.5 
1974 7,500.6 3,769.5 1,726.3 2,492.4 — 487.6 
Per Annum Growth Rates (%) 
1960-70 8.3 8.2 11.3 10.8 — 
1970-74 10.6 8.8 7.4 11.8 — 
1960-74 8.9 8.4 10.2 11.1 — 





Source: U.S. Bureau of the Census, City Government Finances, various issues. 


more from the fact that it subsidizes a 
broad array of functions than from the 
fact that the employees are gaining very 
high wages for performing normal public 
services. 

This point is reinforced by examining 
growth rates over the 1960-74 period, 
as is done in Table 3. Over this time the 
net marginal functions deficit has grown 
by 11.1 percent per annum, more than ex- 
penditures either on the normal functions 
or on schools. Normal expenditures have 
grown by 8.4 percent, roughly 2.1 percent 
of which is a growth in employment, 2.4 
percent is a growth in real wages per em- 
ployee, and 4.0 percent is a growth in 
prices in New York City. School expendi- 
tures have grown by 10.3 percent—3.7 
percent employment, 2.6 percent real 
wages, and 4.0 percent prices.° 


Ill. Comparison with Other Cities 


It is also instructive to compare the 
New York City budget with that of the 
twenty nine other largest cities. This com- 
parison can illustrate first the degree to 
which New York City is unique, and 
secondly the risk that the New York fiscal 


“If the city’s contribution to the pension fund were 
added into wages, the growth in real wages per em- 
ployee would be slightly higher—2.6 percent and 2.8 
percent respectively for normal and school categories. 


disease may spread to other cities. 

Budget data for the general govern- 
ments of the thirty largest U.S. cities for 
1973-74 are given in Table 4. The bud- 
getary items are grouped into normal and 
marginal functions categories, as was done 
in the bottom panel of Table 2, and are - 
all expressed in per capita terms. Per 
capita expenditures on schools in the city 
are also shown in the table, even though 
New York City, Washington, Buffalo, Bal- 
timore, Boston, and Memphis are the only 
other cities where school expenditures 
are actually in the general government 
budget.’ 

The table indicates first that only two 
large cities had current account deficits 
in 1973-74—New York City and Wash- 
ington. But where New York City had to 
finance its deficit by borrowing from the 
bond market, Washington did not at the 
time have home rule and could borrow 
with federal guarantees (though this situ- 
ation has changed as of January 1, 1976). 
Of the other cities, only Philadelphia had 

“In the remaining cities schools are financed by an 
independent school authority. The data for schools 
comes from a different Census source that is not yet 
published for fiscal 1973-74. Thus data for the previous 
fiscal year are used throughout. Note that Honolulu 
has no local expenditures of any sort for schools 


because in Hawaii the schools are run by the state 
government. 
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TABLE 4—ComparATIvE Bupcets, THIRTY Larcest U.S. Cires, Fiscan 1973-74 





New York City 
Buffalo 
Baltimore 
Boston 
Philadelphia 
Pittsburgh 
Washington 
Chicago 
Cleveland 
Columbus 
Detroit 
Indianapolis 
Milwaukee 
St. Louis 
Kansas City 
Atlanta 
Jacksonville 
Memphis 
New Orleans 
Dallas 
Houston 
San Antonio 
Denver 

Los Angeles 
San Francisco 
San Diego 
San Jose 
Phoenix 
Seattle 
Honolulu 


962.1 
660.3 
796.1 
835.8 
637.4 
523.9 

1,223.4 
512.2 
628.7 
423.8 
702.9 
450.4 
564.2 
572.3 
568.3 
674.8 
561.6 
489.8 
487.7 
474.5 
366.9 
342.0 
723.0 
607.4 
956.4 
467.3 
492.4 
480.1 
672.7 





(Dollars per capita) 
Normal School 
Normal Expen- Expen- 
Revenue ditures ditures 
493.0 207.0 
318.0 272.0 
358.6 207.9 
487.3 188.1 
369.5 202.5 
233.9 220.6 
823.1 227.7 
247.1 219.0 
350.7 214.0 
225.6 160.2 
334.2. 219.9 
177.7 191.4 
260.9 217.0 
299.1 173.3 
292.1 173.4 
294.8 204.2 
208.4 199.8 
204.4 168.0 
253.0 138.8 
236.4 167.9 
178.1 158.1 
128.8 136.5 
350.1 208.0 
242.5 224.7 
466.2 194.7 
181.2 217.9 
163.1 282.0 
210.0 208.8 
314.9 250.9 
242.5 — 


304.6 





Marginal Current 
Functions Account 
Deiicit Surplus 
325.9 —63.8 
17.1 53.2 
40.6 189.0 
117.4 43.0 
54.0 11.4 
13.7 55.7 
324.1 —151.5 
20.9 25.2 
8.3 55.7 
0.5 37.5 
98.4 50.4 
40.4 40.9 
25.3 61.0 
60.3 39.6 
38.0 64.8 
25.9 149.9 
27.7 125.7 
20.4 97.0 
24.1 71.8 
13.1 57.1 
8.7 22.0 
6.1 70.6 
50.3 114.6 
50.9 89.3 
225.0 70.5 
23.4 44.8 
14.4 32.9 
5.9 55.4 
36.7 70.2 
2.5 59.6 


' Source: U.S. Bureau of the Census, City Government Finances, 1973-74. 


TABLE 5—NeEw York City BUDGET IN RELATION TO THAT OF 27 OTHER LARGE CITIES 











(Dollars per capita) 
Normal School 
Normal Expen- Expen- 
Revenue ditures ditures 
New York City 962.1 493.0 207.0 
Mean of 27 cities® 580.5 273.6 200.8 
NYC—Mean 381.6 219.4 6.2 
New York City 962.1 493.0 207.0 
Unconstrained regression prediction* 681.1 372.0 213.3 
NYC—Reg. Pred. 281.0 121.0 —6.3 
New York City 962.1 493.0 207.0 
Constrained regression prediction* 758.3 361.5 225.9 
NYC—Reg. Pred. 203.8 131.5 —18.9 





Source: U.S. Bureau of the Census, City Government Finances, 1973-74. 


a Excluding New York City, Washington, and Honolulu from sample. 


Marginal 
Functions 
Deficit 


325.9 
39.5 
286.4 


325.9 
97.8 
228.1 


325.9 
98.6 
227.3 
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Current 
Account 
Surplus 


— 63.8 
66.6 
— 130.4 
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a current surplus that was small enough 
relative to revenues that it would have 
been converted to a deficit had the city’s 
1973-74 unemployment rate been as high 
as it is now. 

In terms of composition, it is again the 
marginal functions where New York City 
stands out. The net deficit on these marg- 
inal functions was $326 per capita in New 
York City, roughly the same as Washing- 
ton, which is also a state government and 
therefore has a large budget for welfare, 
higher education, and public hospitals. 
The only other cities that have marginal 
functions deficits of more than $60 per 
capita are San Francisco (large transit 
subsidies and pension contributions), Bos- 
ton (large pensions and public housing), 
and Detroit (large pensions). 

Table 5 makes this comparison more 
systematically. The top panel compares 
New York’s per capita budget figures with 
the mean for the twenty-seven other large 
cities (all those listed in Table 4 except 
New York, Washington, and Honolulu). 
New York’s normal expenditures are $219 
more than average, school expenditures 
are above average, and the marginal func- 
tions deficit is $286 more than average. 
Revenues are fortunately also $382 more 
than average, but the current account defi- 
cit is still $130 more than average. 

It can be argued that these comparisons 
are misleading because New York City is 
not an average large city. Its racial 
composition, income levels, employment 
growth, and age are not extraordinary as 
cities go, but its population size and den- 
sity clearly are (the population density in 
New York City of 25,000 per square mile 
is 2.5 times as great as the next highest). 
One way to correct for those factors in 
making budgetary comparisons is to run 
regressions for the twenty-seven city 
sample, explaining budgetary variables as 
a function of independent variables such 
as population size and density, income and 
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poverty levels, federal and state grants, 
and regional and governmental structure 
dummy variables. Values for New York 
City can then be inserted in the regres- 
sions and budgetary totals “predicted” 
for a hypothetical city with all of New 
York’s properties. 

When this comparison is made, it cuts 
down but does not eliminate the deviations 
of New York’s actual budgetary values 
from their predicted values. Informa- 
tion in the second panel of Table 5, based 
on regressions explaining the four right- 
hand budgetary variables, leads to a posi- 
tive residual of $121 for normal expendi- 
tures, $228 for marginal functions, and 
$62 for the current account deficit. In- 
formation based on regressions for all 
five budgetary variables, estimated in a 
way that insures the budget identity is 
preserved, leads to positive residuals of 
$132 for normal expenditures, $227 for 
marginal functions, and $136 for the cur- 
rent account deficit.» However this com- 
parison is made, New York runs a sub- 
stantially greater current account dèficit 
than is predicted on the basis of other 
cities, has somewhat greater expenditures 
on normal functions, virtually no greater 
expenditures on schools, and much greater 
deficits for marginal functions. 


IV. The Bond Ratings 


One of the interesting sidelights in the 
gradual progression of the city toward 
default was that an investor looking solely 
at the ratings of New York City bonds 
would have gotten rather misleading in- 
formation. Back in the early 1960’s, when 
the city first experimented with current 
account deficit spending, the city’s bonds 
were rated A by both Moody’s and 
Standard and Poor’s Investors Services— 
of “upper medium” quality. In 1965-66, 
when the deficits had persisted for five 


‘The two sets of regressions are reported in 
Appendix A. 
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years, both services downgraded the city’s 
bond rating to Baa—of “lower medium” 
quality (the classification is labelled BBB 
by Standard and Poor’s, but it means the 
same as Baa for Moody’s). This caused 
a 50 to 75 basis point increase in borrow- 
ing costs and raised a continuing popular 
outcry by city officials and congressmen 
against the private rating services, even 
despite the fact that the market itself was 
at this time forcing New York to borrow 
at much higher rates than other Baa bor- 
rowers.” The lengthy political campaign 
eventually seemed to pay off, however, and 
in December 1972, Moody’s upgraded the 
city bonds again to A, despite the fact 
that the very large current account deficits 
were just then beginning. Standard and 
Poor’s behaved even more curiously, hold- 
ing out against upgrading the city until 
December 1974, but then upgraded the 
city’s bonds to A just as the early signs of 
a potential default were being raised.*” 
The rating services are private agencies, 
and though they publish voluminous in- 
formation on the budget of borrowing gov- 
ernments, it is impossible to tell exactly 
how they arrive at their ratings. A statis- 
tical attempt to explain their ratings by 
Carleton and Lerner turned up population 
size, the debt-assessed value ratio, the 
average tax collection rate, and whether 
or not the borrowing agency was a school 
district as statistically significant inde- 
pendent variables, but still left a large 
random component to the ratings. The 
school dummy and population variables 


"In 1971 New York was forced to pay 7.75 percent 
for twenty-year Baa bonds, while Greenwood, Mis- 
sissippi, paid only 5.8 percent for twenty-year bonds 
of the same quality. A fascinating account of this 
whole experience is contained in a “Background 
Paper” by John E. Petersen. 

” This situation is described in more colorful terms 
by a news release of Senator Thomas Eagleton, 
November 26, 1975. 

"See William T. Carleton and Eugene M. Lerner. 
Their results are corroborated in broad detail by other 
studies (see Petersen, Ch. 7). 
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were only included to measure the lower 
rating given smaller and more unknown 
borrowers—if the examination was con- 
fined to a sample of large city general 
governments, the ratio of gross outstanding 
debt to the assessed value of property in 
the district would be the only controlling 
factor. While it is certainly one good indi- 
cation of credit worthiness, this measure is 
not fully adequate for several reasons—it 
contains no adjustment for grants from 
state or the national government, no ad- 
justment for changes, income, or sales 
taxes, no account of the ability of the city 
to alter tax rates on assessed value, and it 
only recognizes indirectly whether the city 
is or is not actually running current ac- 
count deficits. 

It is possible to estimate whether, or 
when, Moody’s was being fair to New 
York City by their own standards in much 
the same way as before. A regression was 
fit to data from the 19 other largest cities 
(excluding New York and Washington), 
using pooled cross-section data for 1955, 
1965, 1970, and 1974. The dependent vari- 
able was a rating index (1 for Baa, 2 for 
A, 3 for Aa, and 4 for Aaa) and the inde- 
pendent variable was the debt-assessed 
value ratio. The results, in Table 6, indi- 
cate that by their standards Moody’s did 
indeed appear to be penalizing the city 
in the 1965-72: period—the “predicted” 
rating throughout this time was A. In 
retrospect, of course, this penalty was 
quite deserved. However, even by their 
standards, the value of New York City 
securities began dropping in 1972, just 
when the city’s rating was upgraded, and 
this A rating was retained right up until . 
the city could no longer market any securi- 
ties in April 1975. This shift in the rating 
was difficult to justify then, impossible 
now. 

The more fundamental question, of 
course, regards the standards. It is diff- 
cult and possibly unfair to make a very 
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TABLE 6—PREDICTED AND ACTUAL RATINGS, New York City Bonps 
(Current dollar totals in millions) 
Assessed Ratio of Debt 

Gross Debt Value of to Assessed Actual Predicted Predicted 
Date Outstanding Property Value Rating* Rating? Less Actual 
1955 4,845.8 20,277.8 . 239 2.0 2.30 0.30 
1965 7,459.2 29,752.7 251 1.0 2.27 1.27 
1970 8,690.8 34,292.3 .253 1.0 2.27 1.27 
1974 13,508.7 - 38,529.2 .351 2.0 2.05 0.05 








Source: U.S. Bureau of the Census, City Government Finances; various issues. Moody’s Rating Service, various issues. 


a Scale used is as follows: 


Baa = 1.0 
A =2.0 
Aa = 3,0 

Aaa = 4.0 


b On basis of the regression: 


Predicted Rating = 2.824 — 2.197 (Debt/Ass. Val.), 


(1.6) 


R? = .03 
SE = .85. 
sample size = 76 


The dependent variable was measured in the scale used in footnote a, and the regression was fit to pooled cross-section 


forceful criticism of the rating services— 
no general obligation bonds rated by the 
services have defaulted in the postwar 
period, and their information and stamp 
of approval has surely played a role in 
that good record. As the New York City 
case illustrates, however, there is always 
a first time, and in retrospect the infor- 
mation provided by the rating services in 
this particular case was not so good. They 
correctly penalized the city in the 1965- 
72 period, but incorrectly backed down 
in 1972, This faulty information may re- 
flect a possible weakness in the criteria 
apparently used by the rating services— 
specifically, the fact that the deficit posi- 
tion of the current account budget ap- 
pears to have little or no direct role in 
the ratings—or it could also reflect the 
possibility that the ratings may have been 
influenced by political pressures from city 
officials. 


V. Impact on the Economy 


The present fiscal difficulties of New 
York and other cities arise in part because 
of the economic recession, but there is also 


-observations on the nineteen largest cities, excluding New York City and Washington, in 1955, 1965, 1970, and 1974. 


some reverse feedback. If the city defaults, 
or flirts with default, this may set in mo- 
tion a chain of events that will threaten 
the recovery from the recession. It then 
becomes important to try to determine 
whether there are any such multiplier ef- 
fects for the New York situation. 

The most immediate problem is the 
capital losses on bonds in default. If the 
city were to be unable to meet all its obli- 
gations, in all likelihood bondholders 
would be the ones to take the first losses. 
A large share of the outstanding bonds 
are held by banks in New York, and there 
was for a time thought to be a risk that 
the losses would be so great as to trigger 
a flight of deposits from the city banks. 
Most of the risk from this quarter seems 
to have passed, however. It never was 
highly likely," and now that the federal 
government has agreed to make short-term 
loans to the city, and the Federal Reserve 
to make discount loans to any banks in 
difficulty, the risk of a chain reaction col- 


* See the Congressional Budget Office Report, p. 19, 
and Robert Samuelson, “Troubled: Friend at Chase 
Manhattan,” The New Republic, November 15, 1975. 
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lapse of banks because of the New York 
fiscal crisis is relatively slight. 

A second possible way in which the New 
York fiscal situation could retard the re- 
covery is through the direct cutbacks or 
tax increases required to balance the city’s 
budget. The New York State Emergency 
Financial Control Board plan for bal- 
ancing the city’s budget calls for expendi- 
ture cutbacks of about $100 million in 
fiscal 1975-76, $500 million in fiscal 
1976-77, and $700 million in fiscal 1977— 
78. This comes on top of a previous 6 per- 
cent expenditure cutback and 7 percent 
revenue increase already made by the city, 
and a further $200 million tax increase as 
part of the package which induced the Ad- 
ministration to agree to short term federal 
loans to the city. New York State, with its 
own financial problems, has also recently 
raised taxes by $600 million. The net ef- 
fect of all of these actions seems likely to 
reduce the aggregate demand stimulus 
contributed by state and local govern- 
ments by about $2 billion, leading to a 
reduction in GNP of approximately $4 
billion below what would otherwise be the 
case." 

A third factor that must be considered 
is the impact on the state and local bond 
rate. This impact can be tested as fol- 
lows. A regression was fit of the form 


CORP (1—t) — RATE = 
a+aU +a: TIME, 


where CORP is the corporate Aaa rate, 
RATE is the municipal bond rate in the 
appropriate risk class (Aaa, Aa, A, or 
Baa), t is the estimated average personal 
and corporate marginal tax rate among 
state and local bondholders, U is.the un- 
employment rate, and TIME is a time 
trend. The regression explains the rate 
differential between the after-tax corpo- 
rate bond rate and the relevant municipal 


1 These estimates accord with those of the Joint 
Economic Committee, p. 55. 
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rate as a function of the unemployment 
rate (since state and local governments 
must borrow relatively more in a recession, 
their rate would rise relative to the cor- 
porate rate) and time (since municipal 
rates have been falling relative to the cor- 
porate rate over time). The equation was 
fit to halfyear data from 1955-74, and 
then extrapolated to 1975 to see how 
values predicted by the regression com- 
pare with actual municipal rates in 1975. 

The comparisons are given in Table 7. 
For the Aaa rate, the actual municipal 
rate has averaged 13 basis points above 
the predicted rate throughout 1975, 20 
basis points in the third quarter. For bonds 
in the more risky categories, the residuals 
are much larger, rising to a total of 103 
basis points in the third quarter for A 
bonds and 96 for Baa bonds. This differ- 
ence in risk spread demonstrates what 
Treasury Secretary William E. Simon calls 
a “flight to quality” in these hard times.“ 
The problem, of course, is that in many 
cases the lack of quality might not be a 
function of the locality’s own fiscal be- 
havior but reflect the impact of outside 
uncontrollable forces such as the economic 
recession. 

It is not clear whether the entire residual 
in 1975 actual municipal bond yields can 
be blamed on New York City, but it seems 
likely that a large component can. The 
residual is greatest in the higher risk bor- 
rowing classes the city is typically classi- 
fied in and has become greatest when the 
news about the city’s fiscal problems was 
the most alarming. If we make the extreme 
assumptions that the entire residual is 
caused by the New York situation and 
that the corporate rate is not lowered by 


“See Simon’s statement of September 24, 1975. 
Among other things, the statement is ironic for the 
degree to which it downplays the risk that state and 
local interest rates will rise for high quality borrowers. 
Simon spent the first half of the year warning of the 
danger that federal deficits will raise interest rates for 
all borrowers and crowd them out of credit markets, 
































VOL. 66 NO. 2 NEW YORK: RIPPLE OR TIDAL WAVE? 425 
TABLE 7—PREDICTED AND ACTUAL STATE AND Locat Bonn Rates, 1975 
(In percentage points, by months) 
Aae Bonds Aa Bonds A Bonds Baa Bonds 
Ac- Pre- Differ- Ac- Pre- Differ- Ac- Pre- Differ- Ac- Pre- Differ- 

Month tual dicted? ence tual dicted? ence tual dicted? ence tual dicted? ence 
Jan. 6.39 6.25 0.14 6.57 6.42 0.15 7.13 6.55 0.58 7.45 6.76 0.69 
Feb. 5.96 6.08 —0.12 6.11 6.24 —0.13 6.53 6.38 0.15 7.03 6.59 0.44 
March 6.28 6.12 0.16 6.49 6.29 0.20 6.79 6.42 0.37 7.25 6.63 0.62. 
April 6.46 6.34 0.12 6.82 6.51 0.31 7.09 6.64 0.45 7.43 6.85 0.58 
May 6.42 6.29 0.13 6.76 6.47 90.29 7.13 6.59 0.54 7.48 6.81 0.67 
June 6.28 6.19 0.09 6.72 6.35 0.37 7.36 6.48 0.88 7.49 6.70 0.79 
July 6.39 6.24 0.15 6.80 6.40 0.40 7.50 6.54 0.96 7.60 6.74 0.86 
Aug. 6.40 6.33 0.07 6.80 6.49 0.31 7.55 6.62 0.93 7.71 6.83 0.88 
Sept. 6.71 6.33 0.38 7.10 6.49 0.61 7.81 6.62 1.19 7.96 6.84 1.12 
QI. 6.21 6.15 0.06 6.39 6.32 .07 6.82 6.45 0.37 7.24 6.66 0.58 
QIE 6.39 6.27 0.12 6.77 644 0.33 7.19 6.57 0.62 7.47 6.79 0.68 
QIII 6.50 6.30 0.20 6.90 - 6.46 44 7.62 6.59 1,03 7.76 6.80 0.96 
9 mo. avg. 6.37 6.24 0.13 6.68 6.41 .27 7.21 6.54 | 0.67 7.49 6.75 0.74 


8 From the equation 


CORP (1 — t) — RATE = ao + aU + a TIME, where CORP is the Aaa corporate rate, 
RATE stands for the four risk classifications above, U is the unemployment rate, TIME is a time trend, and ¢ is an 
estimated average income tax rate. The equation was fit by half years from 1955-74. In all categories a value of t=.2 
gave the lowest standard errors. The estimated coefficients (with /-ratios in parentheses) were as follows: 


RATE ag * a 
Aaa .021 .003 (.1) 
Aa — .096 — .014 (.4) 
A — .424 — 
Baa — .857 —.015 (.4) 


these troubles in the municipal market, the 
New York situation will reduce the extent 
to which state and local governments bor- 
row to finance capital construction pro- 
jects. Weighting the third quarter residuals 
by the proportion of borrowing in each risk 
class leads to an increase in the state and 
local bond rate of 63 basis points, which 
should by itself reduce state and local con- 
struction by about $4.5 billion. The GWP 
impact of this would be about $9 billion 
in the first year or two, and when added 
to the impact of the direct cuts discussed 
above, both together would reduce GNP 
by .7 percent and raise the unemployment 

* Using an estimate derived in Gramlich and Galper, 
Table 4. This estimated construction effect is about 
the same as that given by F. Gerard Adams and James 
N. Savitt, though they anticipate a larger rise in state 


and local interest rates and use a smaller interest rate 
elasticity for construction. 


a R? SE 
.038 (7.2) 58 19 
.042 (7.5) 78 24 
.046 (7.6) 78 23 
.064 (9.1) .83 .26 


rate by about .25 percentage points over 
what it would otherwisè be.** This is quite 
a large effect for the fiscal difficulties of 
just one city, large enough by itself to off- 
set the tax cut recently passed by Congress. 

Moreover, focusing only on this surpris- 
ingly large macroeconomic impact can ob- 
scure two points. The first is that if the 
city does default, and if that default does 
threaten the solvency of major New York 


The interest rate effects are larger than those 
found by Ronald W. Forbes and John E. Petersen, 
because I have allowed the municipal Aaa rate to be 
affected by the New York City problem. I have not 
included observations from 1975 in the regression (as 
they did), and I have worked in the impact of the tax 
exemption of state and local interest payments (as 
they did not). The analyses also differ in that my 
calculation focuses on the probable effect on state and 
local borrowing and investment, whereas theirs focuses 
on the rise in interest payments, assuming that borrow- 
ing is unaffected. é 
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banks and cause a loss of deposits, the sit- 
uation becomes much more uncertain and 
the risk of a general collapse of borrow- 
ing and investment much greater. In this 
context, one great advantage of bailing 
out the city is precisely this—it keeps the 
general economic risks predictable and 
manageable. 

The second point is that this estimate 
of the impact of any New York default 
is only manageable for the country as a 
whole—the impact on the economy and 
the citizens of the city itself will be ex- 
tremely painful. Table 5 showed that per 
capita taxes are already much higher in 
New York than in other cities, and the 
measures taken to put the city on a 
sounder fiscal footing will raise them 
further, increasing the risk of a flight of 
the taxpaying businesses and households 
to other localities. On the expenditure side, 
the MAC figures project that by fiscal 
1978 55 percent of the city’s expenditures 
will be “uncontrollable’—mandated for 
interest, debt service, welfare, and pen- 
sion payments. This forces very deep cut- 
backs in the remaining controllable por- 
tion, estimated by the Joint Economic 
Committee to be 18 percent in real terms. 
Even with a freeze on money wages, these 
are severe cutbacks. And even these severe 
cutbacks might not be adequate to bal- 
ance the city’s budget by 1978 if they lead 
to other reductions in federal and state 
grants mandated for the programs cut 
back or if they reduce levels of economic 
activity and revenues in the city. 


VI. What is to be Done in the Short Run? 


It is generally easier to analyze what 
went wrong than to say what to do about 
it. Several principles do emerge from the 
preceding facts, however, and I will try to 
highlight the pertinent ones. 

The first is that the city itself is ulti- 
mately responsible for its financial woes— 
the budget deficits started long ago, in part 
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because of official underestimates of the 
severity of the problem; the deficits were 
large even before the current recession, 
and not caused by any one particular pro- 
gram but a host of them. The second is that 
even though the problem is of the city’s 
own making, things have reached such 
a point that now the city simply cannot 
correct the problem by itself—tax burdens 
in the city and state are already extremely 
high, uncontrollable expenditures are ex- 
tremely high, and the cash expenses neces- 
sary to roll over the short-term debt when 
the market will not are excruciating. Even 
with the severe cuts in expenditures man- 
dated by the Emergency Financial Control 
Board, it will take the city three years to 
restore balance in its budget, and only 
then under relatively optimistic assump- 
tions regarding future revenues. 

The question facing the national gov- 
ernment is whether to take steps to avoid 
the city’s having to default on the bonds 
it must retire in the near future.’’ If this 
were not done, there is at least some 
chance that a financial panic could de- 
velop, and some chance that the economic 
recovery could be aborted even if a panic 
did not develop. There is also an excellent 
chance that the delivery of vital services 
in the city—police, fire, sanitation, health, 
education—could be temporarily or per- 
manently disrupted by default, and that 
it would be very difficult to pick up the 
pieces. Minimizing each of these fears is 
essentially the rationale for not allowing 
the city to default. 

On the other side, the advantage of a 
default is that the city has in fact signed 
certain contracts that it is simply unable 
to meet, it has to improve its budget pro- 


“ Default in this sense means having the court, and 
not the Emergency Financial Control Board, take 
over the reconciliation of inconsistent claims on the 
city. In a narrow legal sense, one could argue that the 
recent state action to substitute MAC bonds for some 
of the maturing city debt implies that the city is 
already in default. 
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cess and reduce its deficits, and it never 
will unless it is forced to go through the 
default process. The last assumption is the 
key one—by this time the state itself and 
through its Emergency Financial Central 
Board has exerted so much control on the 
city that it effectively lost its budgetary 
autonomy and will have to abrogate some 
contracts, whether or not there is a de- 
fault. Given this, these marginal benefits 
of a default are probably unimportant and 
it seems almost foolish to risk the possible 
severe dangers of allowing the city to go 
under. By this time, all but the most hard- 
nosed conservatives appear to agree with 
this position. 


VII. Long-Term Measures 


The city’s plight does illustrate several 
more long-term issues, however, and it is 
well to emphasize them before such crises 
recur. The first is that better state and 
local financial accounting is urgently 
needed. There is no obvious reason why 
the budgets of large state and local gov- 
ernments could not be more quickly made 
available to the financial community, tabu- 
lated in standard form, using official con- 
ventions on what is current and what capi- 
tal spending, on the increase in pension 
fund liabilities, on the size and maturity 
of outstanding debt. Whether the bond 
rating authority is then brought under the 
Securities and Exchange Commission, as 
Senator Eagleton wishes, there should also 
be much more explicit statement of why 
bonds are rated as they are, the criteria 
used, and the data behind these criteria. 
As a specific suggestion, the rating agen- 
cies have apparently relied solely on stock 
figures such as the ratio of debt to assessed 
property values; it would seem that flow 
figures such as the recent size of current 
account surplus, the controllable portion 
of the budget, and the dangers in not be- 


*S See, for example, the Twentieth Century Fund. 
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ing able to roll over short term debt should 
also enter in. 

A second point regards the intrinsic 
financial difficulties of state and local gov- 
ernments when macroeconomic conditions 
change. State and local revenues are now 
composed largely of income and sales 
taxes—those two sources comprised 60 
percent of own revenue in 1973—and net 
expenditures for welfare and medicaid 
have also become very large. When ag- 
gregate conditions change, state and local 
budgets will tend to operate in an auto- 
matically stabilizing manner just as will 
the federal budget. The only difference is 
that the inability to run current account 
deficits at the state and local level forces 
the stabilizers to be offset by other spend- 
ing costs or tax increases. It can, of course, 
be argued that governments should have 
had the foresight to build up a stock of 
liquid assets for just such an emergency. 
This argument is not terribly persuasive 
in a time like the present, however, when 
the business cycle decline is so much 
steeper than any government could possi- 
bly have anticipated. In any case to illus- 
trate the problem, a special Joint Eco- 
nomic Committee survey of eighteen large 
citiet found only five that did not raise 
taxe- or cut spending in the past year.” 
This is both counterproductive from a 
macro standpoint and, more importantly, 
it leads to instability in the delivery of 
services at the state and local level. A 
sensible remedy would be to give out reve- 
nue sharing money on a countercyclical 
basis, as Senator Muskie wants to do. It 
was emphasized above that the recession 
was not at the heart of New York’s woes, 
and these woes would have only been 
modestly ameliorated by a countercyclical 
revenue sharing program, but they would 
have been ameliorated and the program 
would still seem to have appeal in a 
cyclical economy. 


* Joint Economic Committee, p. 29. 
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A final point involves the redistribu- 
tive nature of the city’s social programs. 
As was argued earlier, New York’s diffi- 
culties can in large part be traced to the 
fact that it was doing too much on its 
own. In some cases—pension contribu- 
tions, higher education, transit subsidies, 
public hospitals—the choice was the city’s 
own; in others—welfare and medicaid— 
the choice was made by the state and man- 
dated on the city’s budget. Laudable as- 
these choices may be from a social stand- 
point, local governments do have to be 
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careful in a federal system, first, not to 
laden taxpayers with too much debt and 
forced debt service payments, and, second, 
not to undertake too much redistribution 
at the local level. If these programs are to 
be done, they must at least be financed 
on a national scale. In. this sense, the 
New York experience can also be inter- 
preted as something of a setback for the 
new federalism, which some advocates 
interpret as turning functions such as in- 
come redistribution back to the states 
and localities. 


TABLE A.1—UNCONSTRAINED REGRESSIONS PREDICTING BUDGETARY VARIABLES 
(t-ratio below coefficient)* 











Inter- Popula- Disposable Non- Normal City- 

Dependent Variable cept tion Income Poverty white Grants Density Midwest South County R?/SE 

Normal expenditures —426.0 —29.6 .075 1,163.9 — .472 12.3 - — — - „665 
(—1.5) (3.1) (2.7) (1.8) (3.3) 56.5 

School expenditures? 317.0 — — —525.5 356.1 — — —42.4  —44.0 — .689 
{—4.0) (1.3) (3.9) —4.0) 21.3 

Marginal functions deficit —356.8 ~13.0 -059 468.5 — — 5.4 — — 27,2 «657 
(—1.3) (4.6) (2,1) (3.1) (2,0) 29.9 

Current account surplus 42.7 — — — — .576 —6.0 — — .619 
(5.8)  (—4.4) 25.6 
Normal Revenue? —423.1 —42.6 «134 1,106.9 56.1 1,048 11.7 ~42.4 —44.0 27.2 —_ 


Source: U.S. Bureau of the Census, City Government Finances; Sales Management, 1974 Survey of Buying Power; U.S. Dept. of Commerce, 
Statistical Absiract of the U.S., 1973. 

£ Each dependent variable is in per capita terms. Population is the gross size of the city’s 1973 population in billions, Disposable Income (DI) 
is the average disposable income for the city in per capita terms in 1973, Poverty is the 1973 ratio of households with DI below $5000 to the 
total number of households in the city, Nonwhite is the 1973 ratio of the nonwhite population to the total, Normal Grants is the per capita 
total for normal functions and untied in 1973, Density is the number of thousands of people per square mile in the city, all the remaining 


variables are one for the indicated category and zero otherwise. 
b Using slightly different data, where the first five variables are defined for the county area in accordance with school district boundaries. 
€ Implied by the summation of coefficients in the other four rows. 


TABLE A.2—CONSTRAINED REGRESSIONS PREDICTING BUDGETARY VARIABLES 
(t-ratio below coefficient)* 











Disposable Normal City- 

Dependent Variable Intercept Population Income Poverty Grants Density Midwest South County R2/SE 

Normal expenditures —429.8 —25.6 074 1,236.7 .445 10.0 16.4 —21.0 15.2 .682 
(—1.2) (2.7) (2.5) (1.6) (2.0) (0.6) (—0.5) (0.5) 59.5 

School expenditures 291.3 —2.0 —.004 —336.8 -223 1.2 —31.7 32.9 —28.9 666 
5 (~—0.2) (—0.4) {-—1.7) (2.0) (0.6) {—2.6) {-1.9) (-2.5) 24,4 

Marginal functions deficit —380.7 —12.3 062 436.2 117 5.1 11.3 9.3 25.6 677 
(—1.1) (4.3) (1.7) (0.8) (1.9) (0.7) (0.4) (1.7) 31.3 

Current account surplus 41.4 iit — 003 44.0 557 —6.5 —11.8 1.2 10,4 684 
{1.1) (-0.3) (0.2) (4.5) (—2.9)  {~0.9) (0.1) (0.8) 26.9 

Normal revenue 477.8 —28.8 .129 1,380.1 1.342 9.8  —15.8 43.4 22.3 .197 
(—1.0) {3.6) (2.2) (3.8) (1.5) (0.4) —0.8) (0.6) 77.3 





Source: U.S, Bureau of the Census, City Government Finances; Sales Management, 1974 Survey of Buying Power; U.S. Dept. of Commerce, 
Statistical Abstract of the U.S., 1973. 

Specification is the same as in Table 6, except that Nonwhite variable is dropped from all equations. Every other independent variable is 
entered in all equations to insure consistency. 
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INTERGENERATIONAL TRANSFERS OF INEQUALITY 
The Effects of Family Background 


on Earnings 


By Mary CORCORAN, CHRISTOPHER JENCKS AND MICHAEL OLNECK* 


Men with socially and economically 
privileged parents usually earn more as 
adults than men with less privileged 
parents. There is no reason to suppose 
that men with privileged parents have 
a stronger preference for cash as against 
psychic income from their work. If 
anything, the contrary seems likely. It 
follows that men with privileged parents 
are either more valuable to “rational” 
employers, search more effectively for 
lucrative jobs, or benefit from positive 
discrimination by employers based on 
either background per se or its correlates. 
This paper tries to assess the importance 
of each of these factors. 

Both the size and apparent causes of 
earnings differentials between men from 
different backgrounds depend to a con- 
siderable extent on how you define back- 
ground. We will begin with a set of paren- 


* Assistant Professor of Political Science at Michigan 
State University, Professor of Sociology at Harvard 
University, and Assistant Professor of Education at 
the University of Wisconsin, respectively. This paper 
draws on data analyses conducted by Susan Bartlett, 
James Crouse, David Eaglesfield, Greg Jackson, Kent 
McClelland, Sherry Morgan, and Peter Mueser as well 
as ourselves at the Center for the Study of Public 
Policy in Cambridge, and on unpublished work by 
John Brittain of the Brookings Institution and Robert 
Hauser of the University of Wisconsin. We have 
received financial support from the Carnegie Corpora- 
tion of New York, the Ford Foundation, the National 
Institute of Education, the Employment and Training 
Administration of the Department of Labor, the 
Office of Income Security Policy Research and Evalu- 
ation of the Department of Health, Education and 
Welfare. None of these individuals or organizations 
is responsible for our opinions or errors. 
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tal characteristics that are widely be- 
lieved to enhance a child’s life chances: 
being white, being born in the United 
States, having a lot of education, engaging 
in high-status occupations, having a sub- 
stantial income, living in the North rather 
than the South, living in an urban area 
rather than on a farm, having relatively 
few children, and not being separated or 
divorced. The top rows of Table 1 list 
four national surveys of men aged 25-64 
that provide data on most of these paren- 
tal characteristics. The data cover only 
males.’ 

The standard deviation of the natural 
logarithm of earnings (LnEarnings) is 
higher in the first and last of these four 
surveys than in the two intervening sur- 
veys. This is due to methodological dif- 
ferences. The two intervening surveys 
were conducted by Survey Research 
Center (SRC) and cover only heads of 
households. This eliminates some very 
low earners. SRC also locates fewer house- 
hold heads who report very low earnings. 
This may be because SRC at the Univer- 
sity of Michigan has a lower response 
rate than the Census or Current Popula- 
tion Survey (CPS), or because Census 
and CPS respondents (who are often 
wives) understate the household head’s 
earnings more than SRC respondents. 

Almost all the parental advantages 


* David Featherman and Hauser report that back- 
ground has virtually no impact on the earnings of 
married women who work, 
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TABLE 1—RELATIONSHIPS BETWEEN LNEARNINGS AND FAMILY BACKGROUND FoR CIVILIAN 
NONINSTITUTIONAL NONSTUDENT MALES WITH POSITIVE EARNINGS AND COMPLETE DATA 
Survey S.D. of S.D. of 
Organization Predicted Predicted 
(Year of Additional Age in S.D. LnEarnings® Family 

Earnings Restrictions Earning Sample Background Test ofLn (R%sarein Means 
Data)® Survey Name on Sample Year Size Measures® Score Earnings parentheses) (Sibling r) 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
CPS Occupational Changes Includes studentsand 24-63 11,505 1,2,3,4,5, No 820° 334° 
(1961) in a Generation (OCG) men with earnings =0 7,8,9, 10 (.166) 

(if income >0) . 

SRC Productive Americans Heads of households 24-63 1,188 1,2,3,7,8, No 707 -309 
(1964) (PA) (.191) 
SRC Panel Study of Income Heads of households 25-64 1,774 1,2,3,4,5, Yes 753 264 
(1971) Dynamics (PSID) 7,8,9 (.123) 
NORC NORC Brothers Brothers 24-63 300 =1,3,4,5,8, No .870 .220 312 

` (1973) 9,10 (.064)E (.129) 
CPS Parnes’ National Lon- Nore 45-59 2,580 1,3,4,5,7, No 883 343 
(1966) gitudinal (NLS) 8,10 (.151) 

‚Talent, Talent Twinsand Sib- Brothers who reached 28(+1) 198 1,3,4,9,10 Yes 406 069! 185! 
(1971-2) lings 11th or 12th grade (.029) (.207) 
Olneck Kalamazoo Brothers Brothers who reached 35-59 692 (1),2,3,4, Yes 446 126 209 
(1973) 6th grade in Kalama- 5,6, (7). (.080)E (.220) 

zoo, Michigan (8), 9,10 
Sewell Wisconsin Nonfarm men who 27(+1) 2,069 3,4,6,(7), Yes 532 051 
et al. reached 12th grade (8), 11 (.009) 
(1967) in Wisconsin 





a CPS=Current Population Survey, U.S. Bureau of the Census; Talent=Project Talent, American Institutes for Research, Palo Alto; 
SRC =Survey Research .Center, University of Michigan; NORC =National Opinion Research Center, Chicago. 
b 1 =wkite, 2 =father born in United States, 3 =father’s education, 4 =father’s occupation (Duncan scale), 5 =father white collar, 6=mother’s 
«education, 7 =son’s region of birth, 8 =son raised on farm, 9 =number of siblings, 10=son not living with father when 15, 11 =parental income 
at 17. Variables in parentheses have no variance due to sample restrictions. 
© Values predicted using all background variables in column 6, including significant nonlinearities and interactions. 


4 (column 8) (r;)!/2, where r;=intraclass r in parentheses. 
è Ln Income. f 
f Ln Hourly Wage. 


E These regressions include age. Without age R?”’s are .055 for Kalamazoo and .051 for NORC. 


listed above had positive effects on men’s 
earnings. The only surprise is that men 
with foreign-born fathers earn about 10 
percent more than men with American- 
born fathers in the three surveys that 
measure father’s place of birth. This ad- 
vantage disappears once we control region 
of residence and community size, but 
even then no disadvantage emerges. Al- 
most all the background traits had essen- 
tially linear effects on LnEarnings. The 
exception was family size. Additional sib- 
lings always lower a man’s expected earn- 
ings, but the negative impact diminishes 
as the absolute number of siblings in- 
creases. While a few other nonlinearities: 
were significant in at least one survey, 
none had a consistent sign across all the 


samples and none was significant in more 
than one. 

Since different surveys measured dif- 
ferent background characteristics, the 
multivariate results are not strictly com- 
parable. But no multiplicative interaction 
between different parental characteristics 
was consistently significant across surveys, 
or even had a consistent sign. Taken to- 
gether, nonlinearities and interactions 
never accounted for more than .6 percent 
of the variance in LnEarnings in any sur- 
vey, so we will ignore them hereafter. 

If one compares the first two national 
surveys of men aged 25-64 to the last 
two, the variance explained by back- 
ground characteristics declines from a 
weighted average of 17 percent in 1961- 
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64 to 11 percent in 1971-73. Given the 
many differences between samples and 
variables, this change proves nothing in 
itself. But CPS also conducted a meticu- 
lous replication of the 1962 Occupational 
Changes in a Generation (OCG) survey 
in 1973, Featherman and Hauser, using 
untransformed earnings, report that for 
married men aged 25-64, the coefficient 
of variation was the same in 1972 as in 
1961, but the percentage of variance ex- 
plained by father’s occupation, farm up- 
bringing, and number of siblings fell by 
40 percent. This suggests that we should 
not write off the decline in R? in Table 1 
as a methodological artifact. 

Column 9 of Table 1 shows the stan- 
dard deviation of predicted earnings for 
each sample. This indicates the degree of 
inequality we might expect if the parental 
advantages and disadvantages measured 
in these surveys were the only source of 
inequality in sons’ earnings. The standard 
deviation of predicted incomes was .334 
in 1961. Men whose parents ranked in 
the bottom quintile earned 60.4 percent 
of the national average. Those whose 
parents ranked in the top quintile typi- 
cally earned 1.48 times the national aver- 
age. Assuming a 40 percent decline in the 
variance traceable to parental advantages 
between the early 1960’s and the early 
1970’s, the standard deviation of pre- 
dicted incomes should have been .258 in 
1972. This is quite close to the observed 
standard deviation of predicted earnings 
for 1971, which was .264 in the Panel 
Study in Income Dynamics (PS/D). It is 
higher than the 1973 estimate from the 
National Opinion Research Center 
(NORC) brothers survey, which was only 
.220. But the NORC brothers survey in- 
cluded only 300 respondents, so the dis- 
crepancy could easily be due to sampling 
error. 

None of the national surveys listed in 
Table 1 measured parental income. The 
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one survey that does include this infor- 
mation covers Wisconsin high school grad- 
uates. In that sample average parental in- 
come when the son was 17 to 21 (taken 
from state tax records) had a significant 
impact on the son’s earnings at age 27; a 
1 percent increase in the parents’ income 
was associated with an .08 percent increase 
in son’s earnings at 27 years.” 

More accurate measurement of father’s 
education, mother’s education, and es- 
pecially the father’s job characteristics 
might also increase the apparent explana- 
tory power of parental status. But we 
doubt that correcting these problems 
would raise the variance explained by 
these traits by more than 50 percent. It 
would have less effect on.the explanatory 
power of traits like race, region of birth, 
farm upbringing, and number of siblings 
which are already quite accurately meas- 
ured and account for as much of the vari- 
ance in earnings as.parental education 
and occupation. We therefore suspect that 
even if we measured the parental traits 
listed in Table 1 altogether accurately, 
we would not be able to explain more than 
about a sixth of the variation in earn- 
ings today. 

But why should backgrounds explain 
even a sixth of the variance in earnings? 
Our data suggest that employers hire and 
promote largely on the basis of the appli- 
cant’s own characteristics. Controlling 
test scores and educational attainment 
makes the coefficients of father’s educa- 
tion, father’s occupation, number of sib- 
lings, and coming from a broken home ex- 
tremely small and usually insignificant. 
Southern birth and farm upbringing exert 
some effect even among men with similar 
test scores and education, but these effects 
become negligible once we control the size 
of the community and region in which the 
respondent now lives. This suggests that 


* These results are based on unpublished materials 
supplied by William Sewell and Hauser. 
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employers pay very little attention to 
whether a man is southern or farm born. 
These men are handicapped partly because 
they get less education and have lower 
test scores, and partly because they usu- 
ally remain in communities where every- 
one is paid less than in the urban North. 

The only background characteristic 
that has a substantial effect on earnings 
with everything controlled is race. Race 
is, of course, not just a characteristic of 
the respondent’s parents but a visible 
characteristic of the respondent himself. 
The fact that employers paid blacks less 
than whites with the same test scores and 
the same amount of education strongly 
implies that in this instance employers en- 
gaged in “pure” discrimination. 

So far we have concentrated on the ef- 
fects of measured parental advantages. 
If these were the only parental charac- 
teristics that affected a child’s earnings, 
we would expect children who had had 
the same measured advantages to end up 
as much alike as children who were ac- 
tually raised in the same home. To deter- 
mine whether this is true, we have looked 
at several surveys of brothers. Table 1 
describes the samples. Even allowing for 
a secular decline in the impact of parental 
status, measured background character- 
istics explain less of the variance in earn- 
ings in our three samples of brothers than 
in our larger national samples. In the case 
of the NORC brothers this is probably 
just a matter of random sampling error. 
In the case of the Kalamazoo brothers, 
the target population may be atypical. 
(Note the severely restricted variance of 
LnEarnings.) In the case of the Talent 
brothers, the respondents are only 28, 
and no variable correlates as well with 
earnings at 28 as later. Whatever its 
causes, the low explanatory power of 
measured background characteristics im- 
plies that the correlation between brothers 
in these three samples may be lower than 
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it would be in a representative national 
sample. Our suspicions on this score are 
strengthened by the fact that Brittain of 
the Brookings Institution obtained an in- 
traclass correlation of 436 between the 
earnings of 151 men from 66 families 
from the Cleveland area. If we ignore the 
Talent sample on the grounds that it is 
too young to prove much, and pool the 
NORC, Kalamazoo, and Brittain results, 
we get an estimated intraclass correlation 
between brothers’ earning of .23, with 
a standard error of about + .04. 

Unless brothers exert a direct effect on 
one another’s earnings, the intraclass cor- 
relation between their earnings is equal 
to the percentage of variance we would 
be able to explain if we regressed earnings 
on all the genetic and environmental fac- 
tors that brothers have in common. The 
intraclass correlations are at least twice 
as large as R? in each of our samples of 
brothers. This suggests that unmeasured 
background characteristics exert as much 
impact on earnings as the measured char- 
acteristics discussed earlier. Note, how- 
ever, that most of the variance in eventual 
earnings is still within families. 

If the unmeasured family characteris- 
tics that produce resemblance between 
brothers were similar in character to the 
measured characteristics that produce 
such resemblance, we would expect the 
unmeasured characteristics to exert most 
of their influence indirectly, via test 
scores and educational attainment. The 
data in Table 2 show that this is not the 
whole story. If the NORC brothers’ earn- 
ings were alike solely because their educa- 
tional attainments were alike, for ex- 
ample, the correlation between their earn- 
ings would be only (.356) (.528) (.356) 
= 067, not .129. If test scores and edu- 
cation together accounted for resem- 
blance between brothers’ earnings, the 
correlation between Kalamazoo brothers 
would be .113, not .220. This means that 
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TABLE 2—CoRRELATIONS BETWEEN BROTHERS’ CHARACTERISTICS 
X Q U Y x! Q U' Y’ 
1.000 
X 1.000 
1.000 
— 1.000 
Q . 260 1.000 
.387 1.000 
339 — 1.000 
U .383 .576 1.000 
.371 .632 1.000 
.124 — .355 1.000 
Y .200 .366 .409 1.000 
.096 .356 366 1.000 
— — — — 1.000 
x’ 7758 253 389 -197 1.000 
7978 .419 .409 .094 1.000 
— 1.000 
Q’ . 2539 469 -400 .169 .260 1.000 
4198 580 -451 216 387 1.000 
— — 528 A171 .339 — 1.000 
U' .3892 -400 549 . 269 383 576 1.000 
-4098 -451 . 546 .210 .371 .632 1.000 
— — .171 .129 .124 — .355 1.000 
Y’ .1978 .169 .269 .220 . 200 .366 .409 1.000 
.0942 .216 .210 .207 .096 .356 .356 1.000 


Note: NORC (top row), Kalamazoo (middle row), Talent (bottom row). 
X =respondent’s report of father’s occupational status at 15 (Duncan score) 


Q= test score prior to school completion 
U = Highest grade completed 
Y=LnEarnings 


Primes denote the second member of a given pair. All correlations were computed from 
files in which every pair appears twice, with order reversed. This makes product-moment 
correlations equal to intraclass correlations. 

s In a few cases where reports of father’s occupation were missing, the report of a 
brother was substituted. Therefore, the correlation between X and X’ is slightly higher 


than the reliability coefficient. 


unmeasured background characteristics 
must affect earnings in some way that is 
independent of test scores and educa- 
tional attainment. 

We can think of at least two ways in 
which unmeasured family characteristics 
could affect men’s earnings independently 
of test scores and educational attainment. 
One possibility is that certain. families 
socialize their children and develop non- 
cognitive skills which are largely inde- 


pendent of test scores and educational 
attainment but still valuable to em- 
ployers. If we accept the notion that “like 
produces like,” then children who have 
these interpersonal skills are likely to 
come from homes where parents also pos- 
sess these skills. If employers value these 
interpersonal skills, then parental traits 
which produce these skills should be cor- 
related with parental status. 

Another possibility is that some fami- 
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lies encourage their children to maximize 
earnings, while others encourage their 
children to maximize other forms of psy- 
chic income, even at the expense of earn- 
ings. If this were the case, we would ex- 
pect the unmeasured family character- 
istics that maximize earnings net of test 
scores and educational attainment (i.e., 
parental values) to be quite different 
from those that maximize test scores and 
educational attainment. Indeed, the cor- 
relation might well be negative. 

If one constructs a hypothetical vari- 
able to account for resemblance between 
brothers’ test scores, another to account 
for resemblance between their educa- 
tional attainments (over and above what 
is expected on the basis of test score sim- 
ilarity), and a third to account for re- 
semblance between earnings (over and 
above what is expected on the basis of 
similar test scores and education), the 
last of these variables has a very weak, 
sometimes negative correlation with the 
other two, also with father’s occupation. 
This suggests that our hypothetical vari- 
able does not primarily measure parental 
noncognitive skills valuable to employers. 
Rather our hypothetical variable may to 
a large extent be a proxy for familial 
values, and may be picking up a pre- 
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ference for monetary rather than non- 
monetary rewards. 

Our analyses appear to support three 

conclusions: 

(1) Employers do not often discrimi- 
nate directly against employees on the 
basis of parental characteristics other 
than race. 

(2) Parental characteristics exert con- 
siderable influence on children’s test 
scores and educational attainment, which 
in turn influence their earnings. 

(3) Unmeasured parental characteris- 
tics also exert considerable impact on 
son’s earnings, independently of test 
scores and educational attainment. The 
unmeasured characteristics that create 
these effects are almost uncorrelated 
with measured advantages that we and 
other investigators have found to influ- 
ence men’s earnings. This suggests that 
parents may influence children’s pref- 
erences for cash versus psychic income. 
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Intergenerational Transmission of 


Income and Wealth 


By JERE BEHRMAN AND PAUL TAUBMAN* 


Parents can transmit income and 
wealth to their offspring directly through 
bequests and gifts of financial assets. 
Parents can augment a child’s skills and 
traits through the provision of, for ex- 
ample, education, diet and doctors. Bio- 
logical parents also supply the genetic en- 
dowments which provide skills useful in 
the labor market. Although practically a 
virgin territory, it is important to esti- 
mate the effects of genetic endowments 
and common (mostly family) environ- 
ment on earnings and on other in- 
dices of individual attainment in order to 
gauge the effectiveness of programs de- 
signed to improve equality of opportunity. 
Also if genetics and common environment 
are not controlled for, biased estimates of 
regression coefficients of observable vari- 
ables, such as years of education, often 
are obtained. 

In this paper we first summarize some 
evidence relating to the relative contribu- 
tion of genetics, common environment, 
and other environment (as well as co- 
variance terms) to the total variance of 
four indicators of individual attainment: 
years of education (ED), socioeconomic 
status of initial civilian occupation (SESo), 
socioeconomic status of occupation in 
1967 around age 45, (SHSe:), and earn- 
ings in 1973 around age 50 (Yi). We 
then present regression results for these 


* Professors of Economics, University of Penn- 
sylvania. We thank Barbara Atrostic and Shahrokk 
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research was supported by National Science Founda- 
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four indicators, in part to illustrate the 
importance of biases introduced by ignor- 
ing genetic and environmental factors. 

For both parts of the paper the em- 
pirical estimates are based on the Na- 
tional Academy of Science—National 
Research Council twin sample which is 
drawn from white male, veteran twins 
born between 1917 and 1927. The sample 
consists of about 2000 twin pairs, 
roughly evenly divided between monozy- 
gotic (MZ or identical) and dizygotic (DZ 
or fraternal) twins (see Taubman for 
more details). For both parts of the paper a 
recursive model is assumed among the 
above four indicators: education affects 
socioeconomic scores and earnings, initial 
occupational status affects mature occu- 
pational status, and mature occupational 
status affects subsequent earnings. 


I. Contributions of Genetics and 
Environments to Total Variance of 
Four Indicators of Individual Attainment 


In addition to the recursive structure 
described above, this analysis assumes 
that there are genetic indices (G), two 
environmental indices (W) and four ran- 
dom variables (vi) in the system. The 
random variables are assumed to be un- 
correlated across brothers and equations, 
with direct effects only on their own 
indicator. We also assume that genetic 
effects are additive, that mating is ran- 
dom, that the noncommon environment of 
one DZ brother is not correlated with 
his brothers’ genes, and that the correla- 
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TABLE 1—PERCENTAGE OF TOTAL VARIANCE ACCOUNTED FOR 
BY GENETICS AND ENVIRONMENT 





Variable p 





Education 


Initial occupation 
SES 


Later occupation 
SES 


Genetics 





Ln 1973 earnings 








Environment | Covariance | Environment 


Note: The first entry in each cell is at the maximum genetic contribution, the next at the 
approximate midpoint of the p estimates, and the bottom one at the minimum genetic 
contribution. p is the correlation in the brothers’ environment. 


tion between brothers’ environment is the 
same for MZ and DZ pairs. If this cor- 
relation is greater for MZ than DZ pairs, 
our estimates of genetic effects are upper 
bounds. 

Although the G’s and N’s are unob- 
servable, we can estimate their variances 
and covariances and obtain consistent 
estimates of the coefficients of the meas- 
ured variables by using data on twins (for 
details see Behrman and Taubman and 
Taubman). Each indicator. can be ex- 
pressed in a reduced form containing 
only G’s, N’s, vi’s and structural coeffi- 
cients. Furthermore, in each reduced 
form, we can collapse the G’s into one 
weighted genetic index and the N’s and 
vis into one weighted environmental in- 
dex. From any one reduced form, we 
can calculate ranges for the proportions 
of total variance of each indicator ac- 
counted for by genetics, environment and 
their covariance, the correlations in the 
brothers environment (p), and the pro- 
portion of the variance accounted for by 
common environments (see Taubman for 


details). The proportion accounted for by 
noncommon environment is identified.* 
Table 1 presents these ranges. In gen- 
eral, the variance of total and common 
environments are restricted to narrow 
ranges while genetics and the covariance 
term cover wide bounds, almost including 
0. However, to allow us to summarize this 
material briefly, we only comment on the 
midpoint results. At the midpoints, ‘en- 
vironment by itself accounts for roughly 
90 percent of the variance in SES in ini- 
tial occupation and 50 percent of the vari- 
ance of everything else. Common environ- 
ment is most important for education at 
36 percent, while at 11 percent or less for 
the other three variables. Since much edu- 
cation occurred when the brothers gener- 
ally had a relatively large proportion of 
the environment in common (e.g., living 
in the same household), the relatively 
great impact of common environment on 


*The proportion of the variance accounted for by 
noncommon environment is the variance due to total 
environment minus that due to common environment, 
and is easily calculated from the table. 
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TABLE 2—BETWEEN AND WITHIN SEMILOG Pair Equations* 





























Dependent 

Variable: Between or Average Within or Difference 

Natural 

Logarithm ED1 ED2 EDI ED2 2 

of SESrp ED DUM DUM SES. SESe: CONST R? AED DUM DUM ASESo ASESa CONST R’ 

MZ Pairs 

1 ED - 0032 2.48 .069 Not estimated 
(8.9) (22.59) 

2 SESo . 0021 090 - 037 138 —.149 .253 -941 .058 —.094 —.020 .017 
(2.5) (7.0) (0.6) (2.1) (1.0) (2.6) (0.6) (1.0) (1.0) 

3 SESe —.0017 064 —,029 034 -063 2.83 .326 .054 -145 —.179 .026 .035 .072 
(2.9) (7.2) (0.6) (0.8) (8.4) (28.3) (4.4) (1.9) (2.4) (3.1) (2.2) 

4 Vis . 0008 057 2165 -235 .0032 8.68 .300 -010 -254 —.227 .0024 .001 .038 
(1.5) (9.7) (2.5) (3.8) (4.2) (134.4) (1.3) (3.0) (2.9) (3.8) (0.3) 

DZ Pairs 

1 ED 0042 2.43 088 Not estimated 
(9.4) (187.9) 

2 SESo 0024 091 ALS «119 —.213 .298 - 049 181 —.216 —.0087 .056 
(2.8) (7.6) (2.1) (2.1) (1.6) (3.4) (1.9) (2.2) (0.4) 

3 SESe —.0007 049 .070 0058 .048 3.05 .285 - 036 .262 —.216 -012 —.014 .091 
(1.3) (6.0) (1.9) (0.2) (6.1) (33.8) (3.3) (3.5) (2.9) (1.4) (0,8) 

4 Viz . 0021 -054 .200 al 0036 8.64 309 . 040 .293 —.323 0025 -0019 096 
(3.5) (8.6) (3.3) (3.1) (4.1) (123.0) (5.0) (2.8) (3.3) (3.2) (0.3) 











& ED =years of education; SES =socioeconomic score census code; Y =annual earnings; EDt DUM and ED2 DUM are dummy variables 
for more than 16 years of education (19 years in the earnings equation) for the first and second brothers, respectively. The subscripts are 
F =father’s, o =original or initial civilian occupation, 67 =1967 (or 1972) occupation, and 73 = 1973. The absolute values of ¢ statistics are in 


parentheses beneath the point estimates. 


education seems plausible. Genetics by it- 
self accounts for roughly 30 to 40 percent 
of everything except initial occupation, 
where it accounts for 8 percent. This 
last pattern suggests that initial job deter- 
mination is subject to considerable un- 
certainty, but that observations over time 
(including responses to on-the-job train- 
ing) improve the identification of genetic- 
ally based characteristics. 

If we split up the covariance term pro- 
portionately to the variances, we find that 
genetics plus common environment ac- 
count for 79 percent of the variance in 
education, 20 percent of the variance in 
SES in initial occupation, 45 percent of 
the variance in SES in later occupation 
and 53 percent of the variance in subse- 
quent earnings. Alternatively these esti- 
mates imply the noncommon environment 
including measurement error accounts for 
21 percent of the variance in education, 
77 percent of the variance in initial occu- 
pational status, 50 percent of the variance 
in mature occupational status, and 43 per- 
cent of the variance in subsequent 
earnings. 


Il. Regression Results for the 
Four Indicators of Individual Attainment 


Table 2 contains simple semilog’ re- 
gression results for the recursive model 
described in the introduction. Because of 
apparent nonlinearities, the years of edu- 
cation variable is supplemented by 
dummy variables with a value of one if 
the first or second brother has more than 
16 years (19 years in the earnings equa- 
tions) of formal education. In addition to 
the observable variables discussed above, 
these regressions include the socioeco- 
nomic status of the fathers (SESr).° 

This table contains separate panels for 
MZ and DZ twins, with equations esti- 
mated both for within and between pairs. 
The within pair results hold constant 

? The semilog form is presented here because it com- 
monly is utilized in the literature and, in this sample, 
generally dominates both the nonlog and log-log 
forms in terms of the degree of consistency with the 
variance in the dependent variables and in terms of 
not implying significantly nonzero interaction terms 
(see Taubman for a test of the latter). 

*Space precludes the discussion in this paper of 
other variables considered (e.g., age, hours worked) 


except to note that their exclusion does not signifi- 
cantly alter the estimates included in Table 2. 
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genetic endowments and common envir- 
onment for the MZ’s and common en- 
vironment for the DZ’s. The between 
equations only control for these factors 
with fathers’ SES. Comparisons of the 
within and between results indicate the 
extent to which there are genetic and 
common environmental factors that de- 
termine the indicators of individual at- 
tainment, that are correlated with the 
right-hand side variables, and that are 
not adequately proxied by fathers’ SES.* 

The between equations suggest that the 
recursive model in which early occupa- 
tional attainment affects later occupation 
which affects earnings is valid. The cor- 
responding MZ and DZ between equa- 
tions are similar, as should be expected.’ 
There is, however, a tendency for fathers’ 
SES to have algebraically large coefficients 
for DZ pairs. Since DZ pairs on average 
come from lower SES families, this may 
indicate that the effect of our SES 
index is not linear. In any case fathers’ 
SES tends to make a contribution even 
when education and other variables are 
included.® 

The within equations yield qualitatively 
similar, but quantitatively disimilar re- 
sults.’ Comparison of the between and 
within and MZ and DZ estimates suggest 
that (1) the returns to education in terms 
of initial occupational status are substan- 
tially overstated if common environment 
is not controlled for and are somewhat 


‘There can be other genetic and environmental 
variables that determine the indicators of attainment, 
but are not correlated with the right-hand side vari- 
ables. Also the implied biases are overstated since the 
variance of measurement error is almost surely a 
larger portion of total variance in the within variables. 

5 Statistical testing of their similarity is now 
underway. 

® The direct effect of SESr on SESo; is negative for 
both MZ and DZ twins, but the reduced form indi- 
cates that the total effect in both cases is positive. 

7 As previously mentioned, the measurement error 
problem is probably more severe for the MZ equa- 
tions. However, extremely large measurement errors 
would be needed to explain the results. 
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overstated if genetics are not controlled 
for; (2) the returns to education in terms 
of later occupational status are somewhat 
overstated if common environment is not 
controlled for;* and (3) the returns to 
education in terms of earnings are some- 
what overstated if common environment 
is not controlled for and are substantially 
overstated if genetics are not controlled 
for. 


Ill. Concluding Remarks 


Several qualifications to this study need 
be made. (1) The results given in Section 
I assume random mating, additive genetic 
effects, independence of the noncommon 
environment of one DZ brother from his 
sib’s genes, and identical correlations be- 
tween brothers’ environments for both 
types of twins. (2) The results need not 
generalize to the population as a whole 
because the distribution of genetics and/ 
or environment may vary for other co- 
horts. (3) The sample eligibility require- 
ments and differential response rates may 
have caused the sample to have different 
distributions of G and X than in the pop- 
ulation, although it is not obvious in which 
dimension the sample is more atypical. 
We are conducting future work to ex- 
plore the importance of some of these 
qualifications. 

Subject to the caveat that such explor- 
ations do not lead to significantly dif- 
ferent results, however, some important 
conclusions emerge. The results in Sec- 
tion II suggest that the contributions of 
education, traditionally thought to be one 
of the most important policy tools in our 
society for assuring equality of opportu- 
nity, are significantly overstated by most 
estimates in regard to both occupational 


$ For this indicator the net effects of controlling for 
genetics in addition to common environment depends 
on the number of years of education because the co- 
efficient of years of education is larger for the MZ 
cases, but the nonlinear terms are larger for the DZ 
estimates. 
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status and earnings. The results in Sec- 
tion I, moreover, imply that genetics 
and common environment (in substantial 
part, in the home) determine almost four- 
fifths of the variance in years of educa- 
tion. Thus, to the extent that education 
does have an impact on occupational and 
earning mobility, for the most part the 
degree of education is determined by 
family characteristics, both genetic and 
environmental. These family character- 
istics also have very substantial impact 
„on the variance in mature occupational 
status and earnings. : 

Subject to the same caveat, this study 
suggests to us that an economic-political 
system that is basically free enterprise 
will be one in which economic inequality 
will be passed on from one generation to 
another via genetic endowments and fam- 
‘ily environment. - Moreover we suspect 
that the common environment effect in- 
cludes much more than differential family 
access to financial markets. Thus policies 
that go no further than the elimination 
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of money market imperfections will not 
substantially reduce inequality within or 
between generations. Of course one might 
be less concerned about our findings if G 
and N are distributed independently but 
we believe that they are positively cor- 
related if for no other reason than family 
income is correlated with diet and ma- 
terial goods used within the family.° 

° Paradoxically allowing for a positive G and N 


covariance reduces the genetic contribution (even after 
apportioning the covariance). 
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EXCHANGE VERSUS GRANT TRANSACTIONS 
IN ENVIRONMENTAL MODELS 


Incentive for Innovation as the 
Basis for Effluent Charge 
Strategy 


By Lioyp Orr* 


As a basis for sound environmental 
policy, most economists favor effluent 
charges or some similar market surrogate. 
This appears to stem from the common 
view of prices as effective communication 
and incentive mechanisms and the sub- 
stantial difficulties—experienced and fore- 
seen—of implementing efficient regula- 
tory schemes over space, over different 
classes of pollutants, and over time. How- 
ever, effluent charges have been sub- 
jected to challenge and debate. Questions 
have been raised concerning both theore- 
tical efficiency and practical problems of 
implementation. 

Ronald H. Coase has argued that where 
negotiation is costless the efficiency of the 
result is not dependent on the assignment 
of property rights to those damaged by 
an externality. He makes the further argu- 
ment that when negotiation is not possible 
the imposition of taxes, or taxes and subsi- 
dies respectively on the producers and 
consumers of a damaging externality, may 
not be the most efficient policy. This con- 
clusion appears to stem from two related 
considerations: (1) it may be cheaper for 
the consumer to protect himself from the 
damage than for the producer to eliminate 
it, and (2) the extent of the damage is 
dependent on consumer as well as pro- 


* Associate Professor of Economics, Indiana Uni- 
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ducer behavior. Laundries affect the 
amount of damage from factory smoke by 
their location decisions and, indeed, in the 
presence of a subsidy will tend to locate 
near the factory in greater than optimal 
numbers, 

Several authors have expanded on this 
theme and elaborated on implications of 
group size and the presence of some form 
of market power. Conclusions tend toward 
the view that simple tax or tax-subsidy 
schemes could not be expected to yield 
efficient solutions to externality problems. 
In a synthesis of this literature Ralph 
Turvey concludes that when negotiation 
is not possible, “the theorist should be 
silent and call in the applied economist”— 
suggesting that no prescriptions of a gen- 
eral nature are possible. 

Economists who are accustomed to 
thinking that allocative efficiency is asso- 
ciated with the payment of marginal cost 
for use of a factor may well find them- 
selves uncomfortable with this particular 
branch of the literature on externalities. 
Indeed, William Baumol has provided a 
substantial basis for skepticism. Using a 
simple general equilibrium model he dem- 
onstrates that the optimal price for an ex- 
ternality-generating product is its marg- 
inal private cost plus its marginal external 
cost. The correct prescription is a “Pigou- 
vian” tax on the externality without com- 
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pensation to those damaged. His inter- 
pretation is a simple and clear statement 
of the public goods problem applied to 
negative externalities. Just as efficiency 
requires the producer of a positive exter- 
nality to be compensated at price equal 
to marginal cost, the producer of a 
negative externality should be similarly 
charged. Also, since the consumer of a 
positive “public” externality adds nothing 
to cost, the appropriate price is zero, and 
similarly since the consumer of a negative 
public externality detracts nothing from 
the damage done to others, his appropriate 
compensation is also zero. Lump sum 
transfers are, of course, excepted from 
this prescription. 

Baumol attributes the difference in his 
conclusion from that of Coase to the exis- 
tence of local maxima in the Coase example 
that would prevent achievement of the 
global maximum through use of a Pigou- 
vian tax. He also attributes some diffi- 
culties in the Coase argument to confu- 
sion between technological and pecuniary 
externalities. 

Given the inordinate amount of infor- 
mation needed to identify the global 
maxima required for optimal effluent 
charges and related problems such as the 
lack of perfect competition, many writers 
have fallen back on the position of using 
effluent charges, established through an 
iterative process, as an effective means of 
reaching preestablished standards of en- 
vironmental quality. Baumol and Wallace 
E. Oates have shown that such a strategy 
will achieve the standard at minimum cost 
provided only that firms produce whatever 
output they select at minimum cost. 

There are, however, many practical 
problems associated with the implementa- 
tion of these effluent charge structures. To 
mention a few, there are monitoring diffi- 
culties, problems of geographical differ- 
ences in charge structures, and the possi- 
bility of excessive adjustment costs asso- 
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ciated with the iterative search for appro- 
priate charge levels. Anthony Dorcey has 
noted that the iterative process could lead 
to the very sort of protracted bargaining 
and regulatory problems from which ef- 
fluent charges are supposed to provide 
an escape. 

However the basic difficulty that I have 
with the effluent charge literature is quite 
different. It is the tendency to concentrate 
excessively on short run problems of allo- 
cative efficiency. It seems to me that the 
greatest advantage of effluent charges rela- 
tive to alternative control mechanisms is 
in their provision of decentralized incen- 
tives for technological change. It also 
strikes me that it is most appropriate to 
view the environmental problem as one 
of dynamic adjustment to increasing rela- 
tive scarcity of a resource. Technological 
adaptation rather than resource allocation 
becomes the key to an effective solution. 

Technological change is nearly always 
mentioned in discussions of effluent charge 
strategies, and it occasionally (see Richard 
O. Zerbe) becomes an integral part of the 
analysis. What is missing is the view that 
environmental policy is fundamentally the 
need to establish a framework that pro- 
vides continuous and detailed technologi- 
cal adaptation to the impacts on the en- 
vironment of growth, change in product 
mix, and change in process technology. It 
is in this context that effluent charges and 
other strategies should be evaluated— 
both in terms of effectiveness and political 
feasibility. In essence, emphasis shifts 
from welfare economics to growth with 
exhaustible resources. 


I. Technical Change with 
Exhaustible Resources 


One positive impact of the recent dooms- 
day models is that they have stimulated 
some good work in the economics of “‘ex- 
haustible” resources. Of particular interest 
here is the literature on growth paths with 
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exhaustible resources. 

Although the notion of an exhaustible 
resource seems intuitively clear, it turns 
out to be a bit slippery when you try to 
tie it down. A definition might be the fol- 
lowing: given current prices and tech- 
nology, if the rate of use of a resource 
stock exceeds its rate of renewal, then the 
resource is exhaustible. P. Dasgupta and 
Geoffrey M. Heal note that this creates 
a “problem” only under the further condi- 
tion that the resource is “essential” —that 
is, production declines to zero in its 
absence. 

It is easy to place environmental qual- 
ity under this concept of exhaustible and 
essential resources, and thus to assert the 
relevance of recent growth models for 
environmental analysis. Deterioration in 
environmental quality signals that the 
“stock” of resources is being depleted and 
thus that use exceeds renewal. The neces- 
sity of survival for a wide variety of bio- 
logical species signals the essentiality of 
determinable minima in at least some 
dimensions of environmental quality. 

My interest in the growth models with 
exhaustible resources lies in the focus they 
provide on the avenues of escape from 
resource limitations (Robert M. Solow). 
As one might intuit, escape depends cru- 
cially on the elasticity of substitution be- 
tween renewable and exhaustible resources 
and on technical progress that reduces the 
exhaustible resource input per unit of out- 
put. Doomsday occurs if a resource re- 
mains in the essential category and if 
there is some upper bound on real output 
per unit of the resource that is not too far 
irom our present position. 

Economic historians provide us with 
valuable additional focus on these mat- 
ters.’ In their traditional concerns with 
technical progress as a response to rela- 
tive factor scarcities and with the question 


' See Nathan Rosenberg (1972, 1973) and Paul A. 
David, pp. 57-91. 
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of factor “bias” in innovation, the analy- 
tical distinction between technological 
change and factor substitution is ex- 
tremely difficult to maintain. In Rosen- 
berg’s words (1973), “Today’s factor sub- 
stitution possibilities are made possible 
by yesterday’s technological innovations.” 
We thus see the problem of ease in sub- 
stitution as essentially one of innovation 
in creating substitution possibilities, and 
the problem of relief from future resource 
scarcities comes to rest squarely on our 
ability to induce technological response. 

There is another dimension in which 
historians have something important to 
say about our response to future resource 
scarcities. In their assessment of the im- 
portance of technological change in past 
growth, they have provided valuable docu- 
mentation (1) on the vast range of tech- 
nological response possibilities to particu- 
lar resource scarcities, and (2) on the 
detailed adaptation to such scarcities over 
time under the spur of decentralized cost 
incentives.” 

It is not possible to demonstrate with 
certainty that allocative efficiency is less 
important than technological innovation 
in solving a particular resource problem 
at a particular time—especially since the 
two are not independent. However, where 
the problem is one of continuous and long 
run adjustment to growing scarcity of an 
essential resource, as it clearly is in the 
case of environmental quality, a very 
strong case can be made for a shift in em- 
phasis in policy formation from allocative 
efficiency to long-run technical adaptation. 


II. Experience with Effluent Charges 


Although data on experience with efflu- 
ent charges are only beginning to accumu- 
late, there have been a variety of reports 
as to their effectiveness. These reports 
have usually been in connection with muni- 


? Rosenberg (1973), G. Hueckel. 
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cipal sewer charges and in-plant water 
and waste charges. 

Reports on the experience of individual 
firms or municipalities frequently show 
dramatic impacts from the imposition of 
effluent charges.” Response begins soon 
after imposition and effectiveness in- 
creases over time. Reductions of 60 per- 
cent or more in biochemical oxygen de- 
mand (BOD) load occur over periods of 
one to three years. Technological response 
by individual firms frequently results in 
favorable effects on cost that are in addi- 
tion to the reduction in sewage charges. 

Ralph D. Elliott and Seagraves have 
studied the impact of surcharges on in- 
dustrial waste using a pooled time series 
and cross-section sample of 198 observa- 
tions from 34 cities. Although there was 
a great deal of “noise” in the data, 
the negative price-quantity relationship 
showed a substantial impact following the 
imposition of moderate waste charges. In 
an interpretive statement it is suggested 
that a 45 percent reduction in BOD de- 
mand would follow from the imposition 
of a “modest” surcharge of 2.7 cents per 
pound of BOD * 

Some caution needs to be used in inter- 
preting these reports. The statistical re- 
sults are less conclusive than one might 
wish, and the case study selections may be 
somewhat biased toward the dramatic. 
Also the in-plant charges and sewage sur- 
charges do not represent comprehensive 
effluent charge schemes. In general we do 
not know what happened to the residuals 
that are no longer dumped into the sewage 
system. If there were adequate charges 


James A. Seagraves, p. 875; Allen V. Kneese and 
Blair T. Bower, pp. 168, 170-172; Hearings, testimony 
by Robert H. Haveman, L. Kimball, and J. Kinney. 

1 Pages 3, 27-28. It is noted that this level can only 
be achieved after an elapse of time required for adap- 
tation. It is suggested (p. 6) that case studies of 
industrial groups subjected to effluent charges for 
several years “should permit description of major 
adjustments in industrial processes.” 
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covering atmospheric and solid waste dis- 
posal and direct release of treated or un- 
treated wastes into water courses, the re- 
sults might not have been so dramatic. 
However, the reports do illustrate some 
characteristics of the cost incentives that 
are inherent in effluent charges. The set- 
ting of these charges close to social optima 
would be a chance occurrence, since infor- 
mation for such charge levels was gener- 
ally lacking. Nevertheless, we see man- 
agers responding to resource cost in a va- 
riety of ways that are suited to their own 
particular circumstances. The nature of 
the response would be difficult to pre- 
dict-—either for someone trying to plan 
a specific result, or even for the waste 
dischargers themselves. The reports 
strengthen the notion that environment- 
saving technology is a sparsely explored 
area that yields quickly to the proper 
set of incentives. The result is that charges 
have been effective, their effectiveness has 
increased with time, and they apparently 
have not been excessively disruptive. The 
strength of the partially qualitative and 
less than conclusive nature of these re- 
sults is enhanced by the strongly nega- 
tive assessments of current environmental 
regulations with respect to incentive 
structures and technological change." 


III. Effluent Charge Policy 


One might well ask why the distinction 
between allocative and innovative impacts 
of effluent charges is deserving of em- 
phasis. Clearly, effluent charges designed 
to meet allocative criteria would, in their 
reflection of relative scarcities, create in- 
centives for innovation in the proper di- 
rections. My response is twofold. First, 
the importance of innovation makes the 
extent of our ignorance as to proper price 
structures more clearly recognizable. The 
required information for establishing 


* A. Myrick Freeman and Haveman. 
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theoretically correct price structures is 
not merely inordinately difficult to ac- 
quire—it is nonexistent. Second, emphasis 
on the need for thorough, detailed, and 
continuous adaptation to the social costs 
of using common property resources high- 
lights the most compelling advantage of 
effluent charges in comparison with al- 
ternative environmental policies. Taken 
together these two factors bring about a 
shift in the criteria for a “good” effluent 
charge strategy. The result should be a 
reduction in both the political and eco- 
nomic problems of implementing an effec- 
tive policy. 

. Recognition of the difference between 
allocative and innovative price structures 
is important. If we could establish a set 
of Pareto-optimal prices, or even a time 
pattern of prices designed to maintain 
given effluent standards, they would not 
in general be the appropriate prices for 
optimal innovation. Optimal innovation 
prices presumably would be those that in- 
duce innovative activity that maximizes 
discounted net returns. Quite apart from 
the intractable problems of selecting an 
appropriate social discount rate, the pa- 
rameters for the production function of 
knowledge cannot be known.® Therefore, 
the data necessary for calculating the 
“correct” price cannot be generated. 

Our inability to “fine tune” environ- 
mental quality should be obvious regard- 
less of the policy approach. But, aware- 
ness of the limits of our knowledge should 
not lead to paralysis or the abandonment 
_of environmental policy to traditional 
styles of regulation. It rather suggests 
gradualism as a means of minimizing the 
uncertainties of transition cost and flexi- 
bility in response mechanisms as a means 
of inducing effective use of current and 
prospective knowledge and as a guard 
against massive changes in a complex 
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milieu where side effects are largely un- 
known.” Effluent charges become very 
imperfect tools, but, in my view, clearly 
superior to known alternatives as a basic 
policy. 

Emphasis on establishing a long run 
framework of technological adaptation 
effectively reduces some of the economic 
and political problems associated with the 
implementation of effluent charge strate- 
gies. For example, many of the economic 
and political problems of effluent charges 
are related to transition costs. Gradual 
implementation of charges in predeter- 
mined steps over a period of years should 
provide the needed inducement for in- 
novation while minimizing short term dis- 
ruptions. Rather than being faced with 
highly uncertain levels of effluent charges, 
the waste discharger responds to a fairly 
stable profile of charges extending several 
years into the future. Environmental qual- 
ity standards may still be relevant, but 
the direction and rate of change in 
environmental quality are criteria that 
should be of more continuing importance. 

As the above implies, there can be a 
marked reduction in the current stress 
on cumbersome and potentially costly 
iterative adjustments in charge structures. 
Proper charge levels remain an important 
question, and there are substantial infor- 
mation requirements for establishing a 
desirable ordering of charges for the 
major pollutants and levels that will in- 
duce an initial response. The reported 
experiences we have noted suggest that 
this may be surprisingly easy. The iter- 
ative process would still be useful where 


"C. Holling and Michael A. Goldberg note the 
similarities between complex economic (urban) and 
ecological systems. Both appear to have considerable 
stability within certain bounds, but, when the complex 
balance is disturbed by intervention, they can generate 
unexpected and undesirable results. Policy actions that 
are limited in scope and diverse in nature are sug- 
gested, using principles based more on recognition of 
ignorance than the presumption of knowledge about 
the nature of the system. 
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initial charge structures fail to elicit ade- 
quate response or where the burdens are 
clearly onerous and not justified by actual 
or anticipated response. Errors will still 
need to be corrected, but the abandon- 
ment of fine tuning ambitions carries with 
it a marked decrease in the use of an 
iterative process. 

Another implication of emphasis on in- 
novative response is a decrease in the im- 
portance of regional differences in charge 
levels. The possibility that regional dif- 
ferences in charges will seriously affect 
the competitive position of plants within 
an industry at different locations is likely 
to make substantial differentials politi- 
cally unacceptable. Also, in the absence 
of knowledge on technological response to 
a basic nationwide charge level, we cannot 
know that the gain in allocative efficiency 
from differential charges, based on current 
parameters, would be worth the costs of 
disruption and relocation. Thus for both 
political and economic reasons it seems 
wise to start with a gradual implementa- 
tion of nationwide charges. If the short- 
run transition burdens from the charges 
are still regarded as too heavy, other 
business taxes could be reduced. This 
would provide general relief without de- 
stroying the incentive to reduce effluent 
or the valuable differentiation (allocative 
and innovational) between industries on 
the basis of quantity and quality of waste 
discharge. Local governments with spe- 
cial problems may want to provide sup- 
plementary charges or regulation. This 
is clearly appropriate, especially since 
they are likely to be more sensitive to the 
consequences of their actions than the 
federal government. 

Ignorance is not a good thing, but its 
recognition can be very valuable in help- 
ing us to avoid serious errors. The strength 
of effluent charges lies in their ability to 
move things in generally desirable direc- 
tions even when we lack the knowledge to 
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provide price structures that are efficient 
in either the allocative or innovative 
sense. The diversity of impact, continuous 
incentive properties, and relatively high 
degree of self regulation serve to limit the 
undesirable (and unforeseen) side effects 
and the perverse incentives that are asso- 
ciated with many regulatory policies. The 
relevant concept is robusiness—the ability : 
to function effectively in the face of the 
often serious differences between the ideal 
of the model and the reality of operative 
policy. This concept is relevant to all 
policy formulation and its serious consid- 
eration should, it seems to me, prevent 
some of the disaffection with the govern- 
ment sector that follows from recurrent 
policy failures. 
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Federal Environmental Policy and 
R&D on Water Pollution Abatement 


By Harotp J. BRUMM, Jr. AND Dante. T. Dicx* 


Keynes once asserted that the current 
economic cant of politicians represents the 
doctrine of some academic scribbler of an 
earlier day. We suspect he would have 
been tempted to disavow ever having made 
that claim if he had had the opportunity 
to witness the development of federal 
water pollution control policy over the 
past two decades, because it is painfully 
apparent that the writings of economists 
(past and present) have had precious 
little impact on the formulation of that 
policy (Edwin S. Mills and Frederick M. 
Peterson). The four central components 
of federal water pollution control policy 
are: (1) prohibition of discharge of any 
refuse into navigable waters without a 
permit from the Army Corps of Engi- 
neers; (2) subsidies of up to 75 percent 
of the construction costs of municipal 
water treatment facilities (WTF’s); (3) 
ambient standards (e.g., the amount of 
dissolved oxygen in parts per million} on 
all navigable waters in the United States; 
and (4) a five-year tax amortization .of 
additions to industrial waste treatment 
plants.t This grants and regulations stra- 
tegy has been thoroughly scored by sev- 
eral economists, who have urged instead 


* Research Staff Member, Institute for Defense 
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‘For a discussion of the history of federal air and 
water pollution legislation, see Allen V. Kneese and 
Charles L. Schultze. 
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that greater reliance be placed upon ef- 
fluent charges, i.e., taxes levied on pollu- 
tants discharged into watercourses (see, 
e.g., Kneese and Schultze, William Bau- 
mol and Wallace Oates, and A. Myrick 
Freeman). 

The twofold purpose of this paper is 
to briefly review the environmental policy 
recommendations which appear to have 
widespread support in the economics pro- 
fession, and to examine their implications 
for investment in water pollution abate- 
ment technology. In addition, we shall 
proffer a modest policy recommendation 
that we have not encountered anywhere 
in the literature. 


I. The Justification for 
Government Intervention 


The existence of a federal pollution 
control policy raises two questions. First, 
why is government intervention required 
at all? Several writers (Ronald H. Coase, 
James Buchanan and W. Stubblebine, 
Otto A. Davis and Andrew B. Whinston, 
Harold Demsetz, and Dean Worcester to 
name a few) have argued that govern- 
ment intervention may not only be un- 
necessary, but ineffectual at best—par- 
ticularly if the policy is based on a Pigou- 
vian tax-subsidy scheme. Evidently it is 
their view that bargaining, which is a 
form of market exchange solution, holds 
greater promise for a socially efficient al- 
location of resources. However, Dick 
(forthcoming) shows in a review and syn- 
thesis of the literature critical of the vol- 
untary approach that private bargaining 
is unlikely to yield optimal results re- 
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gardless of liability placement, except in 
states of nature that are extremely im- 
probable. Any realistic assessment of real 
world problems in which income effects, 
transactions costs, and nonseparabilities 
abound rules out reliance on voluntary 
modes of control. F. Trenery Dolbear, 
Ezra J. Mishan, Alan J. Randall, William 
C. Wheaton, and David K. Whitcomb 
have provided further sobering thoughts 
on the efficacy of nongovernmental solu- 
tions to problems created by external 
diseconomies. 

Given, then, that the unhappy case is 
made for governmental solutions being 
the only viable alternative to internalizing 
various externalities which create envi- 
ronmental problems, a second question 
arises. What policy instrument (or com- 
bination of instruments) should the gov- 
ernment employ, in order to achieve a 
level of pollution abatement that is so- 
cially desirable (however defined)? The 
various collective strategies available for 
this purpose include (1) regulation, (2) 
prohibition, (3) subsidies, and (4) effluent 
charges (Mishan, pp. 14-16). 


Il. An Evaluation of Alternative 
Government Strategies for 
Water Pollution Control 


The static inefficiencies of direct regula- 
tion are well known to economists. For 
example, a regulation requiring all pol- 
luters to make the same percentage re- 
duction in waste discharges violates the 
intersource efficiency condition that pri- 
vate marginal costs of abatement be 
equalized for all pollution sources (Dick, 
1974, pp. 67-70). Moreover, a regulation 
requiring that certain abatement devices 
or processes be used does not satisfy the 
intrasource efficiency condition that the 
polluter’s marginal costs of abatement be 
equalized for all pollution control devices 
or processes which he chooses (Dick, 
1974, pp. 70-72). Finally, direct method 
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regulation can be expected to have per- 
verse incentive effects on the invention 
and development of new pollution control 
technologies. If, instead of mandating 
that only one particular abatement 
method be employed, the .government 
were to announce that a particular stan- 
dard would have to be met but the use of 
a wide range of alternative methods would 
be allowed, we may anticipate that there 
would be a greater number of competitors 
in the market for pollution control R&D, 
thereby enhancing the possibility that 
truly significant abatement technologies 
would be developed. 

Outright prohibitions of pollution activ- 
ity are, in general, economically inefficient 
because they ignore possible tradeoffs be- 
tween different levels of environmental 
quality and other valued goods and ser- 
vices. In a wide range of circumstances 
pollution should be reduced only up to 
the point where the social cost of addi- 
tional abatement equals the social benefit 
derived from the reduction in damages 
resulting from that additional abatement. 
However, in certain cases the prohibition 
strategy may make sense. An example 
would be a circumstance of extreme un- 
certainty about irreversible effects of 
growing concentrations of a given 
pollutant. 

In evaluating subsidies versus charges 
there exists a potentially serious “moral 
hazard” problem (Kenneth J. Arrow, p. 
142) inherent in a subsidy scheme. Speci 
fically, a subsidy policy may make it 
profitable for a firm to pollute more than 
it otherwise would have, in order to 
qualify for large subsidy payments; con- 
ceivably an enterprise which in the ab- 
sence of a subsidy scheme would not be 
economically viable might find the waste- 
making business profitable (M. Kamien, 
Nancy Schwartz, and Dolbear; and D. 
Bramhall and Mills). Another perverse 
incentive of a subsidy scheme is the in- 
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ducement it provides for overinvestment. 


in WTFs relative to other modes of pollu- 
tion control. Since up to 75 percent of 
the construction costs of WTFs is borne 
by the federal government, purchasers of 
WTFs have an incentive to meet stan- 
dards based on their perceived capital 
costs of WTFs—costs which are net of 
the federal subsidy. Another objection to 
a grants scheme is that the change in per- 
ceived capital costs it induces invites a 
capital-intensive bias to production in 
subsidized firms and municipalities. As a 
result, waste reduction will be accom- 
plished at the expense of alternative input 
combinations which may represent a more 
efficient allocation of society’s scarce re- 
sources. (The current federal policy of 
extending the tax advantage of acceler- 
ated depreciation to additions to indus- 
trial WTFs is, of course, a particular 
type of subsidy; as such, it is susceptible 
to the foregoing criticisms.) 

In summary, one principal liability for 
the long term of a strategy utilizing pro- 
hibition, regulation, or subsidies is that 
such an approach does not impact on 
private economic incentives in a way that 
would encourage the discovery and adop- 
tion of new and better technologies for 
improving water quality. By contrast, as 
Kneese and B. Bower (Chs. 6 and 7) 
have pointed out, a water management 
system relying heavily on effluent charges 
not only would tend to adjust the degree 
of pollution reduction required of each 
activity so as to minimize the total cost 
of cleanup of the watercourse, but would 
exert a continuing incentive on polluters 
to adopt new technologies, as they be- 
come available, which are designed to 
achieve still further reductions in dis- 
charges of waste residuals. 

On the basis of the foregoing theore- 
tical arguments, it would appear that ef- 
fluent charges are superior to other water 
pollution control policy instruments. How- 


MAY 1976 


ever, Baumol and David Bradford have 
alleged that detrimental externalities of 
sufficient strength will result in a break- 
down in the convexity of the social pro- 
duction set. These externality-induced 
nonconvexities would seem to rob the 
pricing mechanism of its normative use- 
fulness. Advocates of Pigouvian taxes can 
take comfort, therefore, from Vernon K. 
Smith’s analysis which demonstrates that 
the imposition of effluent charges can in- 
duce technological changes which serve to 
ameliorate those nonconvexities, and 
from Jacob Schmookler’s findings that 
economic incentives have a positive in- 
fluence on technological innovation. Ac- 
cordingly, it seems clear that one of the 
principal advantages of a strategy which 
relies heavily on effluent charges is its 
implications for advancement in water 
pollution abatement technology. Kneese 
and Schultze have summarized the point 
succinctly: “Over the long haul, perhaps 
the most important single criterion on 
which to judge environmental policies is 
the extent to which they spur new tech- 
nology toward the efficient conservation 
of environmental quality” (p. 82). 
Finally, it should be noted that the dis- 
tributional consequences of subsidies and 
effluent charges differ. Government ex- 
penditures to make subsidy payments 
must be financed by withdrawing re- 
sources from the private sector through 
increased taxes or borrowing, if the level 
of nonenvironmental publicly provided 
goods and services is to remain constant. 
On the other hand, if effluent charges are 
employed, the initial burden of the cost 
falls on the polluters. However, the ulti- 
mate incidence of the pollution abatement 
cost under either an effluent charge or a 
subsidy policy cannot be determined a 
priori. In this regard it is worth men- 
tioning that Thomas Havrilesky (p. 327) 
has argued that the burden of pollution 
abatement, as a percentage of income, is 
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borne most heavily by the poor, under a 
subsidy scheme (or under regulation). 

Even if one accepts Smith’s argument 
that the difficulties caused by externality- 
induced nonconvexities can be overcome, 
there remain other potentially serious 
drawbacks to the implementation of ef- 
fluent charges. For example, Kneese and 
Bower (Ch. 6) have pointed out num- 
erous problems, including the possibility 
of nonseparabilities: various wastes dis- 
charged into a given watercourse may in- 
teract chemically, with the result that the 
external cost of one pollutant cannot be 
determined unless the level of discharge 
of the others is known. A related limita- 
tion concerns the measurement of en- 
vironmental quality and extent of culpa- 
bility for environmental damage. More 
generally, the informational requirements 
of a socially optimal level of effluent 
charges raise implementation costs to very 
high levels. (The same problem arises 
with any other policy instrument, how- 
ever.) Indeed, since actual measurement 
of social welfare is impossible, and since 
the pollution abatement level required for 
the attainment of a social optimum is 
unknown except at very high costs, one 
cannot determine if a given variation in 
effluent charges will move society toward 
that optimum. (For detailed critique of 
the effluent charges strategy, see Susan 
Ackerman.) 

In light of the foregoing arguments, it 
is clear that optimal effluent charges are 
an extremely expensive way to achieve 
effective water pollution control. How- 
ever, just because there exist problems 
with the application of effluent charges 
in the real world, it does not necessarily 
follow that they should be summarily 
ruled out. A more sensible approach is 
the Environmental Pricing and Standards 
(EPS) system suggested by Baumol and 
Oates (Ch. 10). The EPS system entails 
establishing (somehow) an ambient qual- 
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ity standard, setting a tax on effluents 
discharged, and then raising the tax rate 
(which induces polluters to curtail their 
discharges of wastes) until the preestab- 
lished standard is met. A problem with 
this approach is common to the provision 
of virtually any public good, namely, 
determining what the socially optimal 
level of provision is. In this regard, Bau- 
mol and Oates (pp. 149-150) have pro- 
vided some useful insights. 

Under the EPS system the standard is 
set (perhaps through the political mech- 
anism) and the effluent charge is succes- 
sively raised until the standard is met. 
That way, whatever standard is met, 
at least it is met in a least cost manner. 
The informational requirements of the 
EPS approach are relatively small when 
compared to those required for setting op- 
timal effluent charges, because for the 
latter scheme one must have considerably 
more knowledge of both the basin-wide 
marginal damage function and the basin- 
wide marginal cost function. This is the 
tremendous informational cost require- 
ment that led Baumol and Oates to advo- 
cate the EPS system in the first place. 

We propose that an allocative gain 
could be made by comparison with the 
EPS system at an informational cost that 
is a fraction of that associated with the 
optimal effluent charges plan. This gain 
can be achieved by charging a variable 
rate per unit of effluent based on the 
basin-wide marginal external damages 
function. While knowledge of the basin- 
wide marginal external damages function 
is required, this approach does not require 
knowledge of the basin-wide marginal 
abatement cost function. Herein lies the 
informational cost advantage. If the ef- 
fluent concentration is monitored at fre- 
quent intervals and the charge varied 
accordingly along the marginal damages 
function, an equilibrium will be achieved 
automatically. The allocative gain accrues 
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because, while the basin-wide authority 
does not know what abatement costs are, 
the private decision-making units do. If 
there are private gains to be had through 
abatement at the current effluent tax, pol- 
luters will exploit these gains and the 
charges will then be adjusted downward. 
This process will continue until no fur- 
ther private gains can be achieved through 
extra abatement and therefore the charge 
will not be further adjusted. 

It should be pointed out that for this 
scheme to work, the monitoring and ad- 
justment of charges must be made at 
frequent intervals. This is necessary to 
avoid having irreversible overabatement 
take place if early charge levels are high, 
or underabatement if they are low. 
Whether or not the informational cost of 
acquiring knowledge of the marginal 
damages function is worth the allocative 
gain achieved over an EPS system can- 
not be determined a priori. 


III. Conclusion 


We have attempted to briefly sum- 
marize the literature addressing alterna- 
tive policy instruments for water pollu- 
tion control, and to reaffirm the case for 
implementing a policy based on effluent 
charges. Policy options that rely on pri- 
vate bargaining or regulatory devices will 
be faced with greater problems of infor- 
mation acquisition, transaction costs, and 
creation of perverse economic incentives. 

From a practical standpoint, the EPS 
approach has considerable appeal, in 
terms of overcoming some of the afore- 
mentioned problems. However, if the 
basin-wide marginal damage function is 
known, a system of progressive charges 
based on this function will improve allo- 
cation compared to that of the EPS sys- 
tem. The costs of this allocative gain are 
those associated with determining the 
marginal damage function. This means 
that if the basin-wide marginal damage 
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function is known, one need not expend 
resources to determine the basin-wide mar- 
ginal cost function, in order to use a 
charges scheme with optimality properties. 
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The Anatomy of Nonmarket Failure: 
An Examination of Environmental 
Policies 


By Ron D. Wuire* 


In a very well-known article Francis 
M. Bator synthesizes the work of many 
other economists and develops a structure 
for discussing the phenomena of market 
failure; he distinguishes five modes of 
market failure and, subsequently, iden- 
tifies three causes for these failures. 
Rather than “solving” the problem of 
market failure, Bator gives us a new set 
of perspectives from which to study the 
situation. There is a parallel need to 
identify and distinguish various modes 
and causes of failure in our nonmarket 
mechanisms. Public policy analysts need 
to make an effort to generalize about the 
circumstances under which public policies 
fail. Although many analysts have dis- 
cussed various aspects of institutional 
failure, there has been no attempt to 
` organize the topic and provide a typology 
from which further analysis can proceed. 


This paper first discusses problems en-. 


countered in defining nonmarket failure, 
then develops a classification system for 
such failures, and applies this framework 
to environmental policy. 

Academic work has gone on for years 
to describe the circumstances in which 
markets fail in the distribution of goods 
and incomes. Most public finance texts 
spend considerable time in developing 
these models. By comparison, there is al- 
most no analysis of the circumstances in 
which public programs and policies have 
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failed. Well-organized assessments of the 
performance of publicly supplied services 
and/or publicly financed programs, which 
one would expect to find, are usually miss- 
ing from the texts. 

It is hardly the case that analysts have 
failed to find fault with various public 
programs. Rather, the problem is that 
these criticisms have never been syste- 
matically synthesized and used as an 
alternative to the “market failure” ap- 
proach. The market failure literature is 
informative but, because it analyzes 
markets, it is of limited usefulness as a 
basis for public policy. The most impor- 
tant question for policy makers and policy 
analysts is: How does existing nonmarket 
decision making compare with an ideal- 
ized nonmarket system? This query has 
not been pursued in any systemic fashion. 
The purpose of this work is not to pre- 
sent answers, but to try to focus attention 
on the question. 


I. Definitional Problems 


Nonmarket failure does not have any 
agreed upon definition and the term is 
not one in standard usage. Because public 
policies are criticized by such a. variety 
of scholars with diverse disciplinary at- 
tachments and political perspectives, no 
widely-used definition has emerged. Nor 
is there a standard analogous to “market 
efficiency” against which nonmarket insti- 
tutions can be judged. In a typical policy- 
making situation, where redistribution 
occurs or will occur, there are no purely 
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economic criteria available. Yet, there 
may be considerable agreement—although 
not unanimity—that specific policies have 
failed. Thus the development of a typol- 
ogy for nonmarket failure is feasible so 
long as complete agreement is not re- 
quired in the definition of “nonmarket 
failure.” 

On the other hand, market failure has 
a rather well-accepted definition which is 
a central part of modern welfare eco- 
nomics and which requires the acceptance 
of some strong assumptions about taste, 
technology, and other factors. Nonmarket 
failure has no similar, formal definition. 
Bator does provide a basis from which 
to proceed, however. His first definition 
of market failure is: “. . . the failure of 
a more or less idealized system of price- 
market institutions to sustain ‘desirable’ 
activities or to estop ‘undesirable’ activi- 
ties” (p. 351). A parallel definition of non- 
market failure can be stated. Nonmarket 
failure is a breakdown of the system 
of taxation, transfers, and expenditures 
which results in the lack of progress 
toward stated goals or the active pursuit 
of unsanctioned aims. The system of 
taxation, transfers, and expenditures is, of 
course, the stuff of empirical public finance. 
Yet the usual textbook approaches these 
questions from the market-system per- 
spective. 

The nonmarket conceptualization of 
these processes is quite different. Kenneth 
E. Boulding’s classification of “exchange 
relationships” and “threat-submission” re- 
lationships and “integrative” relation- 
ships is very useful here. Exchange is 
the basic market relationship in which 
participants mutually agree to trade re- 
sources. Threat-submission relationships 
involve the extraction of resources by use 
of negative sanctions. Integrative situa- 
tions are those in which resources are dis- 
tributed or redistributed on the basis of 
status. The market, or exchange, approach 
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to public policy has been shown to be un- 
satisfactory by formal analysis and— 
it is contended here—gives an unduly 
limited perception of what governmental 
behavior is all about (Richard G. Lipsey 
and Kelvin Lancaster). The public sec- 
tor involves, legitimately, both threat and 
integrative relationships. The grants eco- 
nomics literature shows that taxes, trans- 
fers, and expenditures take on an expanded 
meaning when viewed as something other 
than voluntary exchanges. Nonmarket 
failure takes its place as unsatisfactory - 
behavior in threat and/or integrative 
relationships. 

Defining this unsatisfactory behavior, 
at the root, is a problem of the relationship 
between the positive and normative ele- 
ments of economics. This topic is impor- 
tant to environmental policy because the 
adoption of the polluter pays principle 
involves conflict rather than harmony. In 
this matter there are no value-free policy 
proposals nor are there enduring “solu- 
tions.” Similar conditions obtain for the 
bulk of public policies involving taxes, 
transfers, and expenditures. Grants eco- 
nomics is openly normative and it needs 
an openly normative theory of nonmarket 
failure. Just as some public finance eco- 
nomists insist upon exchange model bene- 
fit taxation, there are environmental eco- 
nomists who have confused themselves 
and sometimes convinced others by mak- ` 
ing policy proposals, or stating principles 
for public policy, based on exchange eco- 
nomics. If such work is to be continued 
as something besides a purposefully sterile 
exercise, then the assumptions of the 
market model need to be made explicit 
and be proven to exist in reality. Given 
the current state of our knowledge about 
market theory, especially the theory of 
the second-best, it is fair to interpret 
market mechanism policy analysis as be- 
ing either naive or purposefully deceptive. 
That is, the competitive model implies 
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harmony of interests and thus—when its 
assumptions are not met—constitutes a 
value premise. Values then become im- 
plicitly imbedded in both the diagnosis 
and the recommendation. From the per- 
spective of grants economics, the problem 
is not one of determining whether or not 
a normative economics rabbit can be 
pulled from a positive economics hat, but 
clearly specifying the necessary value 
premises and supporting those chosen by 
reference to either ethical standards or 
prior public policy decisions. This is not 
to say that such reference is where the 
matter will end, quite the contrary. The 
arena of public policy has only been 
entered. It is the nature of these conflict 
situations that they do not have solu- 
tions. They do not have solutions because 
they are not closed-end puzzles. In the 
event that a legislative action on a policy 
matter fails to mollify one party at interest 
(or a coalition of parties), the contestants 
may turn to the judiciary. Now where 
normative policy is involved not only are 
economic qua exchange answers absent, 
but noneconomic solutions are lacking 
also. Rather. than solutions or answers, the 
results of a legislative or judicial process 
are a set of working rules for an explicit 
societal agreement that is subject to 
change by reform or revolt. These ar- 
rangements are temporary. Though they 
may have quite long lives, they are not 
immortal. As values change, our perspec- 
tive on public policy may be altered and, 
for example, effluent charges may become 
a more or less acceptable policy. 

This mutability of values is the prime 
reason for the statement above which 
asked only consensus, rather than unani- 
mity, in defining nonmarket failure. Non- 
market activity can only be judged by 
comparing public policies with moral 
standards and general societal working 
rules which have been previously estab- 
lished (John R. Commons). This approach 
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to defining policy failure is compatible 
with the need for flexibility in policy- 
making. A policy may be unsatisfactory 
and be the wave of the future, the way 
of the past, or simply an aberration. 

Using the language of grants economics, 
nonmarket failure is the breakdown of 
either the threat-submission system or the 
integrative system. Breakdown is judged 
by comparison with existing, though evolu- 
tionary, ethical standards and/or public 
policies. 


Jl. The Case of Effluent Charges 


By examining many instances of failure, 
a set of common factors can be identified 
and a classification system developed. 
The reasons for nonmarket failure which 
emerge from an examination of policy 
critiques are these: (1) failure of struc- 
ture, (2) failure of legitimacy, and (3) 
failure of information. Failure of struc- 
ture is exemplified by policies which do 
not recognize the structure of federal, 
state, and local government and do not 
take into account the differential assign- 
ment of functional responsibility. Failure 
of legitimacy occurs when benefits of gov- 
ernment activity accrue to only a few 
individuals rather than the public. In 
other words, where illegitimate redistribu- 
tion occurs in the system. Failure of in- 
formation brings about mistaken policy 
when: (a) the flow of information does 
not encourage foresight, (b) the flow of 
information is inappropriate to the organ- 
ization’s agenda, and (c) policies are pur- 
sued which have conflicting goals. In the 
space which remains each of these types 
of nonmarket failure will be discussed in 
terms of establishing and administering 
a set of effluent charges. 


A. Failure by Structure 


Successful environmental policy must 
begin from an awareness of the structure 
of government. Local and/or state govern- 
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ment policies could be frustrated by 
federal initiatives. Effluent charges are too 
often prescribed without any clear notion 
of which level of government should levy 
such charges and whether or not such 
levies might have some relationship to 
other fundamental responsibilities of the 
levying unit, adjacent units, noncotermin- 
ous overlying units, or other units in the 
hierarchy. The merits of decentralization 
must be weighed not only against the 
ability to internalize externalities, but 
some reckoning with the other tasks of 
the unit can only be postponed and can- 
not be avoided. The levying of effluent 
charges could degenerate into a competi- 
tive situation among local governments or 
even states. Experience with competitive 
underassessment in the property tax field 
is instructive here. Assigning the responsi- 
bility for levying effluent charges to the unit 
with the real property assessment func- 
tion offers the creative administrator some 
interesting opportunities for competing 
with other locales for manufacturing or 
service industry. 


B. Failure by Legitimacy 


The distribution question, pursued by 
Martin Pfaff, is raised here in terms of its 
impact on public sentiment toward govern- 
ment. What sort of redistributional im- 
pact will be perceived as legitimate by the 
citizenry? We must not only try to answer 
the empirical question as to incidence, but 
we must also investigate the legitimacy of 
the impact. It seems likely that the popu- 
lace would prefer that the polluter pay. 
There is evidence that economic literacy 
has progressed to the point that public 
discussions of burden shifting are possi- 
ble. The public perception of the burden 
and the linkage of burden with specific 
products is bound to be an important 
issue. The public will likely consider 
illegitimate any policy that ignores burden 
shifting. 
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There is another dimension to the ques- 
tion of legitimacy. The public is easily 
convinced that the polluter should pay. 
Daily confrontation with the externalities 
generated by the behavior of others has 
made “polluter pays” a principle which is 
probably easier to agree upon than to 
achieve. The arrival at a consensus posi- 
tion is most important in policymaking, if 
not in model building, and economists 
ought to take heart and pursue the em- 
pirical work on incidence. 


C. Failure by Information 


The possibility for failure by informa- 
tion seems to be a very real obstacle in 
the path of those who seek to develop a 
set of effluent charges. It is most important 
that data well beyond that generated by 
monitoring be available to decision mak- 
ers. Information as to the changing com- 
position of the effluent and the experi- 
ences of other governments levying simi- 
lar charges needs to be considered. The 
levying of these charges can be expected 
to have something akin to income and 
substitution effects on the producer. Such 
information will permit a certain amount ` 
of foresight as to likely changes and likely 
responses to those changes. The flow of in- 
formation must be appropriate to the 
agenda of the unit of government levying 
the charges. That is, information must be 
available to decision-makers which per- 
tains to the relationship between the vari- 
ous public services provided (highways, 
education, etc.) and the.effluent produc- 
ing industry on which the charges are 
being levied. Certain variables are within 
the purview of local decision makers. If 
effluent’charges are to accomplish a spe- 
cific goal, then information must be avail- 
able about other programs (such as the 
level of economic activity) so they may 
judge the impact of charges in the context 
of their other responsibilities. A related, 
but separable, issue is the availability of 
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information which might indicate that a 
government was pursuing conflicting goals. 
The levying units must be aware of the 
impact of effluent charges on economic 
growth and development so that a con- 
scious decision about the socially tolerable 
level of emissions can be arrived at. With- 
out this ability, effluent charges might be 
levied at too low a level and the com- 
munity would be attracting polluters 
through this policy while their economic 
development efforts were being subverted. 
. Goal conflicts are a considerable problem 
in many realms of policy making and the 
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development of a set of effluent charges is 
not substantially different. 
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DISCUSSION 


Janos Horvaty, Holcomb Research Insti- 
tute, Butler University: Projecting the search- 
light of grants economics on environmental 
problems, we obtain a clearer perception of 
three things. Firstly, we can trace some 
implicit income and wealth transfers. Secondly, 
we can observe the mechanism by which such 
grants may affect productive efficiency and 
distributive equity. Thirdly, from this under- 
standing we can design policy tools to 
induce environmentally desirable technological 
changes. 

The papers of this panel have made com- 
mendable starts toward exploring what good 
and bad those grants can do to environmental 
quality and how they should be harnessed. 
I will attempt to examine tc what extent their 
propositions have contributed tc staking out 
the role of exchange versus grant transactions 
in environmental models. 

What we ought to strive for is a broad 
enough framework within which all the various 
environmental policy problems could be inte- 
grated. In the realm of generalities, the first 
question is to detail the production and con- 
sumption functions of the economics of the 
coming spaceship earth, wherein the goal will 
no longer be to maximize output but rather to 
minimize throughput. Having perceived the 
spaceship earth, i.e., the environment, as the 
significant limiting factor, our task is to 
conduct human activities without wrecking 
ecological equilibrium. The fundamental envi- 
ronmental problem is, therefore, to achieve a 
reduction in the per capita use of the environ- 
ment as a waste receptor. 

In paving the way toward a comprehensive 
methodology of environmental policy prob- 
lems, I recommend as building blocks, some 
pertinent concepts of grants economics. Herein 
I outline, for the sake of illustration, three 
scenarios. 

Scenario One: Implicit Grant to the Pol- 
lutor. The pollutor gains through the non- 
abatement of the nuisance he causes, and in 
this sense he is the beneficiary of an implicit 
grant. The grantor is the inconvenienced 
neighbor, or nature to the extent that it 
absorbs the pollutant. The propensity to 
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pollute is positively correlated with the captur- 
able implicit grants. Alternatively, in a situ- 
ation where the pollutor is no longer allowed 
to capture the implicit grant stemming from 
the non-abatement of external diseconomies, 
then his propensity to pollute is likely to 
decline. 

The imposition of effluent charges will 
accomplish just that. Two of the papers at 
hand propose actions along those lines. Lloyd 
Orr proves quite convincingly that the halting 
of an implicit grant to the pollutor sets in 
motion technological innovations conducive to 
environmental improvement. Brumm and 
Dick show that subsidies for water treatment 
facilities are suboptimal or often counter- 
productive. In a sense, both papers argue 
against certain pathological grants which harm 
the environment. An exception to this is the 
transitional period toward the pollutor-pays- 
principle, when interregional dislocations may 
still warrant an elaborate network of explicit 
and implicit grants, as considered by Martin 
Pfaff. 

Scenario Two: Implicit Grant from Nature 
to the Mineral Exploiter. Natural resource 
exploitation is a composite economic trans- 
action wherein the true value of the material 
is more than the cost of production (extrac- 
tion). The ore itself is accepted as a gift from 
nature, which does not ask for a quid pro quo 
price. The exploiter becomes the recipient of 
an “implicit grant from nature.” The fact 
that this is shared by the miner, the material 
processor, and the consumer, does not negate 
the idea that there is a grant from nature 
which, in turn, means that natural resources 
are undervalued. Certainly, the pivotal ques- 
tion is how to determine the size of this grant 
from nature via minerals. For this purpose 
we may make a distinction between the market 
value versus the surrogate value, and in a 
parallel fashion between the market price and 
the surrogate price. The market price is, of 
course, known. The other, the surrogate price, 
will approximate to a level where such large 

* [Editor’s note: I regret that Pfaff’s paper for this 


session is not being published because the revised 
version did not reach my office in time. —R.F.] 
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quantities of the mineral would be produced 
that the supply function could become very 
elastic within the relevant range. 

My proposition is substantiated by some 
recent advances in the science of mineral 
resources, The old school of natural resources 
held that minerals will sooner or later run out, 
or at least, that prices will rise sharply in the 
future. But the notion is naive because the 
entire planet is composed of minerals. There 
is evidence that vast quantities could be 
mined as either prices go up or as extraction 
costs go down pursuant to technological im- 
provements. With only negligible exceptions, 
the volume of mineable materials could 
increase significantly—not by a factor of five 
or ten, but by a factor of 100 or 1000. Conse- 
quently, the problem boils down to finding 
that particular price level at which the supply 
function of the mineral continues to remain 
highly elastic throughout all possible ranges 
of demand shift. This surrogate price level 
serves then as the baseline for identifying the 
grant from nature, which will be the difference 
between the surrogate price and the prevailing 
market price. This latter idea has its ante- 
cedent in Ricardo’s differential rent. 

Considering, for example, that aluminum 
sold at 25-cents-a-pound price on ingot, and 
assuming that its surrogate price would be at 
55 cents, then the grant from nature amounts 
to 30 cents. Since the global aluminum con- 
sumption from current mining was around 16 
million tons during 1972, the world during 
this year was the beneficiary of an implicit 


grant from nature in the sum of about $9.6: 


billion. The corresponding sum for the United 
States would approximate to $3.2 billion. 
Once perceived, the grant from nature may 
be employed as a policy tool in the resolution 
of various environmental problems. The level 
of pollution would decline if society reallo- 
cated the grant from nature by channeling 
part of it away from the heavy pollutor to the 
lesser pollutor; for instance, from bottle manu- 
facturing to bottle recycling, or from copper 
to aluminum, as the case may be. The user 
in the socially-less-desirable or more polluting 
branch of the economy would receive the mes- 
sage in higher prices while the less objection- 
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able branch would be signalled via lower 
prices. 

Scenario Three: Implicit Grants for Devel- 
oping Solar Energy Technology. Some futurol- 
ogists envision the world’s energy prospects as 
follows. During the next 15 years petroleum 
and gas will be utilized as the main source 
with simultaneously increasing reliance on 
coal. After about 25 years nuclear and solar 
energy will take the lead. Eventually a move 
away from fossil and even nuclear fuels is 
bound to ensue. What will cause this increased 
reliance on solar energy is that it constitutes 
a grant from the sun. By not satisfying more 
of its energy needs through the utilization of 
solar power——but capturing only a fraction of 
one percent beamed upon the earth—mankind 
foregoes an opportunity. Such a prodigious be- 
havior is made possible through the avail- 
ability of long accumulated solar energy, stored 
in the fossil fuels. Nuclear resources could of 
course offer new prospects, but the recurrent 
opposition to nuclear power calls for the con- 
sideration of alternative energy systems, such 
as solar energy. 

As long as mankind continues to burn fossil 
fuels and uses up nuclear resources, it depletes 
a “stock grant” instead of living off a “flow 
grant.” The long-run energy strategy can be 
viewed as a search for the ways to achieve a 
reduction in the use of stock grants while 
shifting to reliance on flow grants. A pre- 
condition to such a change in the utilization 
of energy resources is the development of 
suitable technology. In order to guide the 
direction and pace of technological change, a 
variety of policy tools are employed which are 
encompassed by the nomenclature of grants 
economics. Other things being equal, this 
optimal policy path would be to minimize 
marginal grant outlays per marginal energy 
output. This process also promises contribu- 
tions to two other-objectives: pollution abate- 
ment and fossil fuel preservation. 

From the new technology we may expect 
lower costs so that solar power could become 
competitive in a wide range of uses. The down- 
ward move of the average cost functions and 
the outward shift of the supply functions will 
cause the price fall. As the economies of scale 
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are reaped, sclar energy could compete with 
other alternatives. This stage is perhaps as 
near as five years in the heating of certain 
buildings and perhaps several decades away in 
the production of electricity and liquid hydro- 
gen. The transition can be expected to be 
slower or speedier depending on the less or 
‘more judicious implementation of grant 
policies. 

In concluding I should underscore that 
although the qualification of grant elements 
and the assessment of their leverage are novel 
techniques in economic analysis, explicit and 
implicit grants are as old as human com- 
munities, The economic history of the United 
States abounds with illustrations, such as the 
governmental underwriting cf semiconductor 
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research, civilian nuclear power, telestar, avi- 
ation, shipbuilding, trucking, or the railroad- 
ization a hundred years ago. Today’s priority 
programs—the protection of the environment 
in general and the provision of energy and 
minerals in particular—may appear more 
formidable than any of the predecessors. Yet 
the measuring tools and normative principles 
of grants economics hold out the prospect for 
orchestrating a gamut of transactions about 
which Martin Pfaff wrote: cash grants, trans- 
fers in kind, concessionary leasing and lending, 
tax relief, relaxed rules, etc. Through quantify- 
ing the grant elements within each transaction 
and after calculating the tradeoffs between 
alternative choices, policy decisions could 
emerge with less uncertainty. 
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Daniel McFadden has been one of the most complete economists 
of his generation. He works in several different styles. He has writ- 
ten theoretical essays, worked on the development of new econo- 
metric tools, and undertaken large scale empirical inquiries. His 
investigations have ranged across production relations, decision 
making under uncertainty, development planning, welfare eco- 
nomics, and most recently urban transportation. There has been a 
certain uniform spirit behind all of his work—that the task of 
economists is to explain real economic phenomena. His work in 
pure and econometric theory has been conditioned by his appre- 
ciation of empirical reality. We honor him both for his seriousness 
about subject matter, and for the care and rigor which characterize 
all of his work. 


MINUTES OF THE ANNUAL MEETING 
DALLAS, TEXAS 
DECEMBER 29, 1975 


The Eighty-eighth Annual Meeting of 
the American Economic Association was 
called to order by President Robert Aaron 
Gordon at 4:05 p.m., December 29, 1975, 
in the Dallas Convention Center. 

The minutes of the meeting of Decem- 
ber 29, 1974, were approved as published 
in the American Economic Review, May 
1975, pages 441-47. 

The Secretary (Rendigs Fels) pre- 
sented the report of the Committee on 
Elections and the certification of the new 
officers for 1976 as follows: 

In accordance with the bylaws on election 
procedures, I hereby certify the results of the 
recent balloting and report the actions of the 
Nominating Committee, the Electoral College, 
and the Committee on Elections. 

The Nominating Committee, consisting of 
Robert Eisner, Chairperson, Bernard E. An- 
derson, Robert E. Gallman, Richard W. 
Parks, Leonard A. Rapping, Barbara B. 
Reagan, and Christopher A. Sims, submitted 
the nominations listed below for Vice-Presi- 
dents and members of the Executive Com- 
mittee. The Electoral College, consisting of 
the Nominating Committee and the Executive 
Committee meeting together selected the 
nominee for President-elect. No petitions were 
received nominating additional candidates. 


President-elect 
Lawrence R. Klein 


Vice-Presidents Executive Committee 


Barbara R. Bergmann Robert W. Fogel 
Harry G. Johnson Bert G. Hickman 
Douglass C. North Edmund S. Phelps 
Albert E. Rees Alice M. Rivlin 


The Secretary prepared biographical 
sketches of the candidates and distributed 
ballots in late summer. The Committee on 
Elections, consisting of Shirley K. Newton, 
Chairperson, Tom Holbrook, and Rendigs Fels, 
ex oficio, canvassed the ballots and filed the 
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results with the Secretary. From the Report of 
the Committee on Elections, I have the follow- 
ing information: 


Number of envelopes without names 


for identification .............. 250 

Number of envelopes received too 
MAGGS occ PP cee ee E EEEE .. 54 
Number of defective ballots ...... 36 
Number of legal ballots .......... 5,885 
6,225 


On the basis of the canvass of the votes, I 
certify that the following persons have been , 
duly elected to the respective offices: 


President-elect (for a term of one year) 
Lawrence R. Klein 

Vice-Presidents (for a term of one year) 
Barbara R. Bergmann 
Harry G. Johnson 


Members of the Executive Committee 
(for a term of three years) 
Edmund S. Phelps 
Alice M. Rivlin 


In accordance with the actions of the 
Executive Committee at its meeting on March 
14, 1975, amendments to Article I, Section 2; 
Article I, Section 3, Sentence 3; and Article 
V of the bylaws were submitted to the mem- 
bers in a mail ballot in conjunction with the 
balloting for officers. The ballots were can- 
vassed by the Committee on Elections. On the 
basis of the canvass, I certify that the amend- 
ments were approved. As amended, Article I, 
Section 2, now reads: 


2. There shall be nine classes of mem- 
bers other than honorary: regular mem- 
bers with the academic rank of assistant 
professor or lower or with annual incomes 
of $12,000 or less irrespective of rank, 
paying an annual fee of $25.00; regular 
members with the academic rank of 
associate professor or with annual incomes 
above $12,000 but not more than $20,000 
paying an annual fee of $30.00 unless 
qualifying for a lower fee; regular mem- 
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bers with the academic rank of full pro- 
fessor or with annual incomes above 
$20,000, paying an annual fee of $35.00 
unless qualifying for a lower fee; family 
members (two or more living at the same 
address, second membership without sub- 
scription to the publications of the Asso- 
ciation) paying an annual fee of $5.00; 
junior members (available to registered 
students for three years only) paying an 
annual fee of $12.50; subscribing mem- 
bers paying an annual fee twenty percent 
higher than otherwise; contributing mem- 
bers paying an annual fee one hundred 
percent higher than otherwise; and life 
members comprising those who qualified 
for life membership by making a single 
payment of the designated amount prior 
to January 1, 1976, and exempt from 
annual fees. 


As amended, Article I, Section 3, Sentence 3, 
now reads: 


In addition, the Executive Committee 
may elect additional Distinguished Fel- 
lows, but not more than two in any one 
calendar year, from economists of high 
distinction in the United States and 
Canada. 


As amended, the previous text of Article V is 
now numbered 1 and the following has been 
added: 


2. A reSolution adopted at the annual 
meeting in which less than five percent 
of the membership of the Association has 
voted thereon shall be submitted within 
ninety days to a vote by mail ballot if a 
majority of the Executive Committee 
determines that, because of the nature 
or consequences of the resolution, all 
members should have the opportunity to 
participate in the final decision. Upon such 
a determination by the Executive Com- 
mittee, the resolution shall cease to be 
effective and shall not become effective 
‘unless and until approved by a majority 
of the mail ballots cast. Mail ballots shall 
be accompanied by (1) a brief statement 
by the sponsor or sponsors in support of 
the resolution, (2) a brief statement of 
the views of the Executive Committee and, 
if the Committee favors or takes no posi- 
tion on the resolution, (3) a brief state- 
ment by a person or persons whom the 
Committee designates to represent oppos- 
ing views. 
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In accordance with the action of the Execu- 
tive Committee at its meeting of March 8, 
1974, an amendment to Article I, Section 4, 
was submitted to a mail ballot in the spring 
of 1974, The ballots were canvassed by the 
1975 Committee on Elections. On the basis of 
the canvass, I certify that the amendment was 
approved. As amended, Article I, Section 4, 
now reads: 


4, Every member is entitled to receive, 
‘as they appear, the following publications 
of the Association: The American Eco- 
nomic Review, the Journal of Economic 
Literature and the Directory of Members. 


A report by the Secretary-Treasurer 
had been distributed in advance of the 
meeting. He reviewed the report and 
moved adoption of the following resolu- 
tion: 


BE IT RESOLVED that 80 percent of the 
dues of regular members with the rank 
of assistant professor or lower or with 
annual incomes of $12,000 or less irres- 
pective of rank be considered payment 
for a year’s subscription to both the 
American Economic Review and the 
Journal of Economic Literature and the 
same dollar amount of the payment by 
subscribers (nonmembers) and other 
regular members be considered payment 
for subscriptions to the Review and the 
Journal, with the remainder a contribu- 
tion toward the Association’s exempt 
functions, such as annual meetings and 
various economic research projects and 
programs. In the event that the Execu- 
tive Committee under the authority of 
Article I, Section 2, changes the dues 
schedule and income brackets, the figure 
of $12,000 in this resolution will be con- 
sidered to have been adjusted accordingly. 


The motion was seconded and PASSED. 
The president announced that Fels 
would be succeeded by C. Elton Hinshaw 
as Secretary, effective January 1, 1976, 
but would continue as Treasurer and 
Editor of the Papers and Proceedings. He 
then read the resolution adopted by the 
Executive Committee on December 27, 
1975, and incorporated in its minutes. 
The Managing Editors of the American 
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Economic Review (George H. Borts) and 
the Journal of Economic Literature (Mark 
Perlman) discussed their written reports, 
which also had been distributed in ad- 
vance of the meeting and were to be pub- 
lished in the Proceedings. The Director 
of Job Openings for Economists (Hin- 
shaw) read his report, likewise to be 
published in the Proceedings. 

The Secretary presented the fol- 
lowing resolutions, which were adopted 
unanimously: 


This meeting would like to record a 
special vote of thanks to Ralph T. Green, 
Chairman, and the other members of the 
National Convention Committee for their 
hard work, dedication and efficient man- 
agement of the 1975 annual meetings of 
the Allied Social Science Associations. 

This meeting commends Franco Modi- 
gliani and the members of the Program 
Committee for planning a program intel- 
lectually stimulating, appropriately varied, 
and high in quality. 

At this point, President Gordon intro- 
duced the new President, Franco Modigli- 
ani, who took the chair, commended his 
predecessor, and moved the thanks of the 
Association to him, a motion which was 
adopted by acclamation. 

The new President gave an oral report 
on behalf of the Committee on Political 
Discrimination. David M. Gordon dis- 
tributed copies of the statement, previ- 
ously presented to the Executive Com- 
mittee, entitled “Taking Political Discrim- 
ination Seriously” and proposing a resolu- 
tion that would broaden the functions of 
the Committee on Political Discrimination. 
The President said that the statement 
would be referred to the Committee on 
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Political Discrimination and subsequently 
would be considered by the Executive 
Committee. D. M. Gordon elaborated on 
the statement and the reasons for the pro- 
posed resolution. He explained that the 
resolution was considered not in order be- 
cause it had not been submitted thirty 
days in advance of the annual meeting, but 
the reason was that the Committee on 
Political Discrimination had not finished 
its deliberations in time. David Barkin 
also spoke in favor of the statement and 
the resolution. 

Oscar Goodman moved that future pro- 
gram chairmen of the American Economic 
Association not schedule any sessions in 
the future that conflict with the business 
meeting. The motion was seconded and 
PASSED. D, M. Gordon advocated steps 
to ensure larger attendance at the business 
meetings. 

It having been pointed out that at- 
tendance at the business meeting was low, 
R. A. Gordon suggested that the Execu- 
tive Committee at its March meetings deal 
with this problem. William Vickrey sug- 
gested that posters at the convention call 
attention to nonroutine items of business 
scheduled to come up at the business 
meeting. He also suggested that the busi- 
ness meetings be scheduled after the presi- 
dential address. Eric Bovet suggested that 
a quorum be established to force the Asso- 
ciation to take steps to insure an adequate 
turnout. He also suggested that a new 
class of membership for retired persons 
be established. 

There being no further business, the 
meeting was adjourned at 5:15 p.m. 

Renpics FELS, Secretary 


MINUTES OF THE EXECUTIVE 
COMMITTEE MEETINGS 


Minutes of the Meeting of the Executive 
Committee in Washington, D.C., March 
14, 1975. 


The first meeting of the 1975 Execu- 
tive Committee of the American Economic 
Association was called to order at 9:20 
a.m. on March 14, 1975, in the Washing- 
ton Hilton Hotel, Washington, D.C. 
Present as members of the Executive 
Committee were R. A. Gordon, presiding, 
Carolyn Shaw Bell, George H. Borts, An- 
drew F. Brimmer, Martin Bronfenbren- 
ner, Rendigs Fels, Walter W. Heller, 
Franco Modigliani, Mark Perlman, 
Charles L. Schultze, Paul M. Sweezy, and 
Burton A. Weisbrod. Absent were Irma 
Adelman, Kenneth J. Arrow, and Robert 
L. Heilbroner. Present for part of the 
meeting as members of the Nominating 
Committee were Robert Eisner, Chairper- 
son, Bernard E. Anderson, Robert E. 
Gallman, Richard W. Parks, Leonard A. 
Rapping, Barbara B. Reagan, and Chris- 
topher A. Sims. Present for part of the 
meeting as members of the Committee 
on Honors and Awards were Lloyd G. 
Reynolds, Chairperson, John S. Chipman, 
and James W. McKie. Present as Chair- 
person of the Committee on the Status of 
Minority Groups in the Economics Pro- 
fession was Marcus Alexis. Also present 
was the Assistant Secretary-Treasurer, C. 
Elton Hinshaw. 

Minutes. The minutes of the meeting 
of December 27, 1974, were approved as 
corrected. 

Report of the Secretary (Fels). The 
Secretary reported that a resolution was 
needed governing the application of re- 
tirement benefits to Association em- 
ployees. He was authorized to approve 
such a resolution and put it into effect. 
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The Secretary reported that, in response 
to the directive of the Executive Com- 
mittee adopted at its meeting of Decem- 
ber 27, 1974, the dates of the 1975 meet- 
ings in Dallas had been shifted from 
October 3-5 to December 28-30. He 
pointed out that the Executive Commit- 
tees of different years had made three 
different decisions on the dates of the 
1975 meetings and had made six decisions 
involving four changes in the site and 
dates of the 1976 meetings. In response 
to his contention that no Secretary, 
present or future, could live with a de- 
cision-making process leading to such 
vacillation, the Executive Committee 
VOTED to adopt the following procedure 
for determining sites and dates of future 
meetings: after consulting with the Ex- 
ecutive Committee, the Secretary will 
propose the site and date, subject to the 
approval of the Executive Committee; 
decisions once made shall not be changed 
except in extreme cases; if a proposal of 
the Secretary is disapproved, the Execu- 
tive Committee will not make some dif- 
ferent decision but will instruct the Sec- 
retary to come in with a new proposal. 
In subsequently rejecting the Secretary’s 
recommendation that the 1982 meetings 
be held in New York City on September 
9-11, it made clear that it wanted the 
meetings held in New York City on De- 
cember 28-30, thereby adhering to the 
letter if not the spirit of the new proce- 
dures it had just adopted. 

Report of the Treasurer (Fels). The 
Treasurer reporied that the budget deficit 
for 1975 was now projected at $155,000, 
compared to $129,000 in 1974; that the 
cash deficit for 1975 was projected at 
$76,000 compared to $119,000 the pre- 
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vious year; and that the net worth of the 
Association had fallen from $162,000 at 
the end of 1973 to a negative figure 
($10,000) at the end of 1974 but was ex- 
pected to rise te $54,000 by the end of 
the current year. Not surprisingly, the 
Executive Committee found these figures 
puzzling as well as disturbing. Consider- 
able dissatisfaction having been expressed 
with the form of the financial reports, the 
Budget Committee was asked to recon- 
sider budget procedures, including the in- 
vestment income formula, and to report 
to the Executive Committee next Decem- 
ber. The Treasurer pointed out that the 
1975 projections reported above included 
$3,000 not vet authorized for the expenses 
of the Committee on Political Discrimina- 
tion, which had been appointed in re- 
sponse to a resolution passed at the annual 
meeting. It was voTED to appropriate 
$3,000 for the Committee on Political 
Discrimination. It was VOTED to approve 
and submit to the membership for ratifi- 
cation changes in the bylaws effective 
January 1, 1976, that would introduce 
progressivity in the dues structure in the 
following way: (1) assistant professors 
and those with lower academic rank would 
pay $25 per year, as would all members 
with annual incomes of $12,000 per year 
or less irrespective of rank; (2) associate 
professors and those with incomes above 
$12,000 but not more than $20,000 would 
pay $30 per year unless they qualified for 
the $25 rate under (1) above; and (3) 
full professors and those with incomes 
above $20,000 would pay $35 a year un- 
less qualifying for a lower rate (all rates 
subject to indexation). It was then voTED 
to approve and submit to the members 
for ratification a change in the bylaws 
raising the dues of family members to $5 
per year effective January 1, 1976. It was 
also voTED to approve and submit to the 
members for ratification a change in the 
bylaws abolishing the category of life 
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member effective January 1, 1976, except 
for those already holding such member- 
ship. Finally it was voTEpD to establish a 
voluntary page charge of $25 for articles 
in the regular issues of the American Eco- 
nomic Review (excluding the Papers and 
Proceedings issue) and the Journal of 
Economic Literature. The Treasurer was 
asked to make a greater effort to solicit 
advertising. 

Report of the Editor of the American 
Economic Review (Borts). The Editor 
announced that he expected to reduce 
costs $12,000 a year by limiting the num- 
ber of text pages per issue to 300 and 
eliminating free reprints. On recommen- 
dation of the Editor, it was voTED to in- 
stitute an extra charge for foreign mail- 
ings of the Review and the Journal ap- 
proximately equal to the extra postage, 
effective January 1, 1976. It was VOTED 
to raise the Review’s submission fee for 
nonmembers to $30, an extra $15 above 
the fee charged to members being appli- 
cable to dues if the author applies for 
membership. 

Report of the Editor of the Journal of 
Economic Literature (Perlman). The 
Editor announced that the trim size of 
the Journal was being changed with sav- 
ings estimated by the printer of $16,000 
a year. He agreed to delete the index of 
authors of abstracts from the Journal 
for a saving of $1,400 a year. He reported 
on a proposal received from Knowledge 
Availability Systems Center (KASC). It 
was the sense of the meeting that he and 
the Secretary-Treasurer enter into nego- 
tiations with KASC and bring a proposal 
to the next meeting of the Executive 
Committee. 

Report of the Director of Job Openings 
for Economists (Hinshaw). The Director 
reported that the excess of expenditures 
over revenues from subscriptions for 
1974 was $12,000 and in 1975 was ex- 
pected to be at least $10,000. He ex- 


470 AMERICAN ECONOMIC ASSOCIATION 


pressed the opinion that charges for list- 
ing vacancies should be instituted at a 
later time after the practice of open list- 
ing had become well established. He was 
asked to bring a proposal for such charges 
to the December meeting of the Executive 
Committee. 

Committee on Honors and Awards 
(Reynolds). The Electoral College con- 
sisting of the Executive Committee and 
the Committee on Honors and Awards 
meeting together voTED unanimously to 
award the John Bates Clark Medal to 
Daniel McFadden. At the suggestion of 
the Committee on Honors and Awards, 
the Executive Committee voTED to ap- 
prove a change in the bylaws, to be sub- 
mitted to the members for ratification by 
mail ballot, removing the limit of twelve 
on the number of Distinguished Fellows 
in addition to ex-Presidents, thus permit- 
ting the election of two additional Distin- 
guished Fellows annually. 

Nominating Committee (Eisner). The 
Electoral College consisting of the Nomi- 
nating and Executive Committees meeting 
together chose Lawrence R. Klein as the 
nominee for’ President-elect, Moses Abra- 
movitz as Distinguished Fellow, and 
Robert Eisner as representative to the 
Social Science Research Council. The 
Chairperson of the Nominating Commit- 
tee reported the following nominees for 
other offices in the 1975 election: for Vice 
President (two to be chosen), Barbara R. 
Bergmann, Harry G. Johnson, Douglass 
North, Albert Rees; members of the Ex- 
ecutive Committee (two to be chosen), 
Robert W. Fogel, Bert Hickman, Ed- 
mund S. Phelps, Alice M. Rivlin. 

Committee on the Status of Minority 
Groups in the Economics Profession 
(Alexis). The Chairperson distributed a 
written summary report on the Summer 
Program for Minority Students. In sep- 
arate motions, it was voTED (1) to ap- 
prove a second Summer Program for 
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Minority Students to be held in 1975, (2) 
to authorize the expenditure of $5,000 
for the expenses of the Committee in 
1975, (3) to underwrite the expenses of 
the 1975 Summer Program by a maxi- 
mum of $5,000, and (4) to authorize the 
Committee to raise money for a fellowship 
program for graduate study in economics 
for minority groups. 

National Economic Association (Gor- 
don). The President reported on his con- 
versations with the National Economic 
Association (VEA). It was agreed that 
the President in the future would invite 
suggestions of that organization for ap- 
pointments to the Committee on Minority 
Groups in the Economics Profession. It 
was also agreed that the distinguished 
economists on the panel for the Visiting 
Scholars Program would be asked if they 
would be willing to help young black 
economists with their research and to 
make the list of those responding posi- 
tively available to NEA. 

Committee on the Status of Women in 
the Economics Profession (Reagan). The 
Chairperson reported that the size of 
the Committee has been reduced to 
seven from ten (with at least one male 
member). 

Committee on Honorary Members 
(Fritz Machlup). Modigliani presented 
recommendations he had received by 
telephone from the Chairperson, who was 
prevented from attending by illness. The 
following foreign economists were elected 
Honorary Members: Edmond Malin- 
vaud, Friedrich A. von Hayek, Don Pa- 
tinkin, Trygve Haavelmo, and Nicholas 
Kaldor. No action was taken on the Com- 
mittee’s proposal to raise the maximum 
number of honorary members from 25 to 
35, because the Executive Committee 
wanted more information about the rea- 
sons for the particular number recom- 
mended. The Secretary was asked to 
inform the Committee on Honorary 
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Members of its interest in electing econ- 
omists from the Third World. 

Report of the Chairperson of the Pro- 
gram Committee (Modigliani). The 
Chairperson reported on his plans for the 
program of the 1975 meetings. 

Resolutions Procedures (Gordon). The 
President pointed out that a very small 
percent of the membership can pass im- 
portant resolutions at the annual meet- 
ings. It was voTED to approve and submit 
to the members for ratification by mail 
ballot a change in the bylaws under which 
resolutions passed at a meeting at which 
less than 5 percent of the members vote 
would be sent to all members for a vote 
by mail. It was agreed that the President- 
elect would consult the Counsel about 
what resolutions should be exempt from 
the requirement of a mail vote and about 
the wording of the proposed bylaw, which 
will be circulated to the Executive Com- 
mittee prior to being submitted to the 
members. 

Expiration of Term of Secretary-Treas- 
urer. In view of the fact that the term of 
the Secretary-Treasurer expires at the 
end of 1975, the President announced 
that he would appoint a committee with 
broad terms of reference to bring a rec- 
ommendation to the December meeting 
of the Executive Committee. 

Date of Spring Meeting. It was agreed 
that the Executive Committee would 
meet on March 19-20, 1976, in Washing- 
ton, D.C. 

The meeting adjourned at 9:20 p.m. 


Minutes of the Meeting of the Executive 
Committee in Dallas, Texas, December 27, 


1975. 


The second meeting of the 1975 Exec- 
utive Committee of the American Eco- 
nomic Association was called to order in 
the Statler Hilton Hotel, Dallas, Texas, 
at 10:15 a.m. on December 27, 1975. The 
following members were present: R. A. 
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Gordon, presiding, George H. Borts, 
Andrew F. Brimmer, Martin Bronfen- 
brenner, Rendigs Fels, Walter W. Heller, 
Franco Modigliani, Mark Perlman, 
Charles L. Schultze, and Burton A. Weis- 
brod. Also present were newly elected 
members Barbara R. Bergmann, Harry 
G. Johnson, Lawrence R. Klein, and Ed- 
mund S. Phelps. Absent were Irma G. 
Adelman, Kenneth J. Arrow, Carolyn 
Shaw Bell, Robert L. Heilbroner, Paul M. 
Sweezy, and newly elected member Alice 
M. Rivlin. Present as guests for parts of 
the meeting were Marcus Alexis, David 
M. Gordon, Irvin L. Grimes, C. Elton 
Hinshaw, Fritz Machlup, Barbara Mac- 
Phee, Barbara B. Reagan, and Lloyd G. 
Reynolds. 

Minutes. The minutes of the meeting 
of March 14, 1975, were approved. 

Report of the Secretary (Fels). The 
Secretary having expressed dissatisfac- 
tion with procedures for selecting sites 
and dates for the annual meetings, it was 
VOTED that: 
The Executive Committee should set 
general guidelines the Secretary should 
consider in proposing dates and places of 
annual meetings. Working within these 
guidelines the Secretary should make 
specific recommendations regarding future 
meeting times. (It is assumed that nor- 
mally firm commitments will not extend 
beyond five years. Once approved by the 
Executive Committee, the place and dates 
of a particular annual meeting cannot be 
changed -except under unusual circum- 
stances, and a positive vote of two-thirds 
of the voting members of the Executive 
Committee would be required to effect a 
change.) ` 
On recommendation of the Secretary, 
the Executive Committee voTED to con- 
tinue affiliation of the American Eco- 
nomic Association with the American 
Association for the Advancement of 
Science. 

Report of the Treasurer (Fels). It was 
VOTED to approve the budget submitted 
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by the Treasurer and the Budget Com- 
mittee subject to moderate changes. (For 
details of the budget, see the Treasurer’s 
Report in the Proceedings.) It was agreed 
that a spcial committee would be ap- 
pointed to reconsider the investment 
income formula. 

Report of the Editor of the American 
Economic Review (Borts). On recom- 
mendation of the Managing Editor, the 
following persons were elected to the 
Board of Editors of the American Eco- 
nomic Review for three-year terms: Irma 
G. Adelman, David Baron, Robert Barro, 
Laurits R. Christensen, David Laidler, 
and Frank Stafford. The Editor was asked 
to reconsider the method of assessing 
page charges and report to the next meet- 
ing of the Executive Committee. It was 
suggested that the Editor commission an 
objective review article on the Means- 
Stigler controversy. 

Report of the Editor of the Journal of 
Economic Literature (Perlman). On 
recommendation of the Managing Editor, 
the following persons were elected to the 
Board of Editors of the Journal of Eco- 
nomic Literature: George Feiwel, James 
Kindahl, Michio Morishima, and Charles 
Z. Wilson, It was voTED to approve on a 
one-year trial basis an agreement with 
the Knowledge Availability Center of the 
University of Pittsburgh whereby the 
Association will receive 2 cents for each 
bibliographical reference based on the 
Journal’s files and sold by the Center. 

Report of the Director of Job Openings 
for Economists (Hinshaw). The Director 
reported that subscription revenues were 
very nearly equal to full costs of Job 
Openings for Economists. He therefore 
recommended no changes in charges. It 
was agreed that, in view of the early 
dates of the 1976 annual meetings, the 
possibility of a placement meeting late in 
1976 or early in 1977 be explored. 

1976 Program Chairman (Klein). The 
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Chairman gave a brief report on plans 
for the 1976 program. 

U.S.-Soviet Exchanges (Reynolds). It 
was VOTED to authorize the Committee on 
U.S.-Soviet Exchanges to solicit travel 
funds for American economists to attend 
the colloquium planned for June 1976 in 
Moscow. It was agreed that planning for 
a visit for Soviet economists to the United 
States in 1977 be postponed until after the 
1976 visit by Americans to the USSR. 

Political Discrimination. In the ab- 
sence of Kenneth J. Arrow, Chairman of 
the Committee on Political Discrimination, 
Modigliani telephoned him and obtained 
an oral report. David M. Gordon distrib- 
uted a statement entitled “Taking Poli- 
tical Discrimination Seriously” proposing 
a resolution asking that the scope of the 
Committee be broadened. D. M. Gordon 
requested that the resolution be con- 
sidered either by the Executive Com- 
mittee or by the membership at the annual 
meeting. R. A. Gordon explained that, 
since the Committee’s functions had been 
determined at the 1974 annual meeting, 
the Executive Committee could not change 
its charge, and, since the resolution had 
not been submitted thirty days in ad- 
vance, it would be out of order at the 
annual meeting of December 29, 1975. 
After suggesting that the resolution be re- 
ferred to the Committee on Political Dis- 
crimination, he turned the chair over to 
Modigliani. Bronfenbrenner moved that 
an exception be made in this instance to 
the thirty-day rule. The motion died for 
lack of a second. After further discussion, 
it was VOTED that Modigliani would make 
an oral report for the Committee on Po- 
litical Discrimination at the annual meet- 
ing, after which the floor would be open 
for discussion of the subject. It was agreed 
that the resolution would also be referred 
to the Committee on Political Discrimina- 
tion. R. A. Gordon resumed the chair. 

Minority Group Economists (Alexis). 
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The Executive Committee voTEp to carry 
forward $10,000 previously appropriated 
for the Committee on the Status of Mi- 
nority Groups in the Economics Profes- 
sion less amounts already spent and to 
appropriate an additional $5,000 with the 
hope and expectation that the funds would 
not be used. It was voTED to pay the 
travel expenses of Alexis to Dallas. 

Women (Reagan). It was voTED to ap- 
propriate $9,700 for the Committee on 
the Status of Women in the Economics 
Profession for 1976. The Committee was 
asked to consider soliciting voluntary con- 
tributions from those associated with its 
activities with a view toward ultimate 
financial independence. 

Secretary-Treasurership (Heller). On 
behalf of the Ad Hoc Committee on the 
Secretary-Treasurership (William H. Ni- 
cholls, George J. Stigler, and Walter W. 
Heller, Chairman), Heller moved that for 
the three-year term beginning January 1, 
1976, C. Elton Hinshaw serve as Secre- 
tary and Rendigs Fels as Treasurer and 
Editor of the Papers and Proceedings (the 
division of duties between them to be as 
specified in the letter of October 10, 1975, 
from Fels to Heller). The motion was 
seconded and PASSED. It was then voTED 
to approve the following resolution: 


First, that on the occasion of Rendigs 
Fels’ decision not to be a candidate for 
reappointment as Secretary of the Associ- 
ation, the Executive Committee on behalf 
of the AEA membership expresses its 
warmest appreciation for the outstanding 
contribution he has made to the Associ- 
ation through his perceptive, judicious, 
and efficient management of the Associ- 
ation’s affairs during an unusually 
demanding and difficult period. 


Second, that we consider ourselves most 
fortunate that Rendigs Fels is willing to 
continue to serve as Treasurer and Editor 
of the Proceedings for the coming three- 
year term. 


Publications. In the absence of the 
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Chairman of the Committee on Publica- 
tions, Modigliani and Machlup reported 
on plans for a questionnaire surveying 
readers’ opinions of the journals. 

International Economic Association 
(Machlup). The question was raised of 
whether the American Economic Associa- 
tion should withdraw from the Interna- 
tional Economic Association (ZEA) in 
view of the latter’s connection with 
UNESCO and UNESCO’s treatment of 
Israel. Machlup expressed the opinion 
that such action would hurt the Israelis, 
who regularly participate in JEA con- 
ferences, pointing out that Arabs seldom 
take part. Although this view did not 
command unanimous support, no action 
was taken. 

Bylaws (Fels). It was voren to submit 
to the members for approval by mail 
ballot the following amendments to the 


bylaws: 
Change Article 1, Section 2, to read: 


2. There shall be six classes of members 
other than honorary: regular members 
with the academic rank of assistant pro- 
fessor or lower or with annual incomes of 
$12,000.00 or less irrespective of rank, 
paying the base fee defined below; regular 
members with the academic rank of asso- 
ciate professor or with annual incomes 
above $12,000.00 but not more than 
$20,000.00 paying one and one-fifth times 
the base fee; regular members with aca- 
demic rank of full professor or with 
annual incomes above $20,000.00 paying 
one and two-fifths times the base fee; 
family members (two or more persons 
living at the same address, second mem- 
bership without subscription to the publi- 
cations of the Association) paying one- 
fifth of the base fee; junior members 
(available to registered students for three 
years only) paying one-half the base fee; 
and life members comprising those who 
qualified for life membership by making 
a single payment of the designated 
amount prior to January 1, 1976, and 
exempt from annual fees. 

Effective January 1, 1976, the base fee 
is $25.00 per year. The Executive Com- 
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mittee may increase the dues schedule, 
including both the base fee and the 
income brackets for regular members, in 
proportion to the increase occurring after 
January 1, 1976 in relevant price and 
wage indexes, provided that the increase 
in any year shall not exceed ten percent. 


Change Article I, Section 3, to read: 


3. Foreign economists of distinction, 
not exceeding twenty-five in number, may 
be elected honorary members of the 
Association. Past presidents of the Asso- 
ciation and members who have been 
awarded the Walker Medal shall be 


Distinguished Fellows. In addition, the. 


Executive Committee may elect additional 
Distinguished Fellows, but not more than 
two in any one calendar year, from 
economists of high distinction in the 
United States and Canada. Candidates 
for Distinguished Fellowships shall be 
nominated by the Nominating Committee 
or the Executive Committee, and they 
shall be elected by the combined vote of 
the two committees. The Nominating 
Committee shall solicit and give due 
consideration to the recommendations of 
the Committee on Honors and Awards. 
The Nominating Committee is free to 
make no nominations ‘in any particular 
year. However, it is not limited as to the 
number of* candidates it may nominate in 
any year. Election to Distinguished Fel- 
lowship does not preclude election to any 
office of the Association. 


Change Article H to read: 


The Board of Trustees shall be com- 
posed of the voting members of the 
Executive Committee. 


Delete Article II, Section 2. 
Renumber Article III, Section 3, and 
change it to read: 


2. The Association shall have the fol- 
lowing officers who shall be appointed by 
ing officers who shall be appointed by 
the Executive Committee: a Secretary, 
a Treasurer, and a Managing Editor of 
the American Economic Review, a Man- 
aging Editor of the Journal of Economic 
Literature, and a Counsel. The terms of 
office of each of these officers shall be 
three calendar years. 
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Renumber Article III, Section 4, to be- 
come Section 3. 


Change Article IV; Section 2, to read: 


2. Before October 1 of each year, the 
President-elect of the Association shall 
appoint a Nominating Committee for the 
following year, this Committee to consist 
of a past officer as Chairman and not less 
than five other members of the Associ- 
ation. In addition to appointees chosen by 
the President-elect, the Committee shall 
include any other member of the Asso- 
ciation nominated by petition including 
signatures and addresses of not less than 
2 percent of the members of the Associ- 
ation, delivered to the Secretary before 
December 1. No member of the Associ- 
ation may validly petition for more than 
one nominee for the Committee. 

The names of the Committee shall be 
announced to the membership immedi- 
ately following its appointment and the 
membership invited to suggest nominees 
for the various offices to the Committee. 
The Nominating Committee for each year 
shall be instructed to present to the 
Executive Committee on or before March 
31 a nominee for the President-elect and 
two or more nominations for each other 
elective office to be filled, except the 
presidency, all these nominees being mem- 
bers of the Association. The members of 
the Nominating and Executive Com- 
mittees shall constitute an Electoral Col- 
lege which shall consider the nominee of 
the Nominating Committee for the Presi- 
dent-elect and select a single candidate 
for that office. In the voting in the Elec- 
toral College, each member shall have 
one vote provided that the number of 
members of the Nominating Committee 
present does not exceed the number of 
members of the Executive Committee 
present; otherwise the members of the 
Nominating Committee present shall have 
fractional votes such that their sum 
equals the number of members of the 
Executive Committee present. 

The Secretary shall inform all members 
of the Association of the actions of the 
Nominating Committee and the Electoral 
College not later than the June issue of 
the American Economic Review. An addi- 
tional nomination for any office may be 
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made by petition, delivered to the Secre- 
tary by August 1, including signatures 
and addresses of not less than 6 percent 
of the membership of the Association for 
the office of President-elect and not less 
than 4 percent for each of the other 
offices. No member of the Association 
may validly petition for more than one 
nominee for the Executive Committee, 
one nominee for Vice-President, and one 
nominee for President-elect. 

The election of officers by the member- 
ship shall take place by a mail ballot 
conducted by the Secretary each year. 
The ballot shall list all nominees alpha- 
betically, with indication “nominated by 
petition” where applicable. Space shall be 
provided on the ballot for the individual 


voter’s alternative choices for all offices. - 


The Secretary shall mail the ballots to all 
members as soon as practicable after 
August 1 and set a deadline for receipt of 
ballots in the Secretary’s office no earlier 
_than October 1 and no later than Novem- 
ber 30. The candidates with the highest 
number of votes for the various offices 
will be elected. The results of the election 
shall be certified and announced by the 
Secretary at the annual business meeting 
or in the American Economic Review. 


Renumber Article IV, Section 3, to be- 
come Section 4, and add as Section 3: 


3. The President-elect shall be respon- 
sible for the program for the annual 
meeting of the year in which he serves. 
He may at his discretion appoint .a Pro- 
gram Committee to assist him, 


Renumber Article IV, Section 4 to be- 
come Section 5. 


Renumber Article IV, Section 5, and 
change to read: 


6. The Executive Committee shall have 
the control and management of the funds 
of the corporation. It may fill vacancies 
in the list of officers, and may adopt any 
rules or regulations for the conduct of its 
business not inconsistent with this con- 
stitution or with rules adopted at the 
annual meetings. It shall act as a com- 
mittee on time and place of meetings and 
perform such other duties as the Asso- 
ciation shall delegate to it. A quorum 
shall consist of five voting members. 
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Renumber Article IV, Section 6, and 
change to read: 


7. The Managing Editors shall, with 
the advice and consent of the Executive 
Committee, appoint members of Editorial 
Boards to assist them. They shall be ex 
officiis members and chairpersons of their 
respective Boards, which shall have 
charge of the publication of the American 
Economic Review and the Journal of 
Economic Literature. 


Renumber Article IV, Section 7, to be- 
come Section 8. 


Change Article V, Section 1, to read: 


1. The annual meeting of this corpora- 
tion shall be held at such time and place 
as may be determined by the Executive 
Committee. Notice of such time and place 
shall be given by publication in the 
American Economic Review, at least three 
months prior to such meeting. 


Change Article V, Section 2, to read: 


2. A resolution adopted at an annual 
meeting in which less than five percent 
of the membership of the Association has 
voted thereon shall be submitted within 
ninety days to a vote by mail ballot if a 
majority of the Executive Committee 
determines that, because of the nature or 
consequences of the resolution; all mem- 
bers should have the opportunity to 
participate in the final decision. Upon 
such a determination by the Executive 
Committee, the resolution shall cease to 
be effective and shall not become effective 
unless and until approved by a majority 
of the mail ballots cast. Mail ballots shall 
be accompanied by (1) a brief statement 
by the sponsor or sponsors in support of 
the resolution, (2) a brief statement of 
the views of the Executive Committee 
and whether the Committee favors, op- 
poses, or takes no position on the 
resolution, and (3) a brief statement by 
a person or persons whom the Committee 
designates to represent opposing views. 


Change Article VI to read: 


Amendments, after having been ap- 
proved by a majority of the Executive 
Committee, may be adopted by a majority 
of votes cast in a mail ballot. 


475 


476 AMERICAN ECONOMIC ASSOCIATION 


Richard D. Irwin, Inc. (Grimes). The 
Vice Chairman of Richard D. Irwin, Inc., 
proposed a settlement of the Association’s 
claim for $34,000 under which the Asso- 
ciation would receive $10,000 and all the 
remaining copies of the books in the 
foreign translation series (about 13,500 
copies in all) to be shipped to any desti- 
nation at.the expense of the Association. 
Grimes was asked to investigate the possi- 
bilities of (1) bulk remaindering of the en- 
tire stock and (2) remaindering of the 
stock by the Association with Richard D. 
Irwin, Inc., holding it and filling orders at 
a cost estimated at 50 cents per copy. It 
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was agreed to take the matter up again 
at the next meeting of the Executive 
Committee. 

Expiration of Terms of the Managing 
Editors. It was voren that the incoming 
President appoint a small committee to 
make a report in March 1976 on reap- 
pointment of the present Managing Edi- 
tors, whose terms expire at the end of 
1977, or appointmént of new ones. 

The continuing members of the Execu- - 
tive’ Committee having expressed thanks 
to the retiring members for their service, 
the meeting was adjourned at 10:10 p.m. 

Renpics FELS, Secretary 


REPORT OF THE SECRETARY 
FOR 1975 


Annual Meetings. In 1976 the annual 
meetings will be held at the Chalfonte- 
Haddon Hall in Atlantic City on Septem- 
ber 16-18, with the employment service 
beginning operations on the 15th. This is 
a departure from the traditional Christmas 
holiday dates. The departure resulted 
from a referendum of the membership in 
1970, which could not be acted on earlier 
because hotel accommodations for large 
meetings need to be reserved five to eight 
years in advance. (In the case of the 1975 
meetings, in Dallas, it had proved possible 
to change the dates from Christmas to 
early October, but the decision to do so 
was reversed by the Executive Meeting 
at its meeting on December 27, 1974.) 

The schedule for meetings after 1976 
is: December 28-30, 1977, in New York 
City with headquarters at the New York 
Hilton Hotel; August 29-31, 1978, in 
Chicago with headquarters at the Conrad 
Hilton Hotel; December 28-30, 1979, in 
Atlanta with headquarters at the Atlanta 
Hilton; September 5—7, 1980, in Denver 
with headquarters at the Denver Hilton 
Hotel; and December 28-30, 1981, in 
Washington, D.C. with headquarters at 
the Washington Hilton Hotel and the 
Sheraton-Park Hotel. No decision has 
been made for 1982. The Executive Com- 
mittee has made a tentative decision to 
meet in San Francisco December 28-30, 
1983. 

Membership. The total number of mem- 
bers and subscribers, shown in Table 1, 
reached an all-time high of 26,787 at the 
end of 1975. The previous peak had been 
at the end of 1970, just before dues and 
subscription rates were doubled. By the 
end of 1972, the number had fallen from 
26,173 to 24,489. Since then the total has 
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TABLE 1—MEMBERS AND SUBSCRIBERS 
(End of year) 























1970 1972 1975 
Class of Membership 
Annual 16,075 | 14,462 | 16,011 
Junior 2,077 | 1,886 | 2,367 
Family 289 262 335 
Complimentary. 160 345 449 
Life 291 315 383 
Honorary 16 72 19 
Total Members...... 18,908 | 17,342 | 19,564 
Subscribers..........0- 7,265 | 7,147 | 7,223 





Total Members and 
Subscribers 


26,173 | 24,489 | 26,787 





been rising. The number of subscribers is 
still slightly below 1970, reflecting the 
greater increase in subscription rates than 
dues in the 1970-75 period. The num- 
ber of regular (annual) members is also 
a little lower, the increase in the total 
having come in the minor categories of 
membership. EST 

Permission to Reprint and Translate. 
Official permissions to quote from, reprint, 
or translate and reprint articles from the 
American Economic Review and the 
Journal of Economic Literature totaled 
204 in 1975 compared to 180 in 1974. In 
addition, permission was granted to re- 
print 263 abstracts from the Journal. 
Upon receipt of a request for: permission 
to reprint an article, the publisher or edi- 
tor making the request is instructed to 
get the author’s permission in writing and 
send a copy to the Secretary as a condi- 
tion for official permission. The Associa- 
tion suggests that authors charge a fee of 
$150, but they may charge some other 
amount, enter into a royalty arrangement, 
waive the fee, or refuse permission 
altogether. 
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Visiting Scholars Program. The Visit- 
ing Economics Scholars Program, modeled 
on the Visiting Scientists Program in Eco- 
nomics formerly supported by the Na- 
tional Science Foundation, was inaugu- 
rated in the academic year 1974-75 and 
has continued under the direction of C. 
Elton Hinshaw. Its purpose is to facili- 
tate visits by leading economists to smaller 
colleges emphasizing teaching. During 
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1974—75 there were eight such visits. 

Committees and Representatives. Listed 
below are those who served the Associa- 
tion during 1975 as members of commit- 
tees or as representatives. Years in paren- 
theses indicate the final year of the term 
to which they most recently have been 
appointed. On behalf of the Association, 
I wish to thank them all for their 
service. 


Standing Committees 


ADVISORY COMMITTEE ON THE HISTORY 
OF THE ASSOCIATION 
George J. Stigler, Chairperson 
Joseph Dorfman 
Harold F. Williamson, Corresponding 
Secretary 


ADVISORY COMMITTEE ON STUDIES OF THE 
LABOR MARKET FOR ECONOMISTS 
F. Ray Marshall, Chairperson 
Barbara Reagan 
T. Aldrich Finegan 
Francis M. Boddy 


Bupcet COMMITTEE 
Irma Adelman, Chairperson (1975) 
Andrew F. Brimmer (1976) 
Burton A. Weisbrod (1977) 
Rendigs Fels, Ex Officio 
R. A. Gordon, Ex Officio (1975) 
Franco Modigliani, Ex Officio (1976) 


Census ADVISORY COMMITTEE 
Richard Ruggles (1978), Chairperson 
(1975) : 
Joseph Burns (1975) 
Anne P. Carter (1978) 
Dean E. McKee (1975) 
J. Ered Weston (1975) 
Gardner Ackley (1976) 


Armen Alchian (1976) 
Andrew F. Brimmer (1976) 
Anthony Downs (1976) 
James R. Nelson (1976) 
Jacob Mincer (1977) 
George L. Perry (1977) 
Lee Preston (1977) 
Phyllis Wallace (1977) 
Dale Jorgenson (1977) 
*Barbara Bergmann (1978) 
*Robert Lanzillotti (1978) - 
*William Niskanen (1978) 


COMMITTEE ON Economic EDUCATION 
G. L. Bach, Chairperson: (1976) 
Elisabeth Allison (1978) 

Kenneth E. Boulding (1975) 
Allen C. Kelley (1975) 
Henry H. Villard (1976) 
Phillip Saunders (1977) 
Rendigs Fels, Ex Oficio 


COMMITTEE ON HONORARY MEMBERS 
Fritz Machlup, Chairperson (1976) 
Lawrence R. Klein (1976) 

Bent Hansen (1978) 

W. Arthur Lewis (1978) 
Leonid Hurwicz (1980) 
Paul A. Samuelson (1980) 


* Newly appointed in 1976 
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CoMMITTEE ON Honors AND AWARDS 
Lloyd G. Reynolds, Chairperson (1976) 
Gary Becker (1976) 

Irma Adelman (1978) 

Marcus Alexis (1978) 

John Chipman (1980) 

James W. McKie (1980) 


COMMITTEE ON THE STATUS OF MINORITY 
GROUPS IN THE ECONOMICS 
PROFESSION 

Marcus Alexis, Chairperson (1977) 
Bernard E. Anderson (1975) 

Karl Gregory (1975) 

Phyllis Wallace (1975) 

George Borts (1976) 

Andrew Brimmer (1976) 

Alice Rivlin (1976) 

James Tobin (1977) 

Charles Z. Wilson (1977) 


COMMITTEE ON POLITICAL 
DISCRIMINATION 


Kenneth J. Arrow, Chairperson 
William J. Baumol 

John G. Gurley 

Anne Krueger 

F. Ray Marshall 

Carl Stevens 

Thomas E. Weisskopf `- 


COMMITTEE ON PUBLICATIONS 
William Brainard (1977), Chairperson 
(1975) - : 
Jobn G. Gurley (1978) 

Robert Heilbroner (1975) 

Peter Diamond (1976) 

Robert Lampman (1976) 
Michael Lovell (1977), 

Chairperson (1976) 

*Robert Ferber (1978) 

*Robert Gallman (1978) 

*C, Elton Hinshaw, Ex Officio 


* Newly appointed in 1975 


REPORT OF THE SECRETARY - 479 


COMMITTEE ON THE STATUS OF WOMEN 


IN THE Economics PROFESSION 
Barbara Reagan, Chairperson (1976) 
Francine Blau (1975) 

Florence Weiss (1975) 

Walter W. Heller (1976) 

Isabelle Sawhill (1977) 

Janice Madden (1977) 

Nancy H. Teeters (1977) 


FINANCE COMMITTEE 


Beryl W. Sprinkel, Chairperson 
C. Wells Farnham 

Rendigs Fels 

Milton Friedman 

Walter W. Heller 


Economics INSTITUTE POLICY AND 


ADVISORY BOARD 
Edwin S. Mills, Chairperson (1978) 
Irma G. Adelman (1975) 


‘ Walter P. Falcon (1976) 


Daniel Schydlowsky (1976) 
Arnold Harberger (1977) 
Richard H. Holton (1977) - - 
Paul G. Clark (1978) 


JOINT COMMITTEE WITH THE ASSOCIATION 


OF AMERICAN Law SCHOOLS 


George J. Stigler, Co-Chairperson 
(1976) 

Gerald M. Meier (1975) 

Peter O. Steiner (1975) 

Alvin Klevorick (1976) 


U.S.-Soviet EXCHANGES 


Fritz Machlup, Chairperson (1974-75) 

Lloyd G. Reynolds, Chairperson 
(1975-76) 

Abram Bergson 

John Meyer 
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Special Committees 


COMMITTEE ON COMPUTERIZATION 
John R. Meyer, Chairperson 


NoMINATING CoMMITTEE (1975) 
Robert Eisner, Chairperson 
Bernard E. Anderson 
Robert E. Gallman 
Richard W. Parks 
Leonard A. Rapping 
Barbara Reagan 
Christopher A. Sims 


NOMINATING COMMITTEE (1976) 
Kenneth Arrow, Chairperson 
William James Adams 
Duran Bell 
Marianne Ferber 
Jack Hirschleifer 
Leonard Rapping 
Vincent Tarascio 


COMMITTEE ON ELECTIONS (1975) 
Shirley K. Newton, Chairperson 
Tom Holbrook . 

- Rendigs Fels, Ex Officio 


DALLAS LOCAL ARRANGEMENTS 
COMMITTEE (1975) 
Ralph T. Green, Chairperson 
Hilary S. Ball 
James A. Byrd 
Douglas Foster 
Josef Hadar 
S. T. Keim, Jr. 
George W. Kelly 


Barbara A. MacPhee 
T. E: McMillan, Jr. 
J. Carter Murphy 
Thomas P. Robertson 
Robert Smith, IIT 
Jack Strickland 

Paul Weathers 
Eugene C. Zorn, Jr. 


ATLANTIC City LOCAL ARRANGEMENTS 


COMMITTEE (1976) 


Edward G. Boehne, Chairperson 
Richard B. Benedict 
Charles Campbell 
John J. Clark 

Roger D. Collons 
Thomas J. Doty 
Marge Epps 

Nancy Foltz > 
Robert C. Forrey 
Vince Franco - 

Alari Gart 

Alan Gersh 

Shirley Goetz 

Ben Han 

A. Gilbert-Heebner 
Kathleen C. Holmes . 
Gerrold T. Jacobs 
Barbara MacPhee 
Fred W..Malkin 
Mary Murray 
Andrew T. Schlenker 
Joe Tumbler 

Henry Watson 
Bertham Zumeta 


Council and Other Representatives 


AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


Stephen Goldfeld (1976) 


AMERICAN ASSOCIATION FOR THE 


ADVANCEMENT .oF SLAVIC STUDIES 
Janet Chapman (1976) 
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AMERICAN COUNCIL OF LEARNED 
SOCIETIES 


William Parker (1978) 


AMERICAN POLITICAL SCIENCE ASSOCIA- 
' TION—JOINT RESEARCH PROJECT ON 
CONFIDENTIALITY OF RESEARCH 
SOURCES , 
Gary Fromm 


FEDERAL Statistics Users’ CONFERENCE 
John W. Kendrick (1977) 


INTERNATIONAL ECONOMIC ASSOCIATION 


Fritz Machlup (1975) 
Abram Bergson (1978) 


INTERSOCIETY COMMITTEE ON 
TRANSPORTATION 


Charles A. Taff 
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JOURNAL OF RESEARCH ON CONSUMER 


BEHAVIOR 
Kelvin J. Lancaster (1978) 


NATIONAL ARCHIVES ADVISORY CoUNCIL 
—GENERAL SERVICES ADMINISTRATION 


Robert Gallman (1978) 


NATIONAL BUREAU OF ECONOMIC 
RESEARCH l 
Willard L. Thorp (1975) 

*Carl F. Christ (1978) 


NATIONAL COUNCIL FOR ACCREDITATION 
oF TEACHER EDUCATION 


Phillip Saunders (1977) 


SOCIAL SCIENCE RESEARCH COUNCIL 
William J. Baumol (1975) 
Lawrence R. Klein (1976) 

Guy Orcutt (1977) 
Robert Eisner (1978) 


* Newly appointed in 1976 


Representatives of the Association 
on Various Occasions—1975 


INAUGURATIONS 
Rev. Charles David Sherrer, Kings. 
College 
T. S. Saini 


Jerald C. Walker, Baker University 
Paul E. Junk 


Samuel Alston Banks, Dickinson College 
Wiliam F. Railing 

William James Byron, University of 
Scranton 


-Robert E. Lucas, Wilmington College 
Joseph T. Chao 


Philip Harding Jordan, Jr., Kenyon 
College 
Herbert S. Parnes 


Manning Mason Pattillo, Jr., 
Oglethorpe University 
Robert C. Vowels 
Robert W. Rabald 


REPORT OF THE TREASURER 
FOR THE YEAR ENDING 
DECEMBER 31, 1975 


Table 1 gives budget data for 1975 and 
1976. The budgets are compared with the 
actual results for 1974 and with the re- 
sults anticipated for 1975 at the time 
(December 27, 1975) that the 1976 
budget was approved by the Executive 
Committee. The actual results for 1975 
are given below in the financial state- 
ments following the Auditors’ Report. 
Since the Treasurer’s Report is sent to the 
printer before the audit takes place, the 
final results cannot be known at the time 
this report is written. Ordinarily actual 
results differ from anticipated by a sig- 
nificant margin. Nevertheless, it is clear 
that a substantial improvement in the 
financial position of the American Eco- 
nomic Association took place in 1975, 
thanks to actions taken by the Executive 
Committee at its meeting in March 1975, 
cost cutting by the managing editors of 
the two principal publications, and the 
rise in the stock market. 

At the end of 1974, the net worth of 
the Association was negative by nearly 
$10,000. In March 1975, just before the 
meeting of the Executive Committee, the 
expected deficit for 1975 on the basis on 
which the Association’s accounts have 
been kept during recent years was 
$155,000. (See Table 1.) Actions taken 
at the March meeting in response to this 
situation and recorded in the Minutes 
printed above, together with underspend- 
ing by the managing editors, sharply re- 
duced the 1975 deficit compared to what 
had been expected and brought the deficit 
expected for 1976 down to a very low 
figure. The deficits for 1975 and 1976 
include provision for a reserve for a fu- 
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ture Directory and part of the real capital 
losses incurred in 1973—74 but not recog- 
nized until 1975 and 1976. Without these 
items, there would be surpluses. 

Table 1 is mainly on an accrual basis. 
Table 2 shows the cash budget for 1976. 
An increase in cash of $83,000 is expected. 
The first line in Table 2 repeats the defi- 
cit shown in Table 1. The next two items 
represent adjustments to eliminate the 
reserve for the Directory and the real 
capital losses which are included in Table 
1 but do not involve a change of cash. 
The fourth item, the manufacturing cost 
of the four volumes of the Index of Eco- 
nomic Articles to be published in 1976, 
will use cash but will be recovered from 
sales in future years. Line 5 shows a sub- 
stantial expected increase in deferred in- 
come associated with the increase in 
dues for high-income members which went 
into effect January 1, 1976. The Associa- 
tion collects dues and subscriptions in ad- 
vance, which are shown on the books as 
deferred income, a liability. Whenever 
there is an increase in dues and subscrip- 
tion rates, the associated increase in de- 
ferred income generates cash. 

The rise in the stock market in 1975 
was faster than the rise in the GNP de- 
flator and therefore generated real capital 
gains. The Association recognizes only 
one-third of the real capital gains or losses 
from equities in the year in which they 
occur, recognizing the other two-thirds in 
the income statements for the two subse- 
quent years. Consequently, Table 1 does 
not fully reflect the gain in the value of 
the Association’s portfolio in 1975 (nor 
do the figures for 1974 fully reflect the 
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TABLE 1—AMERICAN ECONOMIC ASSOCIATION BUDGET, 
ACCRUAL Basis, For 1975 
(Thousands of dollars) 
1975 
1976 | 1974 
Budget | Budget> Expected*} Actual 
REVENUES 
Operating Income 
Dues and subscriptions.............. 662 620 602 569 
Advertising... s.e... Sie ENESE wae ete se 69 61 65 61 
Sales—Miscellaneous......eseeeeeee 20 15 24 22 
Sales—Mailing list... 0.0. ceases 32 24 32 24 
5 Annual meeting. ......ccceeeeeeeces 15 10 15 17 
Job Openings for Economists JOE).... 20 15 16 4 
Other income., sssesssssesesessessee 23 18 17 13 
Subtotalcccsersnsereseeaee eise 841 763 771 711 
Investmeni Income 
Interest and dividends.............. 40 43 31 26 
Real capital gains (losses)........... (60) (99) (86) (82) 
Subtotal serisi tiss tis etas (20) (56) (55) (56) 
TOTAL REVENUE. .......eeeee eee 821 707 716 655 
EXPENSES 
Publications 
American Economic Review. ......... 214 232 193 201 
Journal of Economic Lileratureand Index| 277 274 258 249 
Papers and Proceedings......++ Saige 56 58 51 52 
Directory. .....60- gaetelaes wa sicinia vie 50 50 55 69 
JOE bois eae E AT aces Siesie e's 15 15 13 16 
Subtotal... cc. eecee eee ees ....| 612 629 570 587 
Operating & Admin. ite 
Salaries’, eroinei vee «aes 120 123 112 99 
RONG ices cessi Saie dase be Heavies a ie 8 8 8 8 
Committees... .cscccccseccreeecees 25 25 20 13 
Others sivv svoveresecs'e%s Saisie E E cress 75 77 68 75 
Subtotal. s.s ssseses. ei dtivehees | 228 233 208 196 
TOTAL EXPENSES. sssassesnsoseses 840 862 778 783 
SURPLUS (DEFICIT). .sssesssssosecrere (19) (155) (62) (129) 





a As approved by the Executive Committee, December 27, 1975. Does not include 
minor changes made subsequently in accordance with Executive Committee actions and 
policies. ; 

b The projections of revenues shown in the 1975 budget are as revised in March in the 
light of the actual results for 1974. The estimates of expenditures take account of the 
actions by the Executive Committee at its meeting on December 27, 1974, and by the 
membership at the Annual Meeting of December 29, 1974. Actions taken by the Execu- 
tive Committee at its meeting on March 14, 1975, however, are not included in the esti- 
mates of revenues and expenditures; they account for much of the disparity between the 
budget and the actual results. 

¢ Estimates prepared in November 1975 of revenues and expenses for the entire year. 

4 Includes $50,000 in each of the years 1975 and 1976 set aside as a reserve for a future 
Directory. The $69,000 in 1974 and the other $5,000 in 1975 represent actual expenditures 
for the 1974 Directery in excess of the reserve accumulated previously. 
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TABLE 2—AMERICAN ECONOMIC ASSOCIATION 
CAsH BUDGET FOR 1976 











(Thousands of dollars) 
Sources (Uses) or CASH 
1. Budget surplus (deficit) (19) 
2. Addition to reserve for Directory 50 
3. Real capital losses (gains) 60 
4. (Manufacturing cost of Index of Eco- 
nomic Articles, 4 vols.) (60) 
5. Increase (decrease) in deferred income 39 
6. Decrease (increase) in receivables 2 
7. Increase (decrease) in accounts pay- 
able and accrued liabilities 12 
8. (Furniture and equipment to be pur- 
chased) (1) 
9. Depreciation + 
INCREASE (DECREASE) IN CASH 83 


* Less than 0.5. 


losses). But the balance sheet (printed 
below following the Auditors’ Report) 
shows the current value of the portfolio. 
The negative figure for net worth in the 
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balance sheet at the end of 1974 resulted 
partly from the decline in the stock 
market during that year, and the rise in 
the stock market in 1975 is fully reflected 
in the net worth, which is now signifi- 
cantly positive. But it is low relative to 
annual expenditures and relative to the 
higħest deficit ($242,000 in 1970) ever 
experienced. 

The accumulated deficits for 1969-75 
totaled nearly half a million dollars. With 
the net worth as low as it is, the Associa- 
tion must cease having deficits, and it 
needs to run surpluses for several years 
until the ratio of net worth to annual ex- 
penditures is built up to an adequate level. 
The change in the dues structure, insti- 
tuted at the beginning of 1976 is intended 
to achieve this result. 


ReNDIGS FELS, Treasurer 


REPORT OF THE FINANCE COMMITTEE* 


The accompanying inventory summary 
lists the securities held by the American 
Economic Association as of December 31, 
1975, with costs and market values as of 
that date. The total market value of the 
securities portfolio at year end was 
$490,672. After making adjustments for 
cash additions and withdrawals (includ- 
ing a sizeable withdrawal of $65,000 made 
from the portion of the Fund represented 
by the Ford Foundation grant), we esti- 
mate that the Association’s investment 
portfolio (on a total return basis) in- 


` creased in value by 30.6 percent during 


1975. During the same period, the Stan- 
dard & Poor’s 500 Index provided a total 
return of +37.2 percent. Utilizing a 
longer term pericd of time (from the end 
of 1967 to December 31, 1975), which in- 
cludes both recoveries and recessions and 
rising and falling securities markets, the 


- account’s total return was + 34.2 percent 
while the Standard & Pcor’s 500 Index. 


experienced a total return of +23.4 
percent and an unweighted average 
of all of the stocks on the New York 
Stock Exchange actually declined on 


* The Report of the Finance Committee is informa- 
tional and is not an audited financial statement. 
Consequently, there may be some discrepancies 
between figures in the Report of the Finance Com- 
mittee and the Auditors’ Report which follows. 


a comparable basis during this period 
by 27 percent.** 

It should be remembered that the 
$490,672 figure referred to above in- 
cludes a Special Grant that was made by 
the Ford Foundation in January of 1969 


‘and subsequently commingled with the 


Association’s account. As of December 
31, 1975, the Association’s portion of the 
aggregate account was $390,022, or 79.5 
percent and the Special Grant represented 
the remaining $100,650, or 20.5 percent 
of the total. These calculations are after 
taking the $65,000 withdrawal from the 
Special Grant into consideration. 

During the past twelve months, several 
changes were made in the equity com- 
ponent of the account. The most impor- 


` tant of the changes that were made in- 


volved the sale of 200 Atlantic Richfield, 
2,200 Rank Organisation, 400 ERC, 1,000 
Hoerner Waldorf, 800 Manufacturers 
Hanover, 4,601 Capital Opportunities 
Fund, and 400 Xerox; and new purchases 
of 400 Abbott Labs, 500 Philip Morris, 
and 600 Seven Up. It should be noted that 
a significant proportion of the sales listed 
above were undertaken because of the 


** The unweighted average of all the, common 
stocks on the New York Stock Exchange was adjusted 
to include the yield on the Standard & Poor’s 500 
Index. 


TABLE 1—InvENTORY SUMMARY AS OF DECEMBER 31, 1975 








Medium-Term Securities 


Long-Term Securities and Preferred Stocks 


Converiible Securities 
Equity Securities 





f _ Estimated - 
Value Percent Income 
Cash Equivalents and Short-Term Securities $ 56,941 11.6 $ 3,425 
0 0.0 0 
0 0.0 0 
0 0.0 0 
433,731 88.4 12,845 
0 16,270 


Total 


490,672 100. 
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TABLE 2—INVENTORY AND APPRAISAL AS OF DECEMBER 31, 1975 








Unit Total Est. 
Amount Price Value Cost Cost Income 





CASH EQUIVALENTS AND SHORT-TERM SECURITIES (11.6 percent) 
Cash Equivalents (0-1 Year) (9.5 percent) 


Cash $741 $741 

Ford MTR NTS (5.875 03/04/76) 36,000 100 36,000 100 36,000 2,115 

U.S. Treas Bills (04/08/76) 10,000 100 10,000 98 9,785 510 
46,000 46,000 45,785 2,625 

Subtotal Cash Equivalents 46,741 46,526 2,625 

Other Short-Term Securities (1-5 Years) (2.1 bercent) 

U.S. Treasury (8.00 02/15/77) 10,000 102 10,200 102 10,173* 800 

Subtotal other Short-Term Securities 10,200 10,173 800 

Total Cash and Fixed Income Securities ` 56,941 56,699 3,425 


EQUITY SECURITIES (88.4 PERCENT) 
Utilities (4.0 percent) j 

















Central and Southwest 1,000 17 17,250 8 8,316* 1,160 
Banks (12.1 percent) 
Citicorp 800 30 23,600 29 23 ,440* 704 
First Bank System j 700 41 28,700 20 13,831* 1,064 
52,300 37,271 1,768 
Other Financial (4.3 percent) 
Alexander and Alexander 600 31 18,600 19 11,175* 540 
Foods and Containers (10.6 percent) ` 
Philip Morris ; 500 53 26,500 46 22,857* 500 
Seven Up 600 33 19,500 29 17,300* 504 
: 46,000 40,157 1,004 
Mining and Metals (11.3 percent) 
MAPCO . 700 37 25,550 18 12,397 490 
Utah International Inc. 500 47 23,500 30 14,750* | 525 
as 49,050 27,147 1,015 
Oil and Gas (10.3 percent) 
Continental Oil 400 61 24,350 33 13,158 800 
Gulf Oil 1,000 21 - 20,500 17 16,651 1,700 
44,850 29,809 2,500 
Drugs and Medical (10.5 percent) 
Abbot Lab. . 600 41 24,750 37 22,253* 480 
Merck ; 300 69 20,775 52 15,631* 420 
45,525 37,884 900 
Computers (9.7 percent) , 
International Business Machines 188 224 42,159 112 20,995* 1,316 
Other Office Equipment (4.3 percent) 
Moore Corp. 400 47 18,700 39 15,500* 480 
Miscellaneous (22.9 percent) 
CBS 500 47 . 23,500 30  14,772* 830 
Disney 325 50 16,209 3 819 39 
Eastman Kodak : 300 106 31,838 lil 33, 275* 618 
Minnesota Mining and Mfg. 500 56 27,750 70 34, 880* 675 
99,297 83,746 2,162 
TOTAL Equity SECURITIES 433,731 312,000 12,845 
TOTAL SECURITIES AND CASH 490,672 368,699 16,270 





* More than one cost basis. 
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large withdrawal made from the Special 
Grant category. 

In terms of the outlook for 1976, the 
Finance Committee is looking forward to 


a good year. It is our view that during the | 


next twelve months the economy should 
continue to recover, the level and quality 
of profits should continue to improve, the 


pace of inflation should continue to mod- 


erate, and interest rates should continue 
to stabilize around the lower levels estab- 
lished during the last quarter of 1975. 
These positive expectations have led the 
Committee to the judgment that, while 
equities are clearly not as deeply under- 
valued as was the case a year ago, the 
environment for common stock invest- 
ment nevertheless appears, on balance, 
quite favorable. 

However, it is also the judgment of the 
Committee, reached only after careful 
consideration, that an investment pro- 
gram of rolling over high-grade six month 
commercial paper is, over time, a satis- 
factory way to protect investable funds 
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from erosion by inflation and that our 
previous policy of investing only in equi- 
ties should be replaced: by a new policy 
designed to include a combination of both 
common stocks and commercial paper. 

On the basis of this judgment, the Com- 
mittee is planning to take advantage of 
the anticipated strength in the stock mar- 
ket during 1976 to shift one-third of the 
long term investment account from equi-- 
ties to high-grade commercial paper. Ul- . 
timately the Committee intends to have’ 
one-half of the portfolio invested in com- 
mercial paper, but in view of the likeli- 
hood of an up-market trend for common 
stocks during 1976, the Committee has 
decided to move only two-thirds of the 
way toward the target during the next 
year. In the context of this policy, the 


_ Association’s investment portfolio will be 


continuously monitored; and, should 
events proceed in a way which would 
justify a shift in emphasis, adjustments 
will be made in our investment position. 
BERYL W. SPRINKEL, Chairperson 


AUDITORS REPORT 


To the Executive Committee of 
The American Economic Association: 


We have examined the statements of 
assets and liabilities of THE AMERICAN 
Economic AssociaTION (a District of 
Columbia corporation, not for profit) as 
-of December 31, 1975 and 1974, and the 
related statements of revenues and ex- 
penses, changes in general and restricted 
fund balances and changes in assets and 
liabilities for the years then ended. Our 
examination was made in accordance 
with generally accepted auditing stan- 
dards, and accordingly included such tests 
of the accounting records and such other 
auditing procedures as we considered 
. necessary in the circumstances. 
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In our opinion, the accompanying state- . 
ments present fairly the assets and lia- 
bilities of The American Economic Asso- 
ciation as of December 31, 1975 and 1974, 
and its revenues and expenses, changes 
in fund balances and the changes in 
its assets and liabilities for the years 
then ended, in conformity with generally 
accepted accounting principles consis- 
tently applied during the periods. 


ARTHUR ANDERSEN & Co. 


Memphis, Tennessee 
February 26, 1976. 
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Tue American Economic ASSOCIATION 
STATEMENTS OF REVENUES AND EXPENSES 
FOR THE YEARS ENDED DECEMBER 31, 1975 AND 1974 




















1975 1974 
REVENUES FROM DUES AND ACTIVITIES: 
Membership dues and subscriptions........ EE ET ....| $380,471 $350,064 
Nonmember subscriptions.............+. naoinear oi ERA aSr 237,191 219,299 
Job Openings for Economists subscriptions...........+. seess be see EERE 16,852 4,487 
Advertising. . coats sie aS EA a O a aisles ea r viele ea Sle stots esessesese aleve 63,786 | ` 61,131 
Sale of copies, * republications and hhandbooks.........secesesssveeees EEE E 25,964 21,727 
Sale of mailing list.......... E TE T A EEEa soria 33,397 23,540 
Annual meeting. ....cseececsesccecvcoees Sten eee saaan eae ‘Neat sisi eee gia 6,906 17,427 
Sundry.seseses eee ne has iis sales ewes oe as E T veseace anes ve 22,709 13,022 


787,276 710,697 





INVESTMENT Losses (Note 2)....csceesecees peewee erie Gee 0189 Deities OE ‘cares (48,125) ` (56,059) 
Net revenues........ EEEE RE EEE LENEE E RARER eœ] 739,151 654,638 


PUBLICATION EXPENSES: 


American Economic Review. .s.s..n.. ETIT EEO A E T 195,627 201,082 
Journal of Economic Literature. ....sssssesersssereseo PEE, PAAA 253,407 249,359 
Papers and Proceedings... .ccccccavees E E Seite s aieie:d-o E ET 50,989 51,625 
Directory (Note 1)...... Sie Sesi4 asa ecazeleinselesa eierbiasdia bie \s,a N 6.000rae SE A 60,903 68,780 
Job Openings for Economists. ..ssccsccecescces Bia guaatabe EEEREN TES 21,788 16,472 


582,714 | 587,318 


OPERATING AND ADMINISTRATIVE EXPENSES: 
General and administrative: 





ArT e PPE E 05s ba 10s 80 'sid 05.045 Win E SSeS eee Sede ..| 103,996 99,401 
Rent..,..,.. Su a Siaiere bee E sind E E notes binevers’s ceneate 7 7,854 7,962 
Other (Exhibit I).........0eeee dived nae ecee Seear EPEA aia 72,873 60,450 
Committee. ..sessssssssesseserssoesee SS aie'niee nts ties vlalae oinei aiuto A aan 22,618 13,220 
Annual meeting. .. Ade tetieheecsedeneeace aiai iR EEEE A we 2,997 | = 13,253 
Interest and miscellaneous........2-.00+ cesercecccs oe eceteacencccccscccsees . 1,770 1,827 
212,108 196,113 

Total expenses ssec edek aaa ae i eeni PEET 794,822 783,431 
REVENUES LESS THAN EXPENSES........- bce s'ee'eie ere EEEE T hadiga sese] $55,671) | $(128, 793) 





The accompanying notes to financial statements and Exhibit I are an integral part of these statements. 
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THE AMERICAN ECONOMIC ASSOCIATION 
STATEMENT OF CHANGES IN GENERAL FUND BALANCE 
FOR THE YEARS ENDED DECEMBER 31, 1975 AnD 1974 























Market 
Value 
Total Operations | Adjustments 
Balance at January 1,1974...... ccc cece cece cece etre ren eteneenees $226,610 $ 62,184 $164,426 
aAdd—market value increase resulting from inflation (Note 1)........ 50,564 — 50,564 
Deduct—revenues less than expenseS..........00 a ala ie iets ee eine eee ee ..| (128,793) (128,793) mn 
Balance at December 31, 1974... osusssosesosressoesseserssesssores 148,381 (66,609) 214,990 
Add—market value increase resulting from inflation (Note 1)......... 17,825 — 17,825 
Deduct—revenues less than expenses. ..s...s.ssenerrercaes PEARS (55,671) (55,671) — 





Balance at December 31, 1975 $110,535 | $(122,280) | $232,815 





The accompanying notes to financial statements are an integral part of this statement. 


THE AMERICAN ECONOMIC ASSOCIATION 
STATEMENT OF CHANGES IN RESTRICTED FUND BALANCES 
FOR THE YEAR ENDED DECEMBER 31, 1974 














Allocation of 


Balance Investment| Balance 
at Disburse- Losses at 
January 1 Receipts ments (Note 4) | December 31 


The Ford Foundation grants for— 
Economics Institute’s orientation program 
for foreign graduate students of economics | $280,501 
Committee on the status of women in the 


$ 28,710 | $(42,086): | $(11,026) | $256,099 














economics profession.......sseseseeees 1,020 15,000 | (16,020); — — 

The Alfred P. Sloan Foundation, Chase Man- "Ye 

hattan Bank and Ford Foundation grants |. 

for increase of educational opportunities for 

minority students in economics.. e.s. esse. 23,903 57,507 (58,648) = 22,762 
Funds reserved by the Association for pub- 

lication of revised editions of Graduate Study 

in Economics, a guide originally published 

with funds from a Ford Foundaiion grant.. 6,032 62 - — — 6,094 
The Asia Foundation grant for Asian econo- 

mists’ membership in The American Eco- 

nomic Association and related travel ex- 

penses: oreecora tesien a aoo ied 6 Vs a \o.0la: 1,635 2,521 (3,741) _ 415 
The Carnegie Foundation grant for the com- l 

mittee on the status of women in the eco- 

nomics profession. ..sssresesesesresreees = 21,610 (689) SA 20,921 
The Kazanjian Founcation grant for the com- 

mittee on economic education.. .......... — 750 E — 750 
Sundry serer eienen aein aioe Oats Ail 100 — — Sil 

$313,502 $126,260 |$(121,184) | $(11,026) | $307,552 





The accompanying notes to financial statements are an integral part of this statement. 
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THE AMERICAN Economic ÅSSOCIATION 
STATEMENT OF CHANGES IN RESTRICTED FUND BALANCES 
FOR THE YEAR ENDED DECEMBER 31, 1975 











Allocation of 
Balance Investment Balance 
at Losses at 
January 1 | Receipts | Disbursements} (Note 4) | December 31 











The Ford Foundation grant for Economics 
Institute’s orientation program for for- 
eign graduate students of economics...} $256,099 $ 2,074 | $(135,661) $(20, 508) $102,004 


The Alfred P. Sloan Foundation, Chase 
Manhattan Bank and Ford Founda- 
tion grants for increase of educational 


opportunities for minority students in 
ECONOMICS. ses eereeecceceeeceecees 22,762 40,551 (32, 560) — 30,753 





Funds reserved by the Association for 
publication of revised editions of Grad- 
uale Siudy in Economics, a guide origi- 
nally published with funds from a Ford 
Foundation grant.......ceseeeseeee : 6,094 — (6,094) — — 


The Asia Foundation grant for Asian 
economists’ membership in The Amer- 


' ican Economic Association and related a 
travel expenses.......... PEIEE . 415 2,871 (1,844) — ' 1,442 


The Carnegie Foundation grant for the ; 
committee on the.status of women in 
the economics profession...... RRA 20,921 — (16,055) — 4,866 





The Kazanjian Foundation grant for the 
committee on economic education.... 750 — (750) — — 
The German Marshall Fund grant for the f 
annual meeting guest speaker........ — 1,500 (1,500) 





Sundry......cccseveccceeescecaveeees 511 100 — = 611 











$307,552 | $47,096 | $(194,464) | $(20,508) | $139,676 


The accompanying notes to financial statements are an integral part of this statement. 
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Tue AMERICAN Economic ASSOCIATION 
STATEMENTS OF CHANGES IN ASSETS AND LIABILITIES 
FOR THE YEARS ENDED DECEMBER 31, 1975 anv 1974 








1975 1974 
Source (USE) OF Fonps: 

Revenues less than expenseS.......0.+00- reese] $ (55,671) $(128 , 793) 
Add noncash charges— 

Depreciation...... P E A b's 983 737 

Directory publication (Note 1). SEEEN 50,000 — 

Market value adjustments (Note 1)........ 80,678 90,055 
Funds provided (used) by operations......... 75,990 (38,001) 
(Increase) decrease in— 

Receivables and prepaid expenses........-. (29, 563) (461) 

Investments...... eis ae v\n bin 9 00 were swcete@ eae 97,443. (53,151) 

Office furniture and equipment............. (303) (1,924) 
Increase (decrease) in-— 

Accounts payable and accrued liabilities..... (100,574). 151,265 

Deferred income.....ceessscccecccscecere 72,165 30,228 

Accrual for Directory (Note L)scsevccaveces — (80,000) 

Restricted funds........ a cite daw eeu A (167 ,876) (5,950) 

General fund, market value adjustment. bees 17,825 50, 564 

Unrecognized change in market value of in- 

vestMentS....seeeeeeee Sodio Salsas sats 119,372 (224,044) 

Increase (decrease) in cash.......2+ese+eeee- -| $ 84,479 $(171,474) 


The accompanying notes to financial statements are an integral part of these statements. 


“Tur AMERICAN ECONOMIC ASSOCIATION 
Notes TO FINANCIAL STATEMENTS 
FOR THE YEARS ENDED DECEMBER 31, 1975 AND 1974 


(1) Significant Accounting Policies: 


Investmenis— 


The Association accounts for its investments on a market value basis. Under the method used by the Association 
to value investments, the change in market value of corporate stocks during the year, after adjusting for an in- 
flation factor (6.4 percent in 1975 and 11.8 percent in 1974), is recognized in income over a three-year period. 
The changes in market value of investments are allocated to the general and restricted fund balances as described 
in Notes 3 and 4. 


Accrual for Directory— 


Approximately every three to five years, the Association publishes a directory which lists, among other things, the _ 
names and addresses of its membership. This directory was published in 1974 and distributed at no cost to the 
membership. In order to match more properly the publishing cost of the directory with revenue from membership 
dues, the Association provides, annually, amounts which in the aggregate will approximate the actual directory 
expense in the year of publication. 


Deferred Income— 


Payments for membership dues and subscriptions to the various periodicals of the Association are deferred when 
received; these amounts are then recognized as income as publications are mailed to the members and subscribers. 


Life membership dues are also deferred when received; income is recognized over the estimated average life of these 
members. 
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(2) Investments and Investment Income (Losses) : 
Investment losses recognized in revenues and expenses for the years ended December 31, were as follows: 











1975 1974 
Treasury bills and commercial paper— 
THEOL ESE a5 ok F oie e dens & ib'e sg aie Sie ake a OO badge ase tice lele dS henees daeeliccecaes $ 22,449 $ 23,720 
Decline in market valuie.....ccccccsscasesscesscccscsccncsccccsusszecs ed — (11,680) 
22,449 12,040 
Corporate stocks—- 
Cash dividends..........+00+ E E A T ET Swick 15,019 16,256 
Decline in market value recognized (Note 3)........cececeeeeceeseeeeeues oe (113,311) (117,154) 


(98,292) (100,898) 


Investment losses allocated to a restricted fund (Note 4). ..esssssssesssessssas 27,718 32,799 
Investment losses included in revenues and expenses. ........sssessesssosereses $ (48,125) $ (56,059) 


(3) Unrecognized Change in Market Value of Investments: 


As described more fully in Note 1, the Association recognizes in income over a three-year period changes in the 
market value of its corporate stocks. The following summarizes the years in which market value changes in stocks 
occurred that affect 1974 and 1975 revenues and the amount of these market value increases (declines) that will 
be recognized in income in future periods. 











Year of Recognized In Unrecognized Change 
Market Income In To Be Recognized In December 31 
Value |-—-——_________—_- 

Change | 1974 1975 1975 1974 
1972 $ 25,069 $ — $ — $ — 
1973 (58,509) (58,509) — — — (58,509) 
1974 (83,714) (83,714) (83,715) = (83,715) (167 ,429) 
1975 _ 28,912 28,913 28,914 57,827 ea 

$(117,154) $(113,311) $(54,802) $28,914 $(25,888) `| $(225,938) 


Included in the above unrecognized changes as of December 31 are declines of $7,456 and $68,007 in 1975 and 1974, 
respectively, which have been allocated to a restricted fund. The amounts allocated are based on the percentage 
of the Association’s total stock portfolio owned by this restricted fund. 


(4) Restricted Fund: 


In 1968, the Association entered into an agreement with the University of Colorado relating to the Ford Founda- 
tion grant for the Economics Institute which provides, among other things, that the Association invest a portion 
of the funds received and allocate any income and market value adjustments therefrom to the restricted fund. 
In accordance with this agreement, the following adjustments were allocated to the restricted fund: 

















1975 1974 
Net investment losses (Note 2).......ccccc eee eee cece eee ceeeeeeeeeeeeceseoees $(27 ,718) $2,799) 
Market value adjustments arising from inflation........-.200ssccseeseccerseeee 7,210 21,773 


$(20, 508) $(11,026) 





j 
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(5) Retirement Annuity Plan: 


Employees of the Association are eligible for participation in a contributory retirement annuity plan. Payments by 
the Association and participating employees are based on the employee’s compensation. Benefit payments are 
based on the amounts accumulated from such contributions. The total pension expense was $11,910 and $6,798 


for 1975 and 1974, respectively. 


(6) The Association: 


The American Economic Association files its Federal income tax return as an educational organization, substan- 
tially exempt from income tax under section 501 (c) (3) of the U.S. Internal Revenue Code. As required by Section 
511(a) of this Code, the Association provides for Federal income taxes on certain revenues which are not sub- 
stantially related to its tax exempt purpose. This “unrelated business income” includes income from advertising 


and the sale of mailing lists. 


The Association has been determined to be an organization which is not a private foundation. 


ExHIBIT I 


Tur American Economic ASSOCIATION 
STATEMENTS OF OTHER GENERAL AND 
ADMINISTRATIVE EXPENSES 


f FOR THE YEARS ENDED DECEMBER 31, 1975 ann 1974 








1975 
Mailing lis: file maintenance and periodic mailing expenses. .| $14,658 
Accounting and legal....... Sidip. wie bible ae oF owls Werte vies eee ee : 7,600 
Office supplies... cece cece ccs ceceeeeeneceececes e.s...) 10,942 
Postales sne 015-0 bis, bsdisierarsie ronke n a a RE 11,863 
r Dues and subscriptions. ...ssssssosscsoreorsosesesrsessse 2,819 
i Telephones. ssar ois,c.s csse'senle eee Eienenn sannara AE g 2,802 
Provision for Federal income taxes (Note 6). ...s.ssssses..] 12,200 
Investment counsel and custodian fees..........seseeeneee 2,780 
President and president-elect expenseS.........+06 secceeee| | 3,000 
Travel and entertainment....scessesecccecccecevacs ate 1,732 
Depreciation (straight-line method)........+...s006 Anaa 983 
Uncollectible receivables. .....nosssssssescsrssossresesns 51 
Currency exchange charges (credits)......scccsceeeecoes si 1,443 
$72,873 





1974 


$13,598 
7,500 
8,998 


11,475 
2,800 
3,130 


3,371 
2,783 
4,200 


1,327 
737 
586 


(55) 





. $60,450 


REPORT OF THE MANAGING EDITOR 
AMERICAN ECONOMIC REVIEW 


The number of manuscripts submitted 
in 1975 was 742, slightly more than last 
year, and it corresponds to the average 
rate of the last three years. We printed 
112 papers in all, 13 less than last year. 
The comparative statistics for the last 
twenty years are shown in Table 1. 


TABLE i—Manuscrirts SUBMITTED 
`- AND PuBLISHED, 1955-75 





Ratio of Published 
Year Submitted | Published | to Submitted 
1955 245 41 17 
1956 242 48 20 
1957 215 40 .19 
1958 242 46 -19 
1959 279 48 -17 
1960 276 46 .17 
1961 305 47 : 15 
1962 273 46 17 
1963 329 46 14 
1964 431 67 .16 
1965 420 59 14 
1966 451 62 14 
1967 - °534 94 18 
1968 637 93 15 
1969- 758 121 16 
1970 879 120 14 
1971 813 115 14 
1972 714 143 .20 
1973 758 111 .15 
1974 723 125 .17 
1975 742 112 .15 








The backlog of accepted papers is 
slightly smaller than last year. As of No- 
vember 15, there are 63 accepted papers 
which have not yet been published. 
Twenty-five will -appear in the March 
issue, and the remainder in June and 
September 1976. 

As Table 2 indicates we printed 112 
papers this year, 53 main articles and 59 
shorter papers. The latter include short 
articles, notes, comments, and replies. The 
size of the Review was reduced to 1068 
pages this year from 1146 pages last year. 
The purpose of the reduction is to control 
and cut printing costs. This accounts for 
the smaller number of papers printed, 
particularly shorter papers. 


Subject Matter of Submitted 
and Printed Manuscripts 


Table 3 presents a- distribution of 
manuscripts classified by subject matter. 
The most popular fields are microeco- 
nomics, labor, welfare theory, macroeco- 
nomics, ‘international economics, and 
monetary theory. These six fields have 
dominated the distribution for some time. 

In addition to submitted papers, the 
Review publishes papers which are com- 


TABLE 2—Summary oF CONTENTS, 1974 AnD 1975 





















1974 1975 
Number Pages Number Pages 

Articles... .ccccescuccccscccsenens 53 730 
Shorter papers, including notes, com- 

ments, and replies.......eseeeees 59 279 

Special articles.....cccsescceccuece 1 2 

Dissertations.........eeceeeeeeeue 22 

Announcements and notes......0.05 35 

Totales rea aa 1,146 143 | 1,068 








ta 
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TABLE 3—SUBJECT MATTER DISTRIBUTION OF SUBMITTED 
AND PUBLISHED MANUSCRIPTS IN 1975 
Submitted | Published 
EE i 

General economics and general equilibrium theory........ 12 1 
Microeconomic theory. .....essreecesesssevrsresseseee 87 18 
Macroeconomic theory.. ssssseseee. AA eaa sid sane 75 9 
Welfare theory....... L Sv oe Meee ee waree Ue swe wee eine 81 17 
Economic history, history of thought, ‘methodology ERA 6 ai 
Economic systems...... Sis ninisia'wisieieie’s Rib ele iaiswsreleasieset nie 30 3 
Economic growth, development, planning, fluctuations... 30 3 
Economic statistics... ....ssseseesasoasssseceosacoesoss 24 6 
Monetary and financial theory and institutions........... 69 8 
Fiscal policy and public finance... ......eeeeeseceeneoes 29 6 
International economics........scsceseeevececsccecsecn 72 it 
Administration, business finance..... Salar slgiers PESES 16 4 
Industrial organization.........cccesesecesecceues aba ie 31 4 
Agriculture, natural resources.. ....ssesescereseceseses 11 2 
Manpower, labor, population. .....esssssssesesesseseso 112 18 

Welfare programs, consumer economics, urban and régional 
CCONOMICS. 6. eee EEE T E 57 2 
Totals eras n E EDRN E a ace ate 742 112 





missioned by the editor, or specially 
chosen for pedagogical purposes. 

Under the first heading are commis- 
sioned reviews of the annual report of the 
Council of Economic Advisers. This year 
there were three reviews: by Harold Car- 
ter on the food and agriculture section 
of the report; by William Poole on the 
report’s analytic content; and a radical 
critique of the report by Leonard Rap- 
ping and James Crotty. It will be recalled 
that the purpose of commissioned reviews 
is to stimulate discussion of long-run 
policy issues, and to satisfy an expressed 
need for such material by readers who 
want more policy in their diet. There is 
no commitment, however, to a permanent 
annual review of the Council report. 
Rather than freeze the mold I have de- 
cided to experiment with other types of 
policy discussion. For example, I have 
commissioned papers on British inflation, 
to appear later in 1976. 

Papers chosen for pedagogical purposes 
include the Nobel Award addresses de- 
livered by American recipients of this 
prize. 


Administrative Changes 


The financial deficits of the Associa- 
tion in 1974 and 1975 made it necessary 
to reduce printing and mailing expenses 
and to increase the Association’s revenues. 
The Review was a vehicle for many of 
these changes. While they will also be 
discussed in the Treasurer’s Report, my 
report will deal with those which speci- 
fically affect the operation of the Review. 


(a) As indicated earlier, the size of the 
Review has been reduced from 1146 to 
1068 net pages. While this required a re- 
duction in the number of papers printed, 
in the long run control of the length of 
accepted papers should cut their size and 
permit a larger number of papers to be 
printed. 


(b) The submission fee for articles and 
manuscripts is $15 for members and $30 
for nonmembers, with the extra fee ap- 
plicable to membership dues, should the 
author wish to join. The purpose of this 
charge is to encourage membership in 
the Association. A tabulation for the per- 
iod July 1-October 31, 1975 indicates 
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TABLE 4—Copirs PRINTED, SIZE, AND COST OF PRINTING AND MAILING 1N 1975 






Pages 
Copies 


27,500 | 258 304 













Printed Net Gross 


Cost 


Tssue> Reprints* Total 





$ 31,350.37 $ 425.80 $ 31,776.17 








ereu Ge 27,500 274 296 30,072.44 571.52 30,643.96 
September....| 273500 258 288 31,305.89 750.00° 32,055.89 
December....| 27,500 278 320 34, 800.008 200.00 35,000.00% 

Total....) 110,000 {1,068 1,208 | $127,528.70 $1,947.32 $129,476.02 

a Estimate. 


b Includes allocated cost of preparing mailing list. 
© Costs are reduced by a credit resulting from charges to authors for additional reprints. 


that the policy does work. Of 277 papers 
submitted in that period, 9 authors paid 
the $30 nonmember fee. It is more signifi- 
cant that 31 authors became new mem- 
bers, or renewed their membership. 

The practice of using the submission 
fee to encourage membership is not a 
monopoly of our Association. It is also 
employed by the Royal Economic Society 
and the Canadian Economics Association. 

(c) We have discontinued the distribu- 
tion of, 100 free reprints/offprints to 
authors. They will be sold to authors if 
desired. ` ` 

(d) We have introduced a page charge 
for articles, shorter papers, notes, com- 
ments and replies. This charge of $25 per 


page is payable by the institution or 
granting agency supporting the research. 
Payment of the charge is not a prerequi- 
-site for publication, nor are authors ex- 
pected to pay the charges themselves. 

Moreover, articles are accepted without 
prior knowledge of financial support 
which the author may have. If the author 
or his institution cannot pay the charge, 
it is no obstacle to publication. 

. The purpose of the page charge is to. 
take advantage of the willingness of gov- 
ernment sponsoring agencies and founda- 
tions to defray the expenses of publishing 
research in scholarly journals. Page 
charges are regarded as a legitimate item 
in the budgets of research grants, and 


TABLE 5—ACTUAL AND BUDGETED EXPENDITURES, 1968-76 














Printing and Payments to Office : 
Mailing Contributors Expenses Total 
1968 $ 92,948 $2,140 $29,155 $124, 243 
1969 97,183 600 26,765 124,548 
1970 111,227 ` 36,336 147,564 
1971 120,120 43,524 163,644 
1972 107,196 44,473. 151,669 
1973 117,873 49,121 166,994 
1974 137,653 58,386 196,039 
19758 165,742 65,911 231,653 
1975» 129,476 63,371 192,847 
1976° 145,000 69,216 214,216 
a Budget. 


b Actual (estimated). 


R) 
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journals in other disciplines have taken 
advantage of this source of revenue for 
some time. 


Expenses—Printing and Mailing 


The 1975 costs of printing and mailing 
the Review are shown in Table 4 and for 
other years in Table 5. The net pages 
shown include only pages listed in our 
table of contents. Advertising and index 
pages then make up the difference be- 
tween gross and net. The 1975 printing 
and mailing expenses fell $35,000 short of 
the budget approved last December. 
There were a number of reasons: The 
reduction in net pages (78); the elimina- 
tion of employment service pages (44); 
and the failure of a possible increase in 
printing charges to materialize. The pro- 
posed printing and mailing budget will be 
higher next year, because I expect an in- 
crease in mailing charges and in printing 
costs. 


Office Expenses 


Office expenses rose in 1975, because of 
higher salaries, fringe benefits, and supply 
costs. I expect a further increase in 1976. 


Board of Editors 


Six members of the Board of Editors 
complete their terms at this time: Bela 
Balassa, Ann Friedlaender, Stephen Gold- 
feld, Robert Hall, Leonard Rapping, and 
Joseph Stiglitz. I wish to thank them for 
their high standards, hard work, and 
cooperation. 

I should like to express my thanks to 
the continuing members of the Board of 
Editors: Eugene Fama, Martin Feldstein, 
Robert J. Gordon, Bent Hansen, James 
Melvin, William Nordhaus, Stephen Res- 
nick, Anna Schwartz, Jerome Stein, S. 
C. Tsiang, Finis Welch, and Marina 
Whitman. 

I am submitting to the Executive Com- 
mittee the names of six nominees to serve 


REPORT OF THE EDITOR, AER 499 


three-year terms until December 31, 1978. 
They are: Irma Adelman, David Baron, 
Robert Barro, Laurits Christensen, David 
Laidler, and Frank Stafford. 

The following assisted me this year as 
editorial consultants: Ernst Berndt, 
Roger Betancourt, Alan Blinder, Byron 
Brown; Dennis Epple, Allan Feldman, 
Donald Frey, William Haley, James Han- 
son, John Kennan, Edward Lazear, Da- 
vid McNicol, J. David Richardson, 
Robert Rohr, José Alexandre Scheink- 
man, Robert S. Smith, John Taylor, Hal 
Varian, Warren Weher, and Charles 
Wilson. 

I have received valuable proofreading 
and mathematical assistance from: 
Clemens F. J. Boonekamp, Marvin Good- 
friend, Robert King, Chon Pyo Lee, and 
Hiroshi Ono. I am grateful to Wilma St. 
John for her fine work as Assistant 
Editor, and to Carol Chapin, Editorial 
Assistant. 

In addition to the members of the Board 
and the editorial consultants, I have 
sought and received the assistance of a 
large number of economists during the 
course of the year. I wish to thank them 
for their cooperation and high standards 
in reading and evaluating manuscripts. 
They have eased the work load that 
would otherwise fall on the Board of 
Editors. The following have assisted as 
referees: 


I. Adelman D. P. Baron 
B. Aghevli N. S. Barrett 
N. Aitken R. J. Barro 
P. Allen J. Barron 

E. Ames Y. Barzel 

J. Anderson R. N. Batra 
K. J. Arrow W. J. Baumol 
O. Ashenfelter J. R. Behrman 
C. Azariadis L. Benham 
M. Bailey Y. Ben-Porath 
R. E. Baldwin G. Benston 

E. Baltensperger U. Ben-Zion 
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B. Bergmann 
A. Bergson 

T. Bergstrom 
T. J. Bertrand 
S. M. Besen 
G. O. Bierwag 
A. Blinder 
M. K. Block 
M. Blume 

D. R. Bohi 

W. Bomberger 
V. Bonomo 

K. Borch 

M. Boskin 

R. Bower 

R. Boyer 

D. Bradford 
G. Brandow 
W. H. Branson 
R. A. Brecher 


F. P. R. Brechling 


M. Brennan 

R. Britto 

W. Brock 

C. Brown 

J. Brown 

G. Brown, Jr. 
E. K. Browning 
J. M. Buchanan 
M. E. Burns 

P. Cagan 

C. D. Campbell 
M. Canes 

T. F. Cargill 
W. Carleton 

J. A. Carlson 

F. Casas 

M. Chacholiades 
P. L. Cheng 

B. R. Chiswick 
G. C. Chow 

L. Christensen 
C. Cicchetti 

J. Conlisk 

J. P. Cooper 

J. C. Cox 

J. C. Cragg 
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G. Daly 

M. R. Darby 
R. d’Arge 

E. Davis 

K. Davis 

R. H. Day 
P. Desai 

J. DeSalvo 
W. E. Diewert 
R. K. Diwan 
A. K. Dixit 
P. Doeringer 


F. T. Dolbear, Jr. 


G. Douglas 
R. Dusansky 
G. Eads 

N. Edelson 
R. Ehrenberg 
I. Ehrlich 

R. Eisner 

B. Ellickson 
J. W. Elliott 
K. Elzinga 

S. Engerman 
T. W. Epps 
E. W. Erickson 
W. Ethier 

R. Evenson 
L.-S, Fan 

A. Feldman 
P. J. Feldstein 
S. Fischer 

A. Fisher 

R. Flanagan 
F. Flatters 
D. Foley 

R. Freeman 
J. Friedman 
I. Friend 

V. Fuchs 

E. Furubotn 
M. Galatin 

I. Garfinkel 
J. E. Gaummitz 
F. Gehrels 
H. Genberg 
W. E. Gibson 


L. Girton 

R. Goldfarb 
F. L. Golladay 
J. P. Gould 

E. Gramlich 
W. L. Gramm 
H. A, J. Green 
R. Grieson 

J. Griffin 

H. Grossman 
M. Grossman 
M. A. Grove 
H. Grubel 

J. Hadar 


M. Hadjimichalakis 


W. J. Haley 
R. Hamada 
M. Hamburger 
D. Hamermesh 
O. Hart 

W. R. Hart 

J. M. Hartwick 
J. C. Hause 

R. Haveman 
J. Heckman 

J. M. Heineke 
W. P. Heller 
D. W. Henderson 
J. Henderson 
R. Hendler 

J. Hirshleifer 
W. Holahan 
R. Holbrook 
C. C. Holt 

H. Hori 

I. Horowitz 

T. Horst 

P. Howitt 

L. A. Ihnen 

Y. M. Ioannides 
D. Jaffee 

E. James 

G. Johnson 

M. B. Johnson 
T. Johnson 

R. W. Jones 
P. Joskow 
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M. Kafoglis 

P. Kalman 

E. J. Kane 

J. H. Kareken 
G. G. Kaufman 
D. Keesing 

J. Kennan 

R. A. Kessel 

B. Klein 

A. K. Klevorick 
J. Kmenta 

A. V. Kneese 
L. A. Kochin 
T. Koizumi 

R. Korkie 

M. B. Krauss 
M. E. Kreinin 
C. G. Krouse 
A. Krueger 

P. Kumar 

D. Laidler 

R. J. Lampman 
K. J. Lancaster 
L. J. Lau 

T. H. Lee 

A. Leibowitz 
H. Levin 

N. Liviatan 

R. Lucas 

R. E. Lucas 

B. T. McCallum 
R. McCulloch 
R. McKinnon 
C. E. McLure, Jr. 
M. McManus 
G. S. Maddala 
S. P. Magee 

J. H. Makin 

B. Malkiel 

J. Marchand 
S. A. Marglin 
J. Marshall 

S. Masters 

J. P. Mattila 
D. Mayers 

T. H. Mayor 
D. Meiselman 
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A. H. Meltzer 
L. H. Meyer 
R. A. Meyer, Jr. 
R. T. Michael 
P. Mieszkowski 
J. Mingo 

H. Minsky 

L. Mirman 

H. Mohring 

S. Morley 

J. Muellbauer 
A. H. Munnell 
R. Muth 

E. Nadel 

M. I. Nadiri 

K. Nagatani 

P. Neher 

E. J. Nell 

C. Nelson 

R. Nelson 

M. L. Nerlove 
D. M. G. Newbery 
J. Newhouse 

P. K. Newman 
A. T. Nichols 

J. Niehans 

Y. Niho 

R. Noll 

W. Oakland 


A. Ordover 
. K. Osborne 
. M. Ostroy 


H. Pack 

M. Paglin 
R. Parks 

D. Parsons 
D. Patinkin 
M. V. Pauly 
E. Pazner 
M. J. Peck 


5. Pejovich 


S. Peltzman 

J. Pencavel 

E. S. Phelps 

C. G. Plourde 
W. Poole 

A. A. L. Powell 
F. L. Pryor 

D. Purvis 

J. Quigley 

F. Raines 

R. Ramachandran 
W. Ramm 

A. Razin 

D. Roper 

S. Rosefielde 
S. Rosen 

J. Rothenberg 
M. Rothschild 
S. Rottenberg 
M. Rubinstein 
W. R. Russell 
D. Salkever 

P. A. Samuelson 
A. Sandmo 

A. Santomero 
T. Sargent 

R. Sato 

T. Saving 

J. Scadding 


L. D. Schall 

F. M. Scherer 
R. Schmalensee 
R. Schuler 

C. L. Schultze 
M. Schupack 
A. Schweinberger 
J. Scoville 

G. W. Scully 
E. Seskin 

S. S. Shalit 

J. B. Sheahan 
W. G. Shepherd 
C. D. Siebert 
W. Silber 

E. Silberberg 
N. J. Simler 

C. A. Sims 

F 
D 


E. Smolensky 

L. Solmon 

R. M. Solow 

M. Spence 

F. Stafford 

S. Star 

P. Stephan 

J. B. Stephenson 
R. M. Stern 


“Tanner 

. Taubman 
f. Taussig 
. L. Teigen 
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. Thomas 

. Thompson 
ornton 
urow 
"N. Tideman 
. H. Tietenberg 
. Tobin 
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. Triplett 

. Tucker 

. Usher 

. S. Vickrey 

. von Furstenberg 
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GrorcE H. Borts, Managing Editor 


REPORT OF THE MANAGING EDITOR 
JOURNAL OF ECONOMIC LITERATURE 


In keeping with this year’s shibboleth, 
“pare costs,” this annual report will be 
somewhat briefer than those of previous 
years. 

At the December 1974 Executive Com- 
mittee Meeting I was directed to reduce 
expenditures in any possible way while at 
the same time maintaining the integrity 
of the Journal’s contents. Members are 
aware that one way we achieved this goal 
was to change the shape of the quarterly 
issues. We reduced the page size slightly 
but we maintained the same amount of 
printing on each page. It was the margins 
that suffered. The monetary savings to the 
Association were considerable, however. 
They were achieved because the new size 
permitted use of a high speed Bookweb 
press which printed more than six times 
as fast as the previous press printed. 
Moreover, the new press used rolls of 
paper rather than cut sheets. Apparently 
there are’ significant economies in omit- 
ting the cutting step prior to printing. 
Finally, our printers, the Kingsport Press, 
have more sophisticated supplementary 
machinery (signature folding and arrang- 
ing) associated with the Bookweb press 
than they had in the Marioni press 
complex. 

Besides changing the format, we elimi- 
nated the Index of Authors of Selected 
Abstracts section in the June and Septem- 
ber issues. It is possible to ferret out 
where various selected abstracts can be 
found—instructions are available within 
each issue of the Journal regarding the 
method to be used—but we have received 
several strong objections about this 
decision. 

I believe that the editorial office of this 


Journal has always been run with an eye 
to cost saving. The trade-off between ac- 
curacy and economy means that we proof- 
read our material thoroughly only once. 
T am told that such weekly news mag- 
azines as Time proofread their material 
ten to twelve times; moreover, we use Uni- 
versity of Pittsburgh students, rather than 
professional proofreaders, for this task. 
During calendar 1975 we continued our 
usual monitoring of intra-office productiv- 
ity; I do not think it correct to report that 
we increased our cost consciousness, but the 
Associate Editor did reallocate her time 
(involving extra work) to make sure that 
the “learning curve” associated with an- 
notators and classifiers was steepened. 
Moreover, the Assistant Editor (again by 
working longer hours) took increased care 
to steepen the learning curve of student 
personnel involved in proofreading. The 
Assistant Editor and the Associate Edi- 
tor also increased their duties in order 
to speed up the production of the annual 
indexes (details about this will come later 
in this report). Our secretarial staff (Mrs. 
Lyndis Rankin, Mrs. Margaret Yancho- 
sek, and Miss June Cox) plus a regular 
but temporary secretary (Miss Ninamary 
Sawich) worked hard and long in order 
to process not only the four quarterly 
issues but also the material for the forth- 
coming annual indexes. 

Table 1, JEL-Index Expenditures 1971 
through 1975, does not perfectly reflect 


_ the productivity picture. Our office ex- 
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penditures were less than was authorized, 
even though we processed a great deal of 
material for the aforementioned annual 
indexes. As of this time of writing, it 
seems likely that we will have spent on 


v 
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TABLE 1—JEL-Inpex EXPENDITURES 1971 THROUGH 19758 





J EL-Index Editorial, 
Bibliographical, 
JEL Payments to 
Printing? Contributors, etc. Total 
iLE A ERRON seoran setna $115,127 $ 74,284 $189,410 
1972....... iets ENEE ETA 118,442 85,083 203,525 
IT E S se| 134,418 87,032 221,450 
RNE PERET E E 162,111 87,248 249,359 
EE A E E EE E acosoees scat 170,000 103,778 273,778 
Budget estimated expenditures. . 159, 200 98,785 257,985 


a Figures for 1971-74 are coordinated with the auditor’s figures. 
b Includes mailing, addressing, and gross cost of reprints. 


printing, including mailing, addressing, 
and gross cost of reprints, less than we 
spent in 1974 and considerably less than 
we were authorized to spend in 1975 (be- 
fore the decision to change to the Book- 
web press had been made). 

I have mentioned the annual indexes. 
Unlike the quarterly journal where jour- 
nal articles are classified according to a 
3-digit 100-pigeon hole system, the annual 
indexes (index for articles appearing in a 
particular calendar year) are classified 
according to a compatible 4-digit 300- 


pigeon hole system. These annual indexes 
include not only the material found in the 
quarterly issues of the Journal of Eco- 
nomic Literature but also essays appear- 
ing in Festschriften, collections of re- 
printed works, and the like. For some 
years we also have selected government 
documents, including particularly testi- 
mony before Congressional Committees. 

The 1970 Index which has been at the 
printers since the fall of 1974, is now 
finally in page proof. The 1971 Index is 
in galleys. We anticipate now that the 


” 


TABLE 2—-QUANTITATIVE ANALYSIS OF CONTENTS, JEL, 1971 THROUGH 1975 
(Number of pages in brackets) 














1971 1972 1973 1974 1975 
No. Pages | No. Pages | No. Pages | No. Pages | No. Pages 

Survey articles...... Joas 1 B7 3 [78] 4 [144] 3 [102] 3 [119] 
Essays on subfields...... 5 [105] 5 [129] 2 [8] 5 99 5 [100] 
Review articles....... re 5 [40] 5 [39] — — 1 [5] — — 
Articles about economic 

literature .......... ee 2 [82] 1 [19] 2 [38] = nz 1 [11] 
Communications. ....... 7 a 4 [13]] 10 [26] 3 p 12 [B6] 
Books annotated. .......| 1,279  [206]| 1,209 257] | 1,214 239] | 1,211 [229] | 1,203 [223] 
Books reviewed...... wee 172 [249] 160 [241] 175 [259} 168 [239] 183 [282] 
Journal issues listed and 

indexed.......... Sisal 835 {130] 849 [140] | 1,011 [185] 986 [180] 908 [177] 
No. of individual articles. . 5,387 7,218 7,360 6,788 
Subject index of journal 

articles....sceseeees nk (251]| — [263] >s [857]| — [338}| — [349] 
Abstracts of articles... ..| 1,426 [227] | 1,415 [313] | 1,906 [407] | 1,645 [312] | 1,637 [331] 
Total pages. ....ss.sse [1,479] [1,572] [1,748] [1,671] [1,700] 


a Includes, in addition to listed pages, classification systems, table of contents, indices, journal subscription in- 
formation, etc. 
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Kingsport Press has mastered the produc- 
tion problems, its end of the printing pro- 
cess will proceed more rapidly, and the 
other volumes that are ready for. the 
printer, 1969 and 1972, will also appear 
in 1976. The speed with which further 
volumes can be published is dependent on 
the supply of part-time labor plus the 
ability of the editorial staff to train and 
supervise the additional employees and of 
the entire full-time staff to process the 
material. However, by 1977 index pro- 
duction should be as current as techni- 
cally feasible; that is, the final receipt, 
classification, and publication preparation 
of all journals and books for a calendar 
year should be completed within a two- 
year period. 

Table 2 illustrates the subject matter 
_ covered in the 1975 volume. We fell short 
of four survey articles by one. On the 
other hand, we published about the num- 
ber of essays and review articles that we 
normally anticipate. We did not publish 
a section in the September issue listing 
journal information. For this omission, 
there were two reasons; one was the om- 
nipresent concern regarding cost paring, 
the other was a realization that during 
_ periods of price inflation, price informa- 
tion regarding subscriptions tends to be- 
come quickly obsolete. 

Perceptive readers will note that we 
have somewhat fewer journal issues listed 
and indexed in the 1975 volume (com- 
pared to the two previous years). For the 
most part this reduction has been the re- 
sult of completion of the “catching-up” 
process in journal listing. During the pre- 
vious two years we had improved our 
ability to ensure orderly receipt of the 
necessary materials from our 220 jour- 
nals. We have also speeded up the pub- 
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lication process—we classify, list, and 


index with less time-lag in our editorial 
office. But if we have processed somewhat 
fewer journal issues, we have at the same 
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time increased the ratio of abstracts 
of articles to total listings (in 1974 
about 22.4 percent of the listed articles 
were abstracted; in 1975 about 24.1 
percent). 

We anticipate that the contents of the 
1976 journal will include four survey 
articles (all of which are in fairly ad- 
vanced stages of preparation), four ar- 
ticles on an individual scholar’s reaction to 
literature emerging in his (her) field, and 
possibly one essay on the role of eco- 
nomics journals within the profession. 
Such has been our objective in the past; 
I think in 1976 we should have no trouble | 
in meeting it. 

Tables 3 and 4 are self-explanatory. 
Table 3 indicates that the objective of 
eschewing difficult articles has been some- 
what better met this year than in pre- 
vious years. Table 4 reveals (if compared 
to the similar tables in previous years) 
that we have broadened the spectrum 
(number of categories treated). 

The Chancellor and Dean of the Fac- 
ulty of Arts and Sciences of the Univer- 
sity of Pittsburgh have once again allo- 
cated some University of Pittsburgh sup- 
port to the Journal. Their willingness to 
do so, particularly in a period of tight 
budgets, illustrates an understanding of 
and a devotion to scholarly work in the 
economics discipline. I have regularly 
thanked them privately and take this op- 
portunity again to do so publicly. 


TABLE 3—CLASSIFICATION BY TECHNICAL 
Drrricurty, 1969-75 (incl.) 














Creative 
Curmudgeon 
Surveys} Articles {Others*|} Total 
Most difficult 7 8 3 18 
Some difficulty 11 14 13 38 
Not difficult 4 4 24 32 
Totals 22 26 40 88 





2 Review articles or books and general essays on all 
literature; excludes very short communications. 
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TABLE 4—CLASSIFICATION BY SUBJECT, 1969-75 INCL. 
Creative 
Commis- | Curmud- 
sioned geon 
Survey Essays Other? Total 

01 General 1 — 5 6 

02 Theory 5 & 4 17 

03 Thought (Methodology) — 2 17 19 

04 Economic History — — 2 2 

05 Comparative Systems 1 2 1 4 

11-12 Growth & Development 1 5 — 6 
21-22 Econometric, Statistical Theory, 

Statistics 2 — 1 3 

31 Monetary Economics — 2 1 3 

32 Fiscal Economics 1 2 1 4 

40-44 International Economics 2 2 7 11 

50 Managerial Economics — 1 — 1 
60 Industrial Organization, Industrial 

Regulation 1 — — 1 

70 Agricultural Economics 1 — — 1 

80 Labor Economics 2 2 — 4 

90 Applied Welfare Economics, Re- Í 
gional Economics 5 — 1 6 
Totals 22 26 40 88 











2 Review articles on books, general essays on all literature. 


Three members of the Board of Editors 
have completed their terms. They have 
been splendid colleagues, and I wish to 
convey to them publicly (although I have 
privately) my great appreciation. Pro- 
fessor Martin Bronfenbrenner (Duke 
University), Professor Anne O. Krueger 
(University of Minnesota), and Profes- 
sor Allan H. Meltzer (Carnegie-Mellon 
University) have been the quintessence 
of what every managing editor wants. 
The other members of my Board have 
also been superb colleagues. I lock for- 
ward to my continuing association with 
them. I have nominated several people to 
replace the departing three; it is, how- 
ever, premature for me to announce the 
names in this report (the procedure is for 
me to nominate but for the Executive 
Committee, which meets after this report 
has been prepared, to confirm my nomi- 
nations). 

I wish also to thank the following 
economists (plus three who chose to re- 
main anonymous) for advice and assis- 


tance in the commissioning, refereeing, and 


revising articles: 


Robert Adams 
Albert Ando 
Harvey Averch 
Robin Barlow 
Harold J. Barnett 
William Baumol 
Sanford V. Berg 
Barbara Bergmann 
Abram Bergson 
James Buchanan 
Richard Caves 
A. W. Coats 
Richard M. Cyert 
Horace J. 

De Podwin 
George Feiwel 
Martin S. Feldstein 


Michio. Morishima 
Chandler Morse 
Leon Moses 

Richard A. Musgrave 
Alan Peacock 
Joseph A. Pechman 
Wilfred Prest 
Barbara Reagan 
Harry Richardson 
Lawrence S. Ritter 
Eugene Rotwein 
Paul Samuelson 
Isabel V. Sawhill 
Martin Segal 
George L. S. Shackle 
Martin Shubik 
David Starrett 


Margaret S. Gordon Marina v. N. 


Arnold Harberger 
Alfred Kahn 
Michael C. Lovell 


Whitman 
Gordon C. Winston 
Basil Yamey 


Marx PERLMAN, Managing Editor 


REPORT OF THE DIRECTOR 
JOB OPENINGS FOR ECONOMISTS 


During 1975, 567 employers advertised 
1,383 openings in Job Openings for Econ- 
omists (JOE). Of these, 1,243 were jobs 
not previously listed. About 66 percent of 
the new positions were classified as aca- 
demic and about 34 percent were nonaca- 
demic. As expected the December issue 
carried the largest number of listings. It 
contained 30 percent of all jobs listed 
during the year and 35 percent of the new 
ones. Table 1 shows the total listings, 
total jobs, new listings, and new jobs by 
type for each of the 1975 issues. 

Universities with graduate programs 
and 4-year colleges were the major ad- 
vertisers of jobs—43 and 40 percent of 
employers respectively. Nonacademic em- 
ployers accounted for approximately 17 


percent. Table 2 shows the number of 
employers by type for each issue: 

The field of specialization most in de- 
mand was general economic theory (020), 
followed by econometrics (210). General- 
ists with a strong background in mathe- 
matics and statistics who can teach one 
applied area appear to be the type of 
economists that employers are seeking. 
The specific applied area seems to be of 
secondary importance. Table 3 lists the 
number of citations for each issue during 
1975 for each of the broader field classi- 
fications. General economic theory led 
with 22 percent of the total number of 
citations, followed by business adminis- 
tration, finance, marketing and account- 
ing (13 percent), monetary and fiscal (11 


TABLE 1—Jos LISTINGS For 1975 














Academic 
. Total Total New New 
Issue Listings Jobs Listings Jobs 
February 115 253 73 115 
April 88 154 65 100 
June 59 100 51 80 
August 38 70 34 59 
October 75 150 64 126 
December 160 369 147 340 
Subtotals 535 1,096 434 820 
Nonacademic 

February 16 80 15 78 
April 12 59 8 43 
June 18 105 15 90 
August 18 92 15 77 
October 19 58 14 45 
December 27 110 23 90 
Subtotals 110 504 90 423 

Totals: Academic and 
nonacademic 645 1,600 524 1,243 
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TABLE 2—NUMBER AND TYPES OF EMPLOYERS LISTING Posrrions IN JOE Durme 1975 
Universities 
with Federal 
4-Year Graduate Junior Govern- Federal 
Tssue Colleges Programs Colleges ment Reserve Banks Other Total 
February 52 63 16 131 
April 47 40 1 2 10 100 
June 34 23 2 18 77 
August 16 22 3 1 14 56 
October 34 41 5 1 13 94 
December 72 88 10 1 16 187 
Totals 255 277 3 20 3 87 645 


percent), welfare and urban (10 percent), 
and econometrics and statistics (10 
percent). 

JOE is now virtually self-supporting. 
The estimated 1975 deficit is $451 (see 


Table 4 for the details of expenses and 


revenues). Total revenues are estimated 
to be $17,615 and total expenditures 





$18,066. The costs include an allocation 
of salaries and fringe benefits from the 
budget of the Secretary-Treasurer’s office 
equivalent to one full-time staff employee, 
but do not include an allocation for over- 
head (utilities, space, telephone, etc.). 
The Secretary-Treasurer agrees that an 
allocation of overhead is not warranted. 


TABLE 3—FIELDs OF SPECIALIZATION CITED 


February April 
Fielde 1975 1975 

General economic theory 

000 63 ól 
Growth and development 

100 27 16 
Econometrics and statistics 

200 40 21 
Monetary and fiscal 

300 46 24 
International economics 

400 13 14 
Bus. ad., finance, marketing and acctg. 

500 51 39 
Industrial organization 

600 30 13 
Agriculture and natural resources 

700 17 9 
Labor 

800 27 12 
Welfare and urban 

900 59 27 
Related disciplines 

A00 1 1 
Administrative positions 

B00 8 10 

Totals 382 247 








June August October December 
1975 1975 1975 1975 Totals 
46 28 54 147° - 399 
10 il 14 43 121 
17 22 25 56 181 
16 20 30 69 205 
8 11 8 38 92 
23 19 32 80 244 
17 13 14 38 122 
10 8 9 24 17 
14 4 16 36 109 
16 14 23 50 189 
1 i 0 3 7 
8 6 12 18 62 
186 «157 234 62 | 1,808 


a Fields of specialization codes are from the Journal of Economic Literature. 
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TABLE 4—PROJECTED REVENUES AND 
EXPENSES For 1975 ann 1976 























1975 1976 

Revenues: 

Subscriptions $17,167 $19,000 

Mailing List 361 300 

Advertising 87 50 
Total $17,615 $19,350 
Expenses: 

Addressing and Postage $ 4,171 $ 5,420 

Printing 3,857 4,000 

Computer Time 1,145 1,209 


Allocated Salaries 








Total 








Deficit 














The projected deficit for 1976 is $500. 
Revenues are estimated to be $19,350, 
and expenses to be $19,850. Subscription 
revenues are estimated conservatively. 
The projection is based on the current 
number of subscribers (1,662 at the end of 
November 1975), and assumes no change 
during the coming year. Experience indi- 
cates that the number will increase. From 
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December 1974 to August 1975, subscrib- 
ers increased from 2,182 to 2,752. A similar 
pattern of growth will probably occur in 
1976. 

Because JOE is now essentially self- 
supporting, I do not recommend an in- 
crease in subscription rates or the initia- 
tion of a charge for listing at this time. 
Continued close scrutiny of costs should 
be sufficient to maintain a balanced bud- 
get for at least one more year. 

All the comments we have received in- 
dicate that JOE performs a valuable ser- 
vice for the Association, and that it is an 
important addition to the flow of informa- 
tion about the job market. According to 
a survey of placement officers for Ph.D. 
granting departments, JOE ranked third 
(out of eight) as the original source of 
information about jobs eventually ac- 
cepted by their students.. It ranked below 
informal contacts and departmental place- 
ment services, but above the placement 
facilities at the annual meeting. 

We expect an expanding role for JOE 
as a source of job information for 
economists. 

C. ELTON Hinsuaw, Director 
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REPORT OF THE COMMITTEE ON THE STATUS 
OF WOMEN IN THE ECONOMICS PROFESSION 


Four years ago the American Economic 
Association (AHA) took a firm stand on 
the need (a) to support and facilitate 
equality of opportunity for women econo- 
mists in all aspects of economists’ profes- 
sional activities and (b) to help eradicate 
any institutional or personal discrimin- 


- ation against women economists. In May 


of 1972 the Committee on the Status of 
Women in the Economics Profession 
(CSWEP) came into being as an ad hoc 
committee of the Association, and in 
March of 1974, CSWEP was made a 
standing committee of AHA in recogni- 
tion of the fact that the problems ad- 
dressed by CSWEP require long-run ef- 
forts. Throughout the four years, it has 
been a very active committee. This year 
the committee size was reduced from 10 
to 6 members as an economy measure, and 
we have rotated committee membership. 
The reduction in size has made it difficult 
to have as wide geographic representa- 
tion in any one year as would be desirable 
and has increased the burden of members 
on the smaller committee. I want to thank 
the committee members who have worked 
so diligently in 1975 to carry out the man- 
date of the Association. 

I want to thank the Carnegie Founda- 
tion for its $21,600 grant to us to plan 
and execute a national, working research 
conference on occupational segregation 
and to disseminate the results. I also 
want to thank the German Marshall Fund 
of the United States for a S1,500 grant to 
enable us to enrich the program at the 
AEA annual meeting this year by bringing 
Baroness Nancy Seear from the London 
School of Economics to speak on her re- 
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search on employment conditions in the 
United Kingdom with particular emphasis 
on the status of women workers. 

The number of women economists 
identified by CSWEP and associated with 
our activities has continued to grow. By 
last year, we had identified nearly 1,400 
women economists through question- 
naires to all colleges and universities with 
economics departments, letters to govern- 
ment agencies and businesses, and infor- 
mation from the informal network. Then, 
in November 1974 the AEA Directory of 
Members came out. We requested a list 
of women from that source. A comparison 
of the two lists added 313 more names. 
We contacted these women, and only one 
or two asked not to be added to our roster 
of associate members. 

We also obtained new names from the 
1975-76 Universal Academic: Question- 
naire, wherein each fall new hires are re- 
ported as well as other data for an analysis 
of the academic labor market. Our an- 
alysis of the data by sex is in the final 
section of this report. 

The total number of women economists 
now identified is about 1,800. Of these, 
20 percent are in government and busi- 
ness (12 percent and 8 percent, respec- 
tively). We know that for the moment we 
have nearly all women members of the 
American Economic Association, plus an 
additional group of women economists 
who do not belong to AEA. About 20 per- 
cent of those on our roster do not belong 
to AEA. We suspect that there are still 
more women economists in the govern- 
ment and in business whom we have not 
identified. We are working on this. In Sep- 
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tember we met with members of the Na- 
tional Economists Club in Washington, 
D.C. to report on our research findings 
and to identify more women economists 
who would like to register with us. We 
encourage growth of local subgroups of 
women economists. Such groups identify 
more of the women economists, and 
increase AEA membership. 

During the past year CSWEP has con- 
tinued to improve the operation of the 
market for economists, has increased the 
effective supply of women economists, and 
has added to the research information on 
the status of women. 


I. CSWEP Newsletter 


Four CSWEP Newsletters have been 
written during 1975 and sent to 1,800 
women economists. The newsletter im- 
proves the working of the market by list- 
ing job openings for economists submitted 
to us by prospective employers. This ac- 
tivity fills a need most appreciated by 
agency and department heads. The 
CSWEP Newsletter lists requests for ar- 
ticles, conference and program plans and 
participants, grant and fellowship oppor- 
tunities, and notices of regional activities 
for women economists. It is also a mech- 
anism by which the Committee can ask 
the reader for help in various AFA pro- 
jects. The newsletter clearly has helped 
to widen the informal network and to 
support our women colleagues who often 
have felt isolated in our profession. 


Hi. Roster 


The roster of women economists devel- 
oped and computerized by this Committee 
has been maintained this year. It has 
been updated by sending to all women 
economists listed copies of the material 
they had previously supplied us and ask- 
ing for the most recent information on 
their area of specialization, highest degree 
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in economics, professional grade or rank, 
and address. The roster has been used to 
provide prospective employers with a list 
of women economists who meet specified 
criteria such as particular field of special- 
ization, degree, and rank. The prospective 
employer may then write to these econo- 
mists, ask them to supply detailed career 
data, and finally follow up with interviews 
if desired. This service is being provided 
for a fee to help defray committee costs, 
and its use is growing. 


Ill. Research Function 


An explicit charge to collect and analyze 
data relevant to the status of women econ- 
omists and to further the theoretical and 
applied research related to the status of 
women in general helps set the work of the 
standing committee of AEA apart from 
caucuses in some other professional asso- 
ciations. This research dimension is one 
that CSW EP feels is vital for professional 
associations to undertake to help build a 
solid foundation for policy prescriptions 
related to reappraisal of women’s place in 
society. I want to mention in particular 
this year work on four of our research 
projects. 

Workshop Conference on Occupational 
Segregation. This was jointly sponsored in 
May 1975 by CSWEP and the Center on 
Research on Women in Higher Education 
and the Professions at Wellesley College 
and funded by the Carnegie Corporation 
of New York. The idea to hold a work- 
shop conference on this topic evolved 
from CSWEPs desire to make a research 
contribution to International Women’s 
Year on a topic central to an improvement 
of the status of women in American 
society. 

The papers which we commissioned for 
that conference plus some additional an- . 
alysis will be published by the University 
of Chicago Press in a book supplement to 
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the new journal, Signs, in about March 
1976, and subsequently as a separate book 
Women in the Workplace, An Analysis of 
Occupational Segregation, Martha Blaxall 
and Barbara B. Reagan (eds.). This will 
fulfill our promise to disseminate the re- 
search results beyond the small working 
group at the conference. We thank the 
Carnegie Foundation for making this ef- 
fort financially possible. Clearly women’s 
economic status in a macro sense is of cri- 
tical importance to women economists, 
as well as to the nation. An improvement 
in women’s econorfiic status cannot be real- 
ized without a diminution of occupational 
segregation and a better understanding of 
the forces behind it. Even within our pro- 
fession of economics, some fields of spe- 
cialization are deemed more appropriate 
for men and others for women. Sexism in 
occupational segregation is pervasive down 
to micro levels. 

1974-75 Survey of Economics. With the 
development of a roster of women econo- 
mists and the new AEA Directory of Mem- 
bers, it became possible to conduct a sur- 
vey of both male and female economists to 
compare educational attainment, employ- 
ment history, and salaries. Preliminary 
results from the 1974—75 Survey of Econo- 
mists were reported in the May 1975 
American Economic Review. Subse- 
quently, data collection from the men 
economists in the paired semple was com- 
pleted. CSWEP is now in process of com- 
pleting the study of 1,240 male and female 
economists who were paired by selecting 
a male economist from the same graduate 
class of a woman economist at the school 
from which she got her highest degree. 
The major finding so far is that salaries 
of women economists are substantially be- 
low those of their male counterparts even 
when their educational attainments and 
work histories are similar. Excluding the 
few who were not working, the average 
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income for the women in 1973-74 (7 
years after their Ph.D.s) was $15,310. For 
men in the comparable group of Ph.D.s 
who were working, it was $19,025 or 24 
percent higher. Only 16 percent of the 
women made more than $25,000, whereas 
30 percent of the men economists in the 
matched group did. Untangling the factors 
that might explain this income difference 
is obviously the next step. It clearly isn’t 
difference in formal education in econo- 
mics—either in amount or quality of 
school attended. Discrimination against 
women is morally and legally untenable. 

The Committee feels that increased ef- 
forts on its part should be directed to re- 
ducing the existing discrepancies. The 
pending exemption of universities and col- 
leges from the affirmative action regula- 
tions makes an increased effort on the part 
of the Committee and the Association even 
more imperative. 

Other findings from the paired sample 
are of interest to those involved in train- 
ing economists. For example, the length 
of time to complete the Ph.D. degree is 
not significantly different between women 
and men—15 percent of women and 15 
percent of men finished in 3 years or less, 
45 percent of the women and again 45 per- 
cent of the men finished in 4 or 5 years; 
26 percent of the women and 24 percent 
of the men took 6 or 7 years; 8 percent 
of the women and 10 percent of the men 
took 8 or 9 years; and 7 percent of the 
women and 6 percent of the men took 10 
or more years to finish. Considering the 
averages, women took 5.6 years and men 
took 5.5 years to complete the Ph. D. 

Marriage and increasing family size, 
however, may contribute to a small delay 
in starting a Ph.D. The average number of 
years between the B.A. degree and the 
Ph.D. in economics was about 8 years for 
men but 9 years for women. A counter- 
balancing factor was that the women had 
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TABLE 1—DEGREES GRANTED IN ECONOMICS BY TYPE OF 
DEPARTMENT AND SEX, 1974-75 


(Departments reporting by December 10, 1975 on 
1975-76 Universal Academic Questionnaire) 

















Ph.D. 
All Chair- Other 
Depart- | man’s | Depart- 

Degrees Granted in 1974-75 ments | Group | ments M.A B.A. 
Number of departments reporting | 375 38 27 38 272 
Ph.D., number 501 398 103 — — 

Percent women 10.6 10.6 10.7 — — 
M.A., number 1,090 544 282 264 — 

Percent women 18.3 18.9 20.2 15.1 — 
B.A., number 8,402 2,219 865 710 4,608 

Percent women 22.2 | 23.6 | 16.3 | 17.6 |* 23.3 
Other degrees from economics 
departments, number 69 50 2 8 9 

Percent women 20.3 10.0 0 0 100.0 


gotten their B.A. degrees at an age a year 
younger than the men had. 

Session at AEA Meetings. At the 1975 
annual AFA meetings, a session on the eco- 
nomic status of women in the United 
States and in the United Kingdom was 
presented. Two papers surveying current 
research on employment of women were 
commissioned, and the policy implications 
of the research were discussed. 

Academic Labor Market, 1974-75. For 
the first time in four years, the proportion 
of women among those receiving under- 
graduate degrees and M.A. degrees in eco- 
nomics increased.* In 1974-75, of the B.A. 


*In 1975-76 for the fourth year, data related to 
supply of economists and academic demand for them 
are available from a survey of academic departments 
of economics. The data from the 1975-76 Universal 
Academic Questionnaires have been collected under 
the direction of C. Elton Hinshaw of AHA, and the 
data classified by sex are analyzed here. The questions 
asked in the 1975-76 survey are for the most part 
comparable to the data published in the CSWEP 
Report last year in the May American Economic 
Review. The number of departments which had re- 
ported in time for this analysis is 375 this year, but 
was only 311 last year. Not all of the departments 
who reported last year reported again this year. Thus, 
comparisons of absolute numbers must be made with 
care. Percentages are more comparable, although, of 
course, they are subject to sampling error. 








degrees in economics 22 percent were 
earned by women. (See Table 1.) In the 
two previous years, women comprised only 
16 percent of the economics undergradu- 
ate majors. The proportion of M.A. de- 
grees earned by women in 1974—75 was 
18 percent, compared with 14 percent the 
two previous years. This increase occur- 
red in those departments that offer both 
Ph.D. and M.A. degrees. The proportion 
of Ph.D. degrees earned by women was 
11 percent in 1974-75, compared with 
only 8 percent last year, and with 12 per- 
cent the two previous years.” 

Nearly 75 percent of the full-time Ph.D. 
students received financial aid in the fall 
of 1975, and more than half of the full- 
time M.A. students received financial aid 
(Table 2). (The latter proportion is down 
somewhat from last year.) Women stu- 
dents at the Ph.D. level received financial 
aid approximately in proportion to their 
numbers, whereas women at the M.A. 
level received financial aid somewhat more 
often than proportional to their numbers. 


* The data in the first two years related to students 
enrolled in the programs, while in the last two years 
the data refer to degrees received. 
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TABLE 2—NUMBER OF FULL-TIME “On-Campus” GRADUATE STUDENTS 
RESISTERED FALL, 1975 AND TYPE oF FINANCIAL AID, 
BY TYPE OF DEPARTMENT AND BY SEX 


(Departments reporting by December 10, 1975 on 
1975-76 Universal Academic Questionnaire) 








Type of Department, Degree 





Sought, anc Sex Total 
All departments: 
Ph.D. students, number 2,237 
Female as percent of total 12.9 
M.A. students, nember 1,227 
Female as percent of total 17.8 
Chairman’s group: 
Ph.D. students, number 1,808 
Female as percent of total 13.4 
M.A. students, number 530 
Female as percent of total 17.4 
Ph.D., other departments: 
Ph.D. students, namber 429 
Female as percent of total 11.0 
M.A. students, number 423 
Female as percent of total 18.0 
M.A. departments: 
M.A. students, number 274 
Female'as percent of total 18.6 











Full-Time Students 
Receiving Financial Aid 
Tuition 
Tuition | Stipend and No 
Only Only Stipend Aid 
158 469 1,039 571 
14.6 12.2 13.5 12.1 
54 196 397 580 
29.6 21.4 19.9 14.3 
107 362 873 466 
18.7 13.0 13.6 12.0 
13 75 196 246 
38.5 33.3 13.8 14.2 
51 "107 166 105 
5.8 9.3 12.6 12.4 
32 96 120 175 
28.1 13.5 22.5 15.4 
9 25 81 159 
a 16.0 30.9 13.2 


2 Percentage not shown when fewer than 10 in cell. 


This was particularly true in departments 
in the Chairman’s Group in 1975. The 
increase in financial aid in the fall of 1975 
to women students at the M.A. level 
should help perpetuate the increase in the 
proportion of women receiving M.A.s 
from 1973-74 to 1974-75 noted above. 
Hopefully, next year, the increase in 
women receiving Ph.D.s will also continue 
to surpass the previous levels. However, 
the selected data available now do not sug- 
gest that this will occur. The proportion 
of women receiving M.A. degrees in 1973- 
74 who entered doctoral programs in 
1974-75 was only 12 percent compared 
with 20 percent of the men (Table 3). In 
the previous year’s survey the proportion 
of women with M.A. degrees from the 
year before who entered the Ph.D. pro- 


gram was 24 percent. This wds‘nearly as 
high as the proportion among the men. 
Thus, the decrease in doctoral students 
entering from the M.A. level occurred for 
both sexes, but more often among women. 

Women who received their Ph.D. de- 
grees in economics in 1974—75 found jobs 
in academic institutions less often than 
was true for the class of the previous year. 
While 57 percent of the men Ph.D.s in the 
1974—75 class found employment as eco- 
nomists in academia, only 33 percent of 
the women did.’ In the previous year, 68 
percent of the women with new Ph.D.s 
were employed in academic institutions. 
The decline in the academic market thus 


*If the women whose current occupation was not 
reported are distributed, the proportion rises to over 
40 percent. 
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TABLE 3—1975-76 EMPLOYMENT OF 1974-75 GRADUATES IN Economics BY LEVEL 
OF DEGREE, ALL DEPARTMENTS AND CHAIRMAN’s GROUP, BY SEX 


(Departments reporting by December 10, 1975, on 
1975-76 Universal Academic Questionnaire) 


Type of Department and 
Kind of Employment 


All departments: 
Number of 1974-75 graduates 
Percent 
Percent employed as economist in United 
States; 
Educational institution 
Business or industry 
Federal government 
State/local government 
Banking or finance 
Consulting/research 
Percent employed outside United States 
Percent unemployed, seeking work 
Percent not in labor force: 
Entered postdoctoral program or Ph.D. 
program 
Other 
Percent not known 
Chairman’s Group: 
Number of 1974-75 graduates 
Percent ; 
Percent employed as economist in United 
States: 
Educational institution 
Business or industry 
Federal government 
. + State/local government 
Banking or finance 
Consulting/research 
Percent employed outside United States 
Percent unemployed, seeking work 
Percent not in labor force: 
Entered postdoctoral or Ph.D. program 
. Other 
Percent not known 























Ph.D.* M.A. 
Male Female Male Female 
620 123 605 116 
100.0 | 100.0 | 100.0 | 100.0 

57.2 33.3 6.8 10.3 
4,2 2.4 10.9 9.5 
9.8 4.9 6.4 5.2 
3.4 3.3 7.1 7.8 
2.6 1.6 5.0 3.4 
6.3 4.1 3.3 2.6 
6.6 21.1 18.5 19.8 
2.1 2.4 2.3 0.9 
3.4 4.1 22.7 19.0 
0 0 20.2 12.1 
3.4 4.1 2.5 6.9 
4.4 22.8 17.0 21.5 

460 70 250 58 

100.0 100.0 100.0 100.0 
56.8 40.1 4.0 8.6 
3.7 2.8 13.2 13.8 
9.3 7.1 7.2 1.7 
2.8 1.4 5.6 1.7 
2.6 4.2 7.6 6.9 
4.1 8.6 4.0 1.7 
11.8 25.8 17.2 17.2 
1.5 2,9 1.2 0 
2.1 0 25.6 32.7 
0.4 0 23.2 20.7 
1.7 0 2.4 12.1 
5.3 7.1 14.4 15.7 


2 Includes graduate students who have not completed their dissertations, if they en- 
tered the labor market seeking full-time employment as economists. 


hit the women Ph.D.s very hard. Over 
20 percent of the women with new Ph.D.s 
found employment outside the United 
States. 

As last year, fewer women with new 
Ph.D.s than men found employment in 
the federal government. In other respects, 
the employment patterns of men and 
women with new Ph.D.s were roughly 


similar. Five percent of the men and 6 
percent of the women with new Ph.D.s 
were unemployed or out of the labor 
force. The differences between men and 
women in the proportions unemployed and 
in the proportions not in the labor force 
were small. l 
Considering all women economists em- 
ployed in academic departments of eco- 
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TABLE 4—NUMBER oF FACULTY BY RANK AND TYPE OF DEPARTMENT, 1975-76, BY SEX 
(Departments reporting by December 10, 1975, on 1975-76 Universal Academic Questionnaire) 





























Highest Degree Offered 
Ph.D. 
Type of Appointment, All Chairman’s Other 
Rank, and Sex Departments Group Departments M.A. B.A. 
Number of departments reporting 369 38 38 266 
Full-time faculty, tenure-track: . 

All ranks, male and female, number | 3,320 960 661 437 1,262 
Professors 1,166 507 229 140 290 
Associate professors 855 186 201 120 348 
Assistant professors 922 212 149 131 430 
Instructors 209 25 37 19 128 
Other faculty ranks 44 15 8 7 14 
Other 124 15 37 20 52 

Female, percent of total 6.1 4.7 5.1 6.6 7.4 
Professors 2.9 1.1 3.4 4.2 4.8 
Associate professors 5.5 2.6 5.5 8.3 6.0 
Assistant professors 8.6 10.2 6.7 5.3 8.8 
Instructors 14.4 21.9 5.4 26.3 12.5 
Other faculty ranks 11.4 16.6 a a 0 
Other 4.8 0 5.4 0 7.7 

Full-time faculty, nontenure track : 

All ranks, male and female, number 185 33 63 18 71 
Professors 5 0 0 3 2 
Associate professors 16 3 4 1 8 
Assistant professors 39 7 2 9 21 
Instructors 43 10 10 2 21 
Other faculty ranks 10 2 3 3 2 
Other 72 11 44. 0 17 

Female, percent of total 8.1 12.1 1.6 22.2 7.0 
Professors a 0. 0 a ss 0 
Associate professors 6.2 2 0 0 0 
Assistant professors 10.2 a 0 a 14.3 
Instructors 9.3 10.0 10.0 0 9.5 
Other faculty ranks : 10.0 2 0 0 0 
Other 0 0 0 0 0 

Part-time faculty: 

All ranks, male and female, number 564 106 Mii 63 284 
Professors 44 10 1 8 25 
Associate professors 42 2 3 7 30 
Assistant professors 84 3 9 13 59 
Instructors 181 13 40 30 98 
Other faculty ranks 167 73 42 5 47 
Other 46 5 16 0 25 

Female, percent of total 14.5 6.6 18.9 14.3 14.4 
Professors 4.5 10.0 0 0 4.0 
Associate professors 11.9 0 0 a 13.3 
Assistant professors 11.9 a a 15.3 6.7 
Instructors 14.4 7.6 15.0 16.7 14.3 
Other faculty ranks 1.9 4.1 14.3 a 23.4 
Other 39.1 a 37.5 — 28.0 











a Percentage not shown when fewer than 10 in cell. 
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TABLE 5—DISTRIBUTION oF DEPARTMENTS OF 
Economics By NUMBER OF WoMEN 
Facutty MEMBERS, 1975-76 


(Departments reporting by December 10, 1975 on 
1975-76 Universal Academic Questionnaire) 














All Chair- 
Depart- | man’s 
Number of Women on Faculty | ments Group 
Number of departments reporting 
one or more full-time faculty 378 38 
Percent distribution by number 
of women full-time faculty 100.0 100.0 
All male 63.0 23.7 
1 woman 27.4 55.3 
2 women 6.1 13.1 
3 or more women 3.5 7.9 
Total number departments 392 38 


Percent distribution of depart- 
ments by number women part- 


time faculty 100.0 100.0 
No part-time faculty 50.5 36.8 
1 or more part-time faculty 49.5 63.2 
All male 35.8 44.8 
1 woman 11.7 18.4 

2 women 1.0 

3 or more women 1.0 


Total number of faculty 





Full-time 3,409 1,028 
Percent women 5.9 4.4 

Part-time 554 104 
Percent women 12.5 6.7 


nomics, women comprised only 6 percent 
of all full-time faculty appointments in 
tenure-track positions—3 percent of the 
full professors, nearly 6 percent of the 
associate professors, 9 percent of the assis- 
tant professors, and 14 percent of the in- 
structors (Table 4). This is an increase 
over last year’s report, particularly at the 
instructor and assistant professor level. 
Departments in the Chairman’s Group 
have improved their proportion of women 
at the assistant professor level (10 per- 
cent this year compared with 7 percent 


` last year) and at the associate professor 


level (nearly 3 percent this year com- 
pared with 1 percent last year). Although 
the differences are small, the direction of 
the movement is important. 

Overall, considering all levels of faculty 


MAY 1976 


appointments, the 6 percent of the full- 
time faculty positions held by women 
(Table 5) was the same as last year. The 
proportion of women among those holding 
part-time faculty appointments fell to 12 
percent this year. (Last year it was 18 
percent.) The number of economics de- 
partments with all male full-time faculty 
has increased. In 1975—76, the proportion 
was 63 percent.. Last year 59 percent of 
the departments had only male full-time 
faculty. This is an unfortunate regression. 
On the other hand, among departments 
in the Chairman’s Group, the proportion 
with all male full-time faculty dropped to 
24 percent. Last year it was 30 percent. 

Among the 378 departments reporting 
in the 1975-76 survey, there were 3,409 
full-time faculty positions and 554 part- 
time faculty positions as economists. The 
number of new faculty hired in 1975-76 
exceeded the number of faculty released 
at the end of 1974-75 by only 36 full-time 
positions and 85 part-time (Table 6). This 
represented only a 1 percent increase in 
full-time positions and an 18 percent in- 
crease in part-time positions. In last year’s 
survey only a 2 percent increase in full- 
time positions was reported and a 19 per- 
cent increase in part-time positions, Of 
the 38 net increase in the number of full- 
time positions this year, 8 were women. 
Of the new hires, 9 percent were women. 
Of those released, 8 percent were women. 
This is a tight market. Women at least held 
their small relative position. In last year’s 
survey the net increase in the number of 
full-time faculty positions was 86, and 13 
were women. 

Among departments in the Chairman’s 
Group, the net increase in the number of 
women with full-time faculty positions in- 
creased by 5 at the same time the total 
number of positions decreased by 4. The 
increases for women were at the lower 
faculty ranks. For men, the changes were 
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TABLE 6—NET CHANGE IN FACULTY POSITIONS FROM EnD oF 1974-75 TO 
1975-76, BY SEX, ALL DEPARTMENTS AND CHAIRMAN’S GROUP 
(Departments reporting by December 10, 1975 on 1975-76 Universal Academic Questionnaire) 
Other 
AH Associate | Assistant | Instruc- | Faculty 
Item Ranks | Professors | Professors | Professors | tors Rank | Others 
All departments: 
Faculty released end of AY 1974~75:8 
Full-time, number 305 61 37 143 46 11 7 
Women as percent of total 7.9 1.6 8.8 5.6 21.7 9.1 b 
Part-time, number s 95 3 5 12 42 32 1 
Women as percent of total 24.2 0 b 25.0 23.8 25.0 0 
New hires, faculty, AY 1975-76: 
Full-time, number 341 16 30 177 89 19 10 
Women as percent of total 9.4 0 3.3 10.7 10.1 15.8 0 
Part-time, number 18) 2 4 38 69 45 22 
Women as percent of total 20.0 0 0 36.8 14.5 22.2 10.0 
Net change, 1974-75 and 1975-76: 
Full-time, number +36 —45 —7 +34 +43 +8 -+3 
Women, number +8 —1 —2 +11 — 1 + 2 —1 
Part-time, number +85 — 1 —1 +26 +27 +13 +21 
Women, number +13 0 —2 +11 0 +2 +2 
Chairman’s group: 
Faculty released end of AY 1974-752 
Full-time, number 92 25 16 34 8 3 6 
Women as percent of total 4.3 0 0 5.9 b 0 b 
Part-time, number 20 1 0 1 2 16 0 
Women as percent of total 20.0 0 — 0 g 18.7 — 
New hires, faculty, AY 1975-76: 
Full-time, number 88 5 4 48 14 9 8 
Women as percent of total 10.2 0 0 10.4 14,3 b 0 
Part-time, number 31 0 0 4 7 13 7 
Women as percent of total 3.2 S — 0 b 0 0 
Net change, 1974-75 and 1975-76: HA 
Full-time, number — 4 —20 —i2 +14 +6 +6 +2 
Women, number + 5 0 0 + 3 +1 +2 —1 
Part-time, number +11 — 1 0 +3 +5 —3 +7 
Women, number — 3 0 0 0 0 —3 0 





a Resignation, retirement, and nonrenewal of contracts. 


b Percentage not shown when fewer than 10 in cell. 


net decreases at the professor and asso- 
ciate professor level, and net increases at 
the lower faculty ranks. The number of 
women with part-time faculty positions 
decreased by 3 at the same time the total 
number of part-time faculty positions in 
departments in the Chairman’s Group in- 
creased by 11. For both men and women 
these changes were primarily at the lower 
ranks. 

Considering all the departments of eco- 
nomics, the women faculty employed as 





new hires this year tended to come less 
from business than did men (Table 7). 
This was also true last year. However, this 
year there was a small reversal in the 
previous pattern in that a slightly higher 
proportion of women than men came from 
other faculties and a slightly lower pro- 
portion of women than men came from 
graduate school. Among departments in 
the Chairman’s Group, more of the women 
among the new hires came from govern- 
ment and business this year than did men, 
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TABLE 7—Prior Activity or New 1975-76 APPOINTMENTS AND 
PRESENT Activity OF “RELEASES” FOR 1974-75, ALL 
DEPARTMENTS AND CHArRMAN’s Group, BY SEX 


(Departments reporting by December 10, 1975 on 
1975-76 Universal Academic Questionnaire) 


New Hires in 1975-76 | Those Released for 1975- 


Highest Degree Offered 
by Department and 
Activity of Faculty 


by Prior Year Activity 


Male 
Percent 


76 by Present Activity* 


Male 
Percent 


Female 
Percent 


Female 
Percent 








All departments 
Faculty at another school in U.S. 
Graduate student 
Post-doctorate 
Research institution in U.S. 
Bank or finance in U.S. 
Business and industry in U.S. 
Federal/state government in U.S. 
Outside United States 
Retired 
Unemployed 
Unknown 

Chairman’s Group 
Faculty at another schoolin U.S. 
Graduate student 
Post-doctorate 
Research institution in U.S. 
Bank or finance in U.S. 
Business and industry in U.S. 
Federal/state government in U.S. 
Outside United States 
Retired 
Unemployed 

-© Unknown 


ems 
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a Includes full-time and part-time faculty. 


and a lower proportion of the women than 
of men were selected from graduate 
students. 

Of the women faculty released, 8 per- 
cent were unemployed compared with only 
1 percent of the men. Fewer of the women 
released found employment on the faculty 
at another university than did men. 

This year as last, the persons reporting 
for the economics departments were asked 
to rank women full-time faculty by 
whether their salaries were above or bė- 
low the departmental median for the 
particular rank and whether their length 
of service in that rank was above or be- 
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low the median time at that rank for de- 
partmental faculty. Such estimates ignore 
how much the woman’s salary is above or 
below the median. From other evidence we 
know that with increases in experience, 
women’s salaries tend to lag behind men’s. 
For all departments, 31 percent of the 
women had salaries more than $250 below 
the medians for their ranks (Table 8). 
When time in rank is considered, 8 per- 
cent of the women had salaries more than 
$250 below the median even though their 
time in rank was at or above the median 
length of experience for that rank in the 
department. It must be remembered that 
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TABLE 8—RELATIVE SALARIES FOR RANK AND TIME IN RANK OF FEMALE 
Fuit-Tme Economists, 1975-76, By TYPE OF DEPARTMENT 
(Departments reporting by December 10, 1975 on 
1975--76 Universal Academic Questionnaire) 
All Women Time in Rank 
Highest Degree Offered Above At Below 
by Department and Rel- Median, | Median, | Median, 
ative Salary for Rank | Number Percent Percent Percent Percent 
All depertments 222 100.0 29.7 36.9 33.3 
Salary above median 69 31.1 21.1 5.0 5.0 
Within $250 of median 85 38.3 4.1 27.9 6.3 
Salary below median 68 30.6 4.5 4.0 22.1 
Ph.D., Chairman’s Group 50 100.0 24.0 26.0 50.0 
Salary above median 14 28.0 16.0 « 2.0 10.0 
Within $250 of median 19 38.0 4.0 24.0 10.0 
Salary below median 17 34.0 4.0 0 30.0 
Ph.D., cther departments 40 100.0 22.5 17.5 60.0 
Salary above median 5 12.5 5.0 0 7.5 
Within $250 of median 11 27.5 5.0 12.5 10.0 
Salary below median 24 60.0 12.5 5.0 42.5 
M.A. 29 100.0 17.2 58.7 24.1 
Salary above median 7 24.1 17.2 6.9 0 
Within $250 of median 12 41.4 0 38.0 3.4 
Salary below median 10 34.5 0 13.8 20.7 
B.A. 101 100.0 37.6 44.6 17.8 
Salary above median Al 40.6 29.6 8.0 3.0 
Within $250 of median 43 42.6 5.0 33.6 4.0 
Salary below median 17 16.8 3.0 3.0 10.8 


more than two-thirds of the women faculty 
members in economics covered in the 1975- 
76 survey reported here are at the assistant 
professor or lower ranks. In general, en- 
trance level faculty positions in universi- 
ties have little or no difference between 
men and women in salary. 

Women received 9 percent of the pro- 
motions for 1975-76 (19 of the 214), 
whereas as noted above they comprised 6 
percent of the faculty (Table 9). Of the 
19 promotions for women, 5 were to full 
professor, 7 were to associate professor, 
and 7 were to assistant professor. None 
of the promotions of women to full pro- 
fessor included awarding of tenure. This 
may well be because the women already 
had tenure as associate professors. Six 
women were awarded tenure at the asso- 
ciate professor level (compared with 7 


promotions to this rank). Only 1 promo- 
tion and 1 tenure award to women in the 
professor and associate professor level 
were among departments in the Chair- 
man’s Group. 

Many factors affect the workings of the 
academic labor market and positive im- 
provements in the opportunities opened to 
women economists. Critical to achieving 
improvements are actions by men of good 
will and sensitivity who help change tradi- 
tionally narrow views of women’s role po- 
tential and help open opportunities so 
women can have better educational and 
employment opportunities. Many of the 
improvements needed to combat role 
prejudice and sex discrimination in uni- 
versities involve opening the informal net- 
work to women colleagues and greater in- 
vestment in on-job training opportunities 


520 AMERICAN ECONOMIC ASSOCIATION MAY 1976 


TABLE 9—PROMOTIONS AND TENURE DECISIONS FROM 1974-75 To 1975-76, 
BY TYPE OF DEPARTMENT AND SEX 


(Departments reporting by December 10, 1975 on 
1975-76 Universal Academic Questionnaire) 





























Persons Promoted to Persons Given Tenure 
Rank at Rank 
Highest Degree Offered by | Total Female as Total Female as 
Department and Rank Number | Percent of Total} Number | Percent of Total 
All departments: 214 8.9 126 6.3 
Professor 73 6.8 17 0 
Associate professor 111 6.3 73 8.2 
Assistant professor 26 26.9 33 6.1 
Other ranks ps 3 0 2 0 
Ph.D., Chairman’s Group: / 
Professor 25 0 6 0 
Associate professor 22 4.5 14 7.1 
Assistant professor 3 8 1 0 
Other ranks 2 0 On. — 
Ph.D., other departments: 
Professor f 13 7.7 2 0 
_ Associate professor 26 3.8 15 13.3 
Assistant professor 3 s 3 7 
Other ranks 0 = 0 — 
M.A.: 
Professor -185 13.3 3 0 
Associate professor 16 12.5 6 0 
Assistant professor 4 0 “4 a 
Other ranks 1 0 0 — 
B.A.: , 
Professor 20 40.0 6 0 
Associate professor 47 6.4 38 7.9 
Assistant professor 16 8.5 25 0 
, - Other ranks 0 — 2 0 


® Percentage not shown when fewer than 10 in cell. 


for women. CSW EP will continue to work 
on behalf of the total Association to im- 
prove the operation of the total market for 
economists, including the academic mar- 
ket, and to improve the quality of educa- 
tion for women students in economics. 


Central to the latter goal is an increase 
in opportunities for women faculty at 
higher levels in the university so as to 
better utilize the capabilities of women 
educators. 

BARBARA B. REAGAN, Chairperson 


REPORT OF REPRESENTATIVE TO THE 
INTERNATIONAL ECONOMIC ASSOCIATION 


During the calendar year 1975, the In- 
ternational Economic Association held 
two conferences and one symposium. 

The research conference in S’Agaro, 
Spain, April 21-26, 1975 was on “The 
Microeconomic Foundations of Macro- 
economic Theory.” It was prepared by a 
Program Committee chaired by Geoffrey 
C. Harcourt (Australia), with Sir John 
Hicks (United Kingdom), T. Negishi 
(Japan), Luigi Spaventa (Italy), Erich 
Streissler (Austria), and James Tobin 
(United States) as members. Three Amer- 
icans presented papers: Robert E. Hall, 
Tjalling C. Koopmans, and Axel Leijon- 
hufvud; another three acted as discus- 
sants: Paul Davidson, Martin Shubik, and 
Joseph Stiglitz. 

The symposium, held in Kiel (Federal 
Republic of Germany), July 7-12, 1975, 
was on “The Organization and Retrieval 
of Economic Knowledge.” It was prepared 
by Herbert Giersch (F. R. Germany) and 
Mark Perlman (United States) as co- 
chairmen of a Program Committee which 
included also Mark Blaug (United King- 
dom), J. Meyriat (France), and Vladimir 
A. Vinogradov (USSR). Papers were 
given by economists as well as librarians 
and information-systems analysts. Partici- 
pants from the United States included, be- 
sides Mark Perlman, Martin Bronfen- 
_ brenner, Ronald Coase, Otto Eckstein, 
Glyn Evans, Michael Gort, Harry G. John- 
son, Charles Kindleberger, James Morgan, 
Naomi Perlman, Anna Schwartz, Carl 
Shoup, Joseph Spengler, and William G. 
Tyler. 

A conference at Saltsjobaden (Sweden), 
August 28-September 3, 1975, was held 
on “Inflation Theory and Anti-Inflation 
Policy.” The Program Committee was 
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chaired by Erik Lundberg and included 
Bela Csikos-Nagy (Hungary), Giorgio 
Fua (Italy), Robert J. Gordon (United 
States), Richard Lipsey (Canada), Mi- 
chael Parkin (United Kingdom), Don Pa- 
tinkin (Israel), and P. de Wolff (Nether- 
lands). Economists from the United 
States, delivering or discussing papers, in- 
cluded William Branson, Martin Bronfen- 
brenner, James Duesenberry, Stanley 
Fischer, Marcus Fleming, Robert J. Gor- 
don, Dwight Jaffee, and Fritz Machlup. 

For the calendar year 1976 three re- 
search conferences are being prepared. 
The first, on “Economic Relationships be- 
tween Different Economic Systems (East 
and West),” will be held in Dresden (Ger- 
man Democratic Republic), June 28- 
July 3, 1976. The Program Committee is 
chaired by Oleg Bogomolov (USSR) and 
includes Abram Bergson (United States), 
Michael Kaser (United Kingdom), Gun- 
ther Kohlmey (German Democratic Re- 
public), Franz Nemschak (Austria), and 
Josef Pajestka (Poland) as members. 

The second conference will be held in 
Urbino (Italy) from September 1 to 8, 
1976 on “Econometric Contributions to 
Public Policy.” The Program Committee, 
under the chairmanship of Richard Stone 
(United Kingdom), includes Emilio 
Fontela (Spain), Lev V. Kantorovitch 
(USSR), Janos Kornai (Hungary), Jauko 
J. Paunio (Finland), and Richard E. 
Quandt (United States). 

The third conference is scheduled to be 
held in Teheran (Iran) September 18 to 
23 on “Economic Choice of Technolo- 
gies for Developing Countries.” A Pro- 
gram Committee is being formed with 
K. N. Raj (India) as Chairman. 

In 1977 the Fifth World Conference 
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will be held in Tokyo (Japan) from 
August 29-September 4, 1977. The topic 
will be “Economic Growth and Re- 
sources.” The Program Committee is 
chaired by Edmond Malinvaud (France). 

Two volumes of proceedings were pub- 
lished during 1975 (although the imprint 
states 1976 as the year of publication): 
Methods of Long-Term Planning and 
Forecasting, edited by Tigran S. Khacha- 
turov; and Economic Factors in Popula- 
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tion Growth, edited by Ansley J. Coale. 
Two other volumes are scheduled for pub- 
lication in the first half of 1976: The Eco- 
nomics of Public Services, edited by Mar- 
tin S. Feldstein, and Economic Integration: 
Worldwide, Regional, Sectoral, edited by 
Fritz Machlup. All these volumes are pub- 
lished in London by Macmillan and in 
New York by The Halsted Press. 


Fritz Macuuup, Chairperson 


REPORT OF COMMITTEE ON 
ECONOMIC EDUCATION 


In 1975, this Committee continued the 
implementation of a broad program laid 
out in its 1972 agenda for improving the 
teaching of economics (published in the 
American Economic Review in May, 
1973). This year, special emphasis has 
been placed on the following: 

1. The project outlined in the 1972 
agenda to help university economics de- 
partments provide more effective training 
for Ph.D.s has been further extended. It is 
now in successful use at seven universities 
training a large number of potential teach- 
ers. Information on these experiences, on 
teaching materials available, and on 
teaching techniques has been organized 
into a special set of materials which the 
committee hopes will be useful to a wide 
variety of universities training future 
teachers. Further information can be ob- 
tained by writing Dr. Arthur Welsh, Joint 
Council on Economic Education, 1212 
Avenue of the Americas, New York, New 
York 10036. 

2. Recent Advances In Economics, edi- 
ted by Rendigs Fels and John Siegfried of 
Vanderbilt University, under the general 
policy guidance of this Committee, has 
appeared as the first of the new Readings 
series designed to help teachers at small 
institutions keep up-to-date on central 
areas of economic theory and policy. This 
volume contains 25 articles chosen to pro- 
vide information on recent advances in 
economics. They are selected to be of 
special help to teachers of economics at 
community and junior colleges and at 
other smaller colleges and universities 
where faculty members often find it diffi- 
cult to keep up with new theory and policy 
developments and do an adequate job 
teaching a wide variety of courses. The 
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volume is available (in paperback) from 
Richard D. Irwin, Inc., which has pub- 
lished it in cooperation with this Com- 
mittee. Future volumes will be prepared 
and published if this one seems to serve 
a useful purpose. 

3. The Committee has completed a re- 
view of experience with the Journal of 
Economic Education, published by the 
Joint Council on Economic Education with 
the cooperation of this Committee. The 
Journal has, in our judgment, been very 
successful. It now has a paid subscription 
list of some 2,600 persons, mainly college 
and university teachers at the undergradu- 
ate level. It is now in its seventh year, 
and has published a wide-ranging set of 
articles, mainly reporting research results 
evaluating different teaching approaches 
for undergraduate courses in economics. 
It has become the main source of in- 
formation to members of the profession on 
such teaching developments’ and experi- 
ments. Professor Henry Villard, editor of 
the Journal, plans to broaden out some- 
what the types of articles published, in- 
cluding a number of commissioned pieces 
on major developments of special interest 
to undergraduate teachers. We commend 
the Journal to economists who have spe- 
cial interests in undergraduate teaching. 

4, The Joint Council on Economic Edu- 
cation is publishing reports on a series of 
six special projects, at as many universi- 
ties, to develop experimental courses in 
elementary economics which might be 
transferable to smaller colleges which, 
because of limited manpower or time, have 
difficulty in developing elementary courses 
of particular usefulness to their own stu- 
dents. A small volume is being published 
on the course developed at each of the 
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cooperating institutions (Colorado, Flor- 
ida State, Harvard, Indiana, University 
of Nebraska, and Vanderbilt). The courses 
developéd at the different institutions vary 
widely. Copies of the booklets are avail- 
able from the Joint Council on Economic 
Education, 1212 Avenue of the Amer- 
icas, New York, New York. 

5. This Committee has cooperated with 
Change Magazine, under a grant from the 
Fund for Post-Secondary Education, in a 
project to publish detailed information on 
interesting examples of innovative under- 
graduate teaching in a number of fields 
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of knowledge. The purpose of the pro- 
gram is to identify, with the cooperation 
of the various disciplinary associations, 
examples of some of the best efforts to 
improve undergraduate teaching. Ckange 
(and the Journal of Economic Education) 
will publish the studies of each of the 
programs chosen for special attention. 
Choices of the programs to be included 
will be made by.the officials of the pro- 
ject. These studies should be published 
over the period 1976-78, and, tentatively, 
will include several economics courses. 
G. L. Bacu, Chairperson 


REPORT OF THE COMMITTEE ON 
US-SOVIET EXCHANGES 


It may be desirable for the record to 
begin this report with an account of the 
early discussions leading to the visit of 
the Soviet delegation in April 1975. 


Preliminary Talks and Letters 


The first suggestion for this undertaking 
came from Academician Nikolay P. Fedo- 
renko, Director of the Central Economi- 
cal Mathematical Institute of the Academy 
of Sciences of the USSR. He made the 
suggestion at a small party he gave for 
Fritz Machlup and others in Moscow in 
December 1972 on the occasion of a con- 
ference of the International Economic 
Association. Machlup acknowledged Fedo- 
renko’s “suggestion of annual symposia 
of the USSR and the U.S.A.” in his letter 
of December 22 and promised further ex- 
plorations with the Ford Foundation 
about the possibilities of financing such a 
project. A week later at the Executive 
Committee of the American Economic 
Association (AHA), Machlup reported the 
discussions with Fedorenko and was asked 
to continue his explorations with the Ford 
Foundation. He and Abram Bergson met 
with officers of the Ford Foundation. On 
March 15, Machlup wrote to Fedorenko 
that the Executive Committee of the AEA 
and the officials of the Ford Foundation 
expressed considerable interest in the pro- 
ject. Fedorenko replied on April 10 and 
promised to make concrete proposals after 
consulting his colleagues of the Academy of 
Sciences of the USSR. Machlup wrote to 
Fedorenko on May 8, 1973, but received 
no reply. 

In August 1973, on the occasion of an- 
other visit of Machlup in Moscow, Aca- 
demician Tigran S. Khachaturov repeated 
the proposal for annual symposia (appar- 
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ently without earlier discussion with 
Fedorenko). He suggested that an official 
invitation be sent by the President of 
the American Economic Association, ad- 
dressed to President Mystislav Keldish of 
the Moscow Academy, with carbon copies 
to Fedorenko and Khachaturov. Machlup 
told Khachaturov that we would first have 
to secure the funds and then obtain the 
definite concurrence of the Executive 
Committee of the AEA. 

In October 1973, Machlup wrote to 
Craufurd Goodwin of the Ford Founda- 
tion, requesting some assurance of Foun- 
dation help before the proposal could be 
brought to the Executive Committee. On 
December 12, 1973, in a meeting at the 
Ford Foundation, it was agreed that 
IREX would provide the funds needed by 
the AEA to host twelve economists from 
the USSR for two weeks in the United 
States. At the December meetings Mach- 
lup reported again to the Execytive Com- 
mittee of the AEA, which responded fav- 
orably, and in a letter of January 6, 1974, 
he briefed President Walter Heller on the 
course of events. 

In February 1974, President Heller ap- 
plied to Allen Kassof of IREX for a grant 
of $7,000 to finance the proposed visit. 
After a concurring vote by the Executive 
Committee in its March meeting, Heller 
appointed a committee to plan for the visit 
of the USSR economists, the committee 
to consist of Abram Bergson, John R. 
Meyer, and Fritz Machlup (as Chair- 
man). On May 10, Heller dispatched an 
invitation to President Keldish of the 
USSR Academy, with carbon copies 
to Fedorenko and Khachaturov, and 
(through Kassof of IREX) to Fedoseév 
in Moscow. He also asked Burkhardt of 
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the American Council of Learned Socie- 
ties (ACLS) in Washington to endorse 
the invitation in accordance with the 
agreement with the ACLS under the pro- 
visions of the General Agreement between 
the two governments concerning contacts, 
exchanges, and cooperation, signed on 
June 13, 1973. 

No official reply was received for sev- 

.eral months. In August Machlup saw 

Fedorenko and Khachaturov at the Buda- 
pest Congress of the International Eco- 
nomic Association. Khachaturov asked 
whether February or March 1975 would 
be acceptable dates for a visit of a Rus- 
sian delegation. On October 20, 1974, 
Khachaturov sent to Heller an official 
acceptance of the invitation: This was 
confirmed by Heller in his letter of 
November 8. 

At the Executive Committee in Decem- 
ber 1974 it was agreed to propose sched- 
uling the Symposium for April 1975. 
Machlup cabled to Khachaturov and re- 
ceived confirmation on January 6, 1975. 
At last the preliminaries had been com- 
pleted and the actual planning for the 
first Symposium could get under way. 


Planning the First Symposium 


In a letter of January 20, 1975, Kha- 
chaturov proposed six topics. All of these 
topics were accepted. Khachaturov was 
asked to send a list of the members of the 
Russian participants and to send copies 
of the papers as soon as possible. A list of 
twelve economists was given by Khacha- 
turov in a letter postmarked March 14 
and again in a telegram of March 25. 
The name of a Mr. Smirnov, included in 
the first list, was omitted in the telegram; 
upon our inquiry we were told by tele- 
gram on April 1 that Smirnov had with- 
drawn. The arrival was set for Friday, 
April 11, at Dulles Airport, Washington. 

Only four papers had been received, two 
of them too late for distribution to pro- 
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spective participants. Here is a list of the 
four papers: 


(1) T. S. Khachaturov, “Dynamics of 
Capital Investments and Their 
Efficiency ;” 

(2) S. Nikitin, “Capital Investments, 
Fixed Productive Assets, and Their 
Efficiency: A Comparative Study;” 

(3) A. Tolkachev, “Methods of the Long- 
Term Forecasting of the Volume and 
Effectiveness of Investments in the 
National Economy;” and 

(4) O. Bogomolov, “Experience in Im- 
proving Economic Management in 
the European Socialist Countries.” 


Only ten of the eleven announced mem- 
bers of the USSR delegation actually came. 
The eleventh man, Victor Petrovich Kra- 
sovsky, Department Chief, Institute of 
Economics, did not arrive; he evidently 
failed to receive the necessary exit visa. 

John Meyer appointed Gary Fromm of 
the National Bureau of Economic Re- 
search (NBER) as coordinator of the 
program and itinerary. The program pro- 
vided for meeting the Russian visitors at 
their arrival at Dulles Airport, on Friday, 
April 11; an agenda meeting and general 
discussions on the morning of Saturday, 
April 12; a reception by the NBER in 
Washington on Sunday, April 13 in the 
afternoon; and six half-day sessions for 
papers and discussions; Sunday morning, 
Monday morning, Tuesday morning and 
afternoon, Wednesday morning and Thurs- 
day morning, all held in the State De- 
partment in Washington. For the subse- 
quent seven days it provided for a visit 
to Columbia University on Friday, April 
18, followed by two free days in New 
York City; a visit to Princeton University 
on Monday, April 21; to the Wharton 
School of the University of Pennsylvania 
on Tuesday, April 22; to Harvard Uni- 
versity and the NBER in Cambridge on 
Wednesday, April 23; to Massachusetts 
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Institute of Technology and Data Re- 
sources Inc. on Thursday, April 24. De- 
parture from Washington was set for 
Friday, April 25. 


The Symposium 


The following topics were discussed in 
the six sessions of the symposium: 


(1) “Methods of Determining the Effici- 
ency of Investments: and the Choice 
of Variants and Alternatives” 

(2) “Methods of Forecasting Capital 
Investments” 

(3) “Experience in Improving Economic 
Management in European Socialist 
Countries” 

(4) “Effectiveness of Capital Investment 
in Public Service Sectors” 

(5) “Comparisons of the Efficiency or 
Productivity of Investments in Dif- 
ferent Countries” 

(6) “Prospects for Soviet-American Eco- 
nomic Relations” 


The composition of what might be 
called the American delegation proved to 
be a serious problem. The main difficulty 
was that, of the large number of persons 
invited from places other than Washing- 
ton, only a few could find the time to at- 
tend at all and practically none could 
attend for more than two days. Only 
economists residing in Washington could 
be counted on to attend regularly, but a 
number of those approached were also 
unable to participate. As a result, the par- 
ticipation by American economists was 
totally inadequate, especially after the 
first meeting. Some of our colleagues from 
Philadelphia, particularly Lawrence Klein 
and Irving Kravis saved the day by com- 
ing to one additional session. Several econ- 
omists from the Washington region did 
the best they could to keep up the appear- 
ance of a symposium in some of the re- 
maining sessions. 
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No one is to be blamed for this poor 
showing on our part. We were evidently 
too optimistic regarding the length of 
time for which our colleagues could get 
away from their regular duties to attend 
a meeting of which they had received very 
short notice. With hindsight one may say 
that we should have relied more on our 
colleagues residing in the Washington area 
and should have invited them much earlier 
than we did. 

Some of our Russian guests remarked 
that papers should have been prepared 
also by the American participants. This, 
however, would have been impossible be- 
cause of the short notice. Even if all Rus- 
sian papers had arrived in time for dis- 
tribution four or five weeks before the 
symposium, one could not have expected 
any of the American economists to pre- 
pare discussion papers in a hurry and 
have them available for the Russian 
visitors. 


The Visits to East Coast Institutions 


If the formal sessions of the symposium 
proved less than successful, the visits to 
various institutions can be regarded as 
highly satisfactory. Initially our guests 
were somewhat disappointed when they 
were told that a visit to the West Coast 
could not be arranged; there was neither 
enough time nor enough money available 
for such a long trip. However, they found 
the visits to the eastern institutions very 
successful from several points of view; 
they were glad to see some of the sights, 
to meet many economists, to listen to lec- 
tures and briefings, and to engage in in- 
formal discussions on topics of their 
interests. 

In New York, the visitors spent the 
morning with the Economics Department 
at Columbia University. In the afternoon 
they attended a seminar at the National 
Bureau of Economic Research. There 
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were no planned activities for Saturday 
and Sunday, so that the visitors could 
make their own plans for these free days. 

In Princeton, our guests attended two 
lectures in the Department of Economics, 
were shown the Computer Center and the 
Woodrow Wilson School of Public and 
International Affairs, and, finally, the In- 
stitute for Advanced Study. 

In Philadelphia, they received briefings 
at the Wharton Econometric Forecasting 
Associates Inc. and attended a seminar 
at the Economics Department of the Uni- 
versity of Pennsylvania. 

In Cambridge, the visitors had a brief- 
ing at the National Bureau of Economic 
Research and a discussion comparing 
American and Soviet methodologies and 
findings. They were also shown the VBER 
Computer Research Center, especially 
their SESAME, TROLL, and XMP sys- 
tems. In addition, there were visits 
at Data Resources Inc., Harvard Uni- 
versity and Massachusetts Institute of 
Technology. 
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Recommendations 


Khachaturov proposed that the next 
symposium be held in Moscow in the 
second half of June 1976. The timing may 
suit many American economists, since it 
will be well after commencement here 
and before some other conferences in 
Europe. (We know of at least two Euro- 
pean conferences that begin on June 28, 
1976.) 

Khachaturov listed a number of pre- 
ferred subjects for the symposium. Berg- 
son suggested, and the rest of the com- 
mittee agrees, that we should not embark 
on a wide array of topics, but choose one 
that in itself is broad enough to elicit in- 
terested response from a number of spe- 
cialists. The topic most appropriate from 
this point of view would be “The Eco- 
nomics of Technological Progress.” 

This broad subject would allow discus- 
sions of such aspects as the meaning and 
nature of technological progress; the in- 
stitutional framework, including the or- 
ganization of research and development, 
patenting, etc.; trends in the volume of 
R&D activities; the measurement of 
technological progress; the diffusion of 
new technologies; and the international 
transfer of technological information. 

We believe that a good group of Ameri- 
can economists, knowledgeable in several 
aspects of this topic, could be selected and 
invited to the symposium. As to the num- 
ber of participants, we think of ten to 
twelve. A large number would not only 
make travel expenses too high but might 
reduce the intensity of involvement in 
the discussions. 

Khachaturov wants us to submit papers 
in advance. We fear that such a require- 
ment would reduce the chances of our 
best possible candidates accepting our in- 
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vitation. Hence we propose that American 
participants be asked to submit only brief 
outlines, which they would then elaborate 
orally at the symposium in Moscow. 
Fromm suggested that we try to obtain 
funding of the travel expenses from the 
U.S. Department of State. We propose 
that this be explored. If it proves impos- 
sible, we can still fall back on IREX as 
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the financial sponsor of the undertaking. 

We finally propose that a committee 
be appointed without much delay, charged 
with the task of selecting the American 
participants and assigning the topics on 
which they ought to prepare outlines for 
the symposium. We ought to inform 
Khachaturov before the summer is over. 

Fritz MACHLUP, Chairperson 


Jos Orcnines For Economists 


A bimonthly listing of job vacancies 


Available only to AEA members and to organizations and departments of 
economics who agree to list their openings. 


| would like to subscribe to Job Openings for Economists and enclose a 
check for one year. 


` 1976 Subscription Rates—U.S.A., Canada, and Mexico (first class): $6.00 
junior member, $12.00 others; foreign airmail: $12.00 junior member, 
$18.00 others. 
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C I am not a member but would like to become one. My application is enclosed. 
O {For organizations) We agree to list our vacancies in JOE, 
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Volume XII—1970 
INDEX OF ECONOMIC ARTICLES 


Prepared under the auspices of 


THE JOURNAL OF ECONOMIC LITERATURE 
i of the 


AMERICAN ECONOMIC ASSOCIATION 


now available at 
$35.00 


Special discount of 30% given to members of the American Economic Associa- 
tion. The Index lists, both by subject and author, articles in 220 major economic 
journals and in collective volumes published during 1970. It also lists articles 
or testimony from selected congressional committee hearings or prints (i.e. gov- 
ernment documents). Most of these features cannot be found in any other single 
reference source. 


Volume XII is a continuation of earlier volumes, I-X (1886-1968), in scope and 
content. These are still available at $7.50 per volume. Volume XIII (1971) will 
be available for delivery in July, 1976 and Volume X! (1969) in September, 
1976. In addition, Volume XIV (1972) is scheduled for publication by the end 
of the year. 


(clip and mail) 


Richard D. Irwin, Inc. 
Homewood, Illinois 60430 


Please send me copy(ies) of the Index of Economic Articles, Volume XII @ 
. $35.00 less 30% (AEA members only). 


Name 
Address 
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GUIDE TO 
SP | GRADUATE STUDY 


IN ECONOMICS 
AND 


AGRICULTURAL 
ECONOMICS 


DRINED STATES OF AMERIGA 
ANO TANADA 


THIRD OMIN 


Designed to provide students antic- 
ipating graduate study in econom- 
ics and agricultural economics, 
and their advisors, with information 
on available graduate training 
programs. 


Includes descriptions of 236 grad- 
uate programs, supplemented by 
comparative data and information 
for prospective students, domestic 
and foreign. 


Published by the Economics Insti- 
tute under the auspices of the 
American Economic Association, 
and the American Agricultural 
Economics Association. 


Guide to Graduate 
Study in Economics 
and Agricultural 
Economics 

in the United States 
of America 

and Canada 


THIRD EDITION 


Distributed by: 

RICHARD D. IRWIN INC., 
1818 Ridge Road, 
Homewood, Illinois 60430 


PRICE: $7.50 per copy 





INVESTMENT ANALYSIS AND 
SECURITIES MARKETS 


Morris Mendelson and Sidney Robbins 

The most comprehensive, up-to-date—and literate—introduction to the 
theory and practice of investment currently available. “A fine text that 
combines broad coverage of capital market institutions with a good 
introduction to some of the more recent analytical approaches. I strongly 
recommend it.”--MARTIN GRUBER, Graduate School of Business 
Administration, New York University Just published $17.50 


FOUNDATIONS OF FINANCE 


Portfolio Decisions and Securities Prices 
Eugene F. Fama 


This superb text by one of the country’s leading scholars in the field of 
finance introduces the student to the modern theory of finance and also 
presents him with the empirical tests and evidence for that theory. By thus 
demonstrating how theory explains the actual decisions of investors and 
the pricing of securities, Professor Fama motivates the student to master 
the theory. An indispensable work for student and seasoned practitioner 
alike. Due June, 1976 $17.50 


U.S. POWER AND THE 
MULTINATIONAL CORPORATION 


The Political Economy of Foreign Direct Investment 
Robert Gilpin 


“An original attempt at linking the empirical study of private investment 
abroad by the leading world economic power to the theory of the inter- 
national economic order, and a constructive suggestion for an alternative 
American economic policy.” -STANLEY HOFFMANN, Harvard 
Just published $10.95 


THE INTERNATIONAL MONEY GAME 
Second Edition 
Robert Z. Aliber 


A revised and up-dated edition of a classic text and reference in the field. 
Due July, 1976 Cloth: $10.00, Paper: $4.95 


INTRODUCTION TO NEW. SIGNIFICANT. 


MICROECONOMICS ) 
David Laidler E A C 
“The ideal undergraduate text—rigorous, 
a sen o l aldea written 

performance. ROBERT W. CLOWER BASIC BOOKS INC. 


Published $11.95 10 EAST 53RD ST, NEW YORK 10022 





Please mention Ture American Economic Review When Writing to Advertisers 


i 


The Economics of 
Multi-Plant Operation 


An International Comparisons Study 


F. M. Scherer, Alan Beckenstein, 
Erich Kaufer, R. Dennis Murphy, 


Francine Bougeon-Maassen 

This book examines the economics of multi-plant operation of man- 
ufacturing firms in national industries, analyzing the experience of 
twelve industries in West Germany, France, the United Kingdom, 
Sweden, Canada, and the United States. 


Harvard Economic Studies. $18.00 


Harvard University Press 
Cambridge, Massachusetts 02138 


JOURNAL OF ENERGY AND DEVELOPMENT 


A biannual publication under the auspices of the International Research Center for Energy and 
Economic Development (ICEED) and the University of Colorado 
— 


Vol. 1, No. 2 Spring 1976 


Oil, Inflation, and Recession, Gottfried Haberler (Harvard) 
Energy: A New Direction, U.S. Senator Mike Gravel 


U.S. Regional Economic Consequences of High Energy Prices, William Miernyk (Wes 
Virginia Univ.) : 


Oil Imports Are Not the Answer, Thomas Willet (U.S. Treasury Department) 


Other articles on: nationalization, OPEC surpluses, absorptive capacity in the Mideast, oil pricing. Book review section 
also included. 


Advisory Board of Editors includes: Kenneth Boulding (Colorado), Bent Hansen 
(California-Berkeley), Charles Issawi (Princeton), Robert Mabro (Oxford), E.S. Mason 
(Harvard), John Powelson (Colorado) 


Annual subscription rates (surface post included): All orders. manuscripts and communications to: 
Institutional - $18 

Individual - $12 The Journal of Energy and Development 
Academic - $9 216 Economics Bldg., University of Colorado 
Payment should accompany order Boulder, Colorado 80309 U.S.A. 
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The London Economist urges this book 
for the “earnest citizen.” Why not for your 






E “if an earnest citizen, stirred to interest in 
monetarism...determines to try to get to 
the bottom of the subject, his instinct is 
absolutely sound. No area of public policy 
is likely to affect his future prospects more 
directly than the ability of the economy to 
cope with inflation or deflation or the mod- 
ern malady of coniriving to have both at 
once. 

“Yet if the instinct is sound, the pursuit of 
information is perplexing in the extreme... 

“But he might not. ..[find it] so if he could 
be persuaded to pick up Professor Gal- 
braith’s light-hearted yet profoundly seri- 
ous gallop through the history of money 
which, beginning with the Kings of Lydia 
and ending with the slumpflation of 1975, 
might give him, as a general reader, some 
sense of the simplicities, iranies and decep- 
tions of the world’s long monetary debate. 
There he will learn a fundamental 
point — that throughout history 
what can be done by govern- & 
ments or bankers about money $ 
supply is fundamentally a poli- 
tical, notan economicissue... 
The conclusion will not com- 
mend the book to those whom 
Professor Galbraith defines 
as the conventionally wise. 
That is hardly his intention. 
But the interested citizen 
will find himself enlight- 
ened and, which is even } 


good and earnest students? 


WHENCE IT CAME, WHERE IT WENT 












more unlikely, continuously amused.” 
—The Economist, London, October 25, 1975 


E “MONEY is an application of Galbraith’s 
analysis of power to the economic history 
of the West. Who wins and who loses is 
always clear in this highly readable account 
of the evolution of banking, the rise of paper 
money, the role of war in inflation, the 
mechanics of the great swindles from John 
Law to our own Bernard Cornfield, the rise 
of Keynesian fiscal theory, and the mys- 
tique and muddle which accompany the 
activities of the Federal Reserve and other 
central banks. 

“Galbraith performs the ‘Valuable 
service of draining the mystery out of 
banking...As ever, his prose, however 
gloomy its message, is a literary tonic.” 
— ROBERT LEKACHMAN, The Washington 
Post, September 7, 1975 


a by John 
Kenneth 
Galbraith 


$10 e HOUGHTON 
MIFFLIN 
COMPANY 


2 Park St., Boston 02107 
Publisher of the American Heritage Dictionary Photo: Murray Mosher 
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Ine ILU Is unique among woria organizations in inat workers’ 
and employers’ representatives have an equal voice with 
those of governments of its 127 member states. 


The publications cf the I.L.O. provide a unique source of 
information in a variety of fields as well as labor and 
social affairs. 


1975 Yearbook of Labor Statistics 


An indispensable source of reference and a research aid for business, industry, 
libraries, universities and gcvernment. $37.95 


Bulletin of Labor Statistics 
Complements the annual data given in the YEARBOOK OF LABOR STATISTICS. 
The Bulletin is published Quarterly, with supplements in the intervening months. 


Single: $4.75 Yearly: $15.95 
Combination Yearbook and Bulletin: $42.00 
International Labor Review 


Articles on economic and social topics of international interest affecting labor, 
research notes, notices of new books received by the ILO. 


Single: $3.2O 6issues, Yearly: $15.95 
Social & Labor Bulletin 


A current awareness tool with regard to the latest worldwide developments in 
labor legislation, major collective agreements, industrial disputes, and the re- 
sults of any major research carried out in the above fields. 


Single: $2.8O 4 issues, Yearly: $9.50 


` 
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y INTERNATIONAL LABOR OFFICE 
y Suite-330E, 1750 New York Avenue, N.W. 


Free Catalog on request. N} {Y Washington, D.C. 20006 + (202) 634-6335 


j QUANTITATIVE ECONOMIST 


Challenging opportunities exist with a young and growing organization dedicated to developing tech- 
nology which will help meet expanding energy demands in environmentally acceptable ways. 


We are a private, non-profit organization created to develop and coordinate a nationwide energy re- 
search plan with funding from all sectors of the nation’s electric utility industry. 


Currently we are seeking a Quantitative Economist to help develop a research program aimed at 
illuminating the interrelationships between energy systems and other aspects of the domestic and 
world economies. Major concerns will be with the monitoring of ongoing economic modeling projects 
and with the testing, cross-comparison, and integration of economic, environmental, and technological 
models bearing on key energy issues. Ph.D. in Economics or the equivalent is required, as well as a 
strong background in microeconomics, macroeconomics and mathematical programming. Experience 
should include large mathematical programming and macroeconomic models. 


Expect excellent fringe benefits, an attractive working environment and competitive salary. For im- 
mediate and confidential consideration, send your resume and salary history to Mr. R. C. Ensminger at: 


Electric Power Research Institute 


EPRI 3412 Hillview Avenue 
P.0. Box 10412 
Pale Alto, California 94303 


We are an equal opportunity employer m/f 
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new books from the 
G World Bank 


Economic Analysis of Projects 


Lyn Squire and Herman G. van der Tak . 
Numerous advances have been made in recent years in the theoretical literature 
on the evaluation of development projects. The authors here recommend a more 
systematic and consistent estimation and application of shadow prices than those 
which have characterized project analysis in the past. They favor and describe 
methods for calculating rates of return that take explicit account of the impact of a 
project on the distribution of income within a country, both between investment 
and consumption and between rich and poor. $10.00 hardcover, $4.00 paperback 


A Development Model 


of the Agricultural Sector of Portugal 
Alvin C. Egbert and Hyung M. Kim 
Are models more helpful in gaining insight into the development of an entire 
economic sector than conventional methods of sector and project analysis? A 
World Bank research project recently analyzed this question. One team used con- 
ventional methodology, while another employed a series of spatial equilibrium 
programming models. This paper explains the alternative methods, tests and 
analyzes the programming models, and highlights the differences in the recom- 
mendations. Suggestions are made for the broader application of the technique. 
World Bank Staff Occasional Paper No. 20 $6.50 paperback 


Size Distribution of Income 
A Compilation of Data 
Shail Jain 
The data contained in the many recent surveys of size income distribution is not 
easily accessible to economists and statisticians. The World Bank has therefore in 
this case made its assembled data available from eighty one both developing and 
developed countries. The estimates are given in a comparable format, reporting 
income shares accruing to each decile of the population as well as to the top five 
percent. The tables also show various inequality indices such as the Gini Co- 
efficient, the Kuznets index, and an entropy-based inequality index. Also listed are 
the original published sources for the material. $5.75 


published by 


Sols Hopkins 


The Johns Hopkins University Press, Baltimore, Maryland 21218 
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STUDIES IN INTERNATIONAL 
ENVIRONMENTAL ECONOMICS 
Ingo Walter 


A collection of studies on the interaction of 
environmental control and international 
economic interdependence. Discusses the 
implications for international economy of 
transfrontier pollution and environmental 
damage to global resources. 


0 471 91927-6 1976 364 pp. $22.95 


QUANTITATIVE ANALYSIS METHODS FOR 
SUBSTANTIVE ANALYSTS 
Henry F. DeFrancesco 


Designed to make new tools understandable 
to all substantive analysts who must make 
analyses, test hypotheses, draw conclusions, 
and make important decisions from information 
supplied by others. 


0471 20529-X 1975 431pp. $18.00 


_ $1,000 


RADIO 

Hugh G.J. Aitken 

A comprehensive, probing exploration into the 
origins of radio technology, examining the 
works of Heinrich Hertz, Oliver Lodge, and 
Marconi and applying their knowledge to 
usable technology. A volume in the Wiley 
Interscience Series: Science, Culture and 


Society. 
0 471 01816-3 1976 368 pp. $15.95 
ANALYSIS AND CONTROL OF 


DYNAMIC ECONOMIC SYSTEMS j 
Gregory C. Chow 

Presents effective methods for analyzing the 
properties of dynamic economic systems and 
for improving the dynamic performance of 
such systems by optimal control. A volume 

in the Wiley Series in Probability and 
Mathematical Statistics. 

0 471 15616-7 1975 316 pp. 


Available at your bookstore or write to 
Customer Information, Dept. 5548 


WILEY-INTERSCIENCE 
a division of John Wiley & Sons, Inc. 
605 Third Avenue, New York, N.Y. 10016 


In Canada: 

22 Worcester Road, Rexdale, Ontario 
Prices subject to change without notice. 
092 A 5548-WI 


$21.25 


ISEC Prize 


LAWAND ECONOMICS CENTER 


Announced 


The Law and Economics Center of the University of Miami School of Law 
is pleased to announce the first winner of its annual award of $1,000 for the 
most important contribution to scholarship in Law and Economics in the 


preceding academic year. The winner of the award for 1974-1975 is Pro- 
fessor Richard Posner of the University of Chicago Law School for his 
article, “The Economic Approach to Law.” Copies are available upon re- 


quest from the Center. 


Law and Economics Center 
University of Miami School of Law 
P.O. Box 248087 
Coral Gables, FL 33124 


Henry G. Manne, Director 
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Two New Books of 
Immediate Importance 
in banking and monetary theory and policy 


Edited by Thomas M. Havrilesky, Duke University 
and John T. Boorman, /nternationa/ Monetary Fund 


CURRENT PERSPECTIVES IN BANKING: 
Operations, Management, and Regulation 


Covers the sweeping changes of the last decade in the banking industry, 
including very recent developments in bank asset, liability, capital, 
and profit management. 


Includes articles by: Leonall C. Andersen, Paul S. Anderson, Donald I. Baker, 
Margaret E. Bedford, H. Prescott Beighley, George J. Benston, Edward G. Boehne, 
John T. Boorman, Andrew F. Brimmer, Alfred Broaddus, Albert E. Burger, 

Joseph E. Burrs, Samuel B. Chase, Jr., Kalman J. Cohen, Frederick R. Dahl, 

Arnold A. Dill, F..N.E. Committee on Banking, Donald R. Fraser, 

Maurice B. Goudzwaard, Stuart Greenbaum, Jack M. Guttentag, Roger H. Hinderliter. 
Paul M. Homar, W. Lee Hoskins, Donald P. Jacobs, ira Kaminow, Edward J. Kane, 
Robert E. Knight, William A. Longbrake, Clifton B. Luttrell, Thomas Mayer, 

Randall C. Meris, John J. Mingo, Neil Murphy, Stephen Rhoades, J.L. Robertson, 
Peter S. Rose, Stuart A. Schweitzer, Keith V. Smith, Lester C. Thurow, 

Edward E. Veazey, George J. Vojta, Carla M. Warberg, Ronald D. Watson, Frank Wille, 
and Joel M. Yesley. 568 pages, $9.95 


CURRENT ISSUES IN MONETARY THEORY AND POLICY 


Presents balenced treatment between empirical and theoretical 

work and between conflicting policy and philosophical views. 

Includes articles by: Leonall C. Andersen, Jane Anderson, Dan M. Bechter, ed 
Alan S. Blinder, Board of Governors of the Federal Reserve System, John T. Boorman, 
Arthur Burns, Keith M. Carlson, Joseph M. Crews, Richard G. Davis, Frank de Leeuw, 
David |. Fand, Benjamin M, Friedman, Milton Friedman, Edward M. Gramlich, 
Michael J. Hamburger, Thomas M. Havrilesky, A.G. Hines, Alan R. Holmes, 

Thomas M. Humphrey, Harry G. Johnson, Jerry L. Jordan, Edward J. Kane, 

Donald S. Kemp, Donald L. Kohn, Raymond E. Lombra, Thomas Mayer, 

Arthur M. Okun, Yung Chul Park, Robert H. Rasche, Paul Samuelson, Robert H. Sapp, 
Robert L. Schweitzer, Warren L. Smith, Robert M. Solow, Roger W. Spencer, 

Raymond G. Torto, John H. Wood, and William P. Yohe. 

628 pages, $10.35 


Of related interest: MONEY SUPPLY, MONEY DEMAND, AND 
MACROECONOMIC MODELS, by John T. Boorman and 
Thomas M. Havrilesky, a textbook with readings. 528 pages, $9.95 


Please write for examination copy for adoption consideration, using departmental stationery, 
giving the name of the course, when it will be taught, and estimated enroliment. For personal copies, 
a 10% professional discount will be allowed. 


AWN AHM PUBLISHING CORPORATION 


3110 North Arlington Heights Road, Arlington Heights, ftlinols 60004 
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Natonal & International 


The Innovation Decision in 
Soviet Industry 
by Joseph S. Berliner 


Professor Berliner’s book is the 
most detailed study to date of 
the role of innovation in Soviet 
industry. While focusing on 
this specific factor, it also con- 
siders the other crucial features 
that feed into the decision to 
innovate: planning, purchasing 
and marketing, money and 
finance, labor relations, wages 
and salaries, costs and profits. 
Dr. Berliner explains how these 
elements function within the 
socialist economic structure, 
then examines their individual 
effects on the overall process 
of innovation. 


$35.00 


“An entire herd 
of sacred cows 


has hereby been 
most efficiently 


slaughtered, 
quartered and 


hung out in 
public view” 


ECONOMISTS AT BAY 


Why the Experts Will Never 
Solve Your Problems 


by Robert Lekachman 





The International Operations 
of National Firms: 

A Study of Direct Foreign 
Investment 

by Stephen H. Hymer 
Introduction by Charles P. 
Kindleberger 


The background of this mono- 
graph is as unusual as its argu- 
ment is persuasive. It is the dis- 
sertation of a radical economist 
whose fast-rising career was 
abruptly cut short by a fatal 
accident in 1974. Initially re- 
jected for publication, the thesis 
nonetheless carried on an active 
underground life, gaining an 
impressive reputation in the 
field. Now, with increasing 
public awareness of multi- 
national corporations, this dis- 
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Illustration by Onyshkewych 


McGRAW-HILL Bj; 

BOOK COMPANY ©, 

1221 Avenue of the Americas | a 
New York, New York 10020 


cussion seems more insightful 
than ever. Hymer’s associates 
and colleagues have brought 
the essay “above ground,” 
giving it the full recognition it 
deserves as an original contri- 
bution to the theory of inter- 
national investment. 


$10.00 


The MIT Press 
Massachusetts Institute of 
Technology 

Cambridge, Massachusetts 
02142 


“This is a wise and delightful 
book and by far the best thing 
that will be written by an econ- 
omist this year, or probably for 

the next several.” 
—JOHN KENNETH GALBRAITH, 
The New Republic 


“This is an elegantly written 
and hard-hitting analysis of our 
economic plight and the failure 
of the economics profession to 
come to grips with it. It is the 
single best book in economics 
| have read this year.” 

. —ROBERT L. HEILBRONER 


“in a sharp and witty analysis 
of the state of economics to- 
day, he tells us in blunt lan- 
guage where the trouble lies.” 
—Puhlishers Weekly 

*Kirkus Reviews $8.95 


An Alternate Selection of 
Fortune Book Club 


We book the best! 


At your bookstore or 
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IT’S NOT TOO LATE TO ADOPT... 


Douglass C. North and Roger LeRoy Miler 
THE ECONOMICS OF PUBLIC ISSUES, Third Edition 


A best-seller through two editions, this lively book illustrates specific applications of the 
microeconomic principles taught in introductory courses. Thoroughly updated, the Third 
Edition includes new chapters on the economics of scarcity, alternatives to mass transporta- 
tion, land use planning, the petroleum crisis, bribery, and income differences. January 1976. 
179 pages; $3.95; paper. Instructor’s Manual. 


William H. Branson and James M. Litvack 
MACROECONOMICS 


This simplified text with no calculus adapted from Branson’s MACROECONOMIC THE- 
ORY AND POLICY is suitable for intermediate courses. The text initially discusses a gen- 
eral framework of the macroeconomy and then turns to the static equilibrium model of 
income determination and the various components of aggregate demand. February 1976. 
433 pages; $12.95. 


Stanley Kaish 
MICROECONOMICS: Logic, Tools, and Analysis 


This text offers step-by-step, well-diagrammed explanations of all topics covered in under- 
graduate microeconomics courses. Two innovative methods are used: a question-and-answer 
format segments material into easily digestible units; 265 carefully sequenced diagrams 
with comprehensive captions and comments clearly demonstrate particular aspects of theory. 
January 1976. 427 pages; $11.95. Instructor’s Manual. 


Sar A. Levitan, Garth L, Mangum, and Ray Marshall 
HUMAN RESOURCES AND LABOR MARKETS: = 
Labor and Manpower in the American Economy, Second Edition 


Thoroughly revised and updated, this is the only comprehensive text that combines tradi- 
tional labor economics with the recent emphasis on development of human resources and 
federal manpower programs. Throughout, theory and policy are carefully integrated, and 
theory useful for policy decisions is stressed. January 1976. 631 pages; $15.95. 


Richard S. Thorn 
INTRODUCTION TO MONEY AND BANKING 


This text provides an up-to-date picture of the rapidly changing financial system. The author 
uses a balanced approach, synthesizing Keynesian and monetarist theories but pointing out 
important differences where they exist. Throughout, empirical material supports theoretical 
analysis, February 1976. 544 pages; $13.95. Instructor's Manual. 


To request examination copies, write 
to Lilian Schein, Dept. 300. Please 
include course title, enrollment. and 
present text. 


10 East 53d Street 
New York, N.Y. 10022 Ow 
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Topics in INEQUALITY AND 


GENERATING INEQUALITY 


Mechanisms of Distribution in the U.S. Economy 


Lester C. Thurow 


After reviewing the basic data about the actual distribution of earnings and wealth in the 
United States economy, Professor Thurow subjects the prevailing marginal-productivity expla- 
nation of that distribution to a withering theoretical and empirical critique. Moreover, he 
develops for the first time alternative theories of distribution that square with the observed 
facts — a job-competition model to explain the distribution of earnings and a random-walk 
model to explain the distribution of wealth. “The most interesting and original piece of work 
on income distribution that | have read in a long time, Thurow has an ingenious and | think 
convincing explanation for the income inequalities generated by our economy. | am happy to 
recommend it.”— ROBERT L. HEILBRONER. “An impressive radical critique of existing income 
and wealth distribution.” ROBERT LEKACHMAN, The Chronicle of Higher Education. 

Just published Cloth: $10.95 Paper: $5.95 


ANARCHY, STATE, AND UTOPIA 


Robert Nozick 


“Fresh and compelling . . . deserves a careful reading. . . . The most interesting undertaking 
in (this book) is Nozick’s consideration of whether economic inequality warrants or justifies 
coercive action by the state.’—Journal of Economic Literature. “Must be read . . . Nozick 
proposes the conflict between liberal socialism and freedom more cogently and more rele- 
vantly than any writer 1 know.”-—ALAN DERSHOWITZ, Harvard Law School. “A fabulous book, 
a majar contribution to political theory and moral philosophy. There is nothing else like it.” 
GILBERT H. HARMAN, Princeton University. “A major event in contemporary political philos- 
ophy.”— PETER SINGER, The New York Review of Books. “A book that simply must be read, 
perhaps more than any other non-fiction work that has been published in the past few 
years.” — CHRISTOPHER LEHMANN-HAUPT, The New York Times, Winner, 1975 National Book 
Award in Religion and Philosophy. $12.95 


READING RAWLS 
= Critical Studies of A Theory of Justice 


Norman Daniels, Editor 


“A topically oriented collection of studies on A Theory of Justice, designed as a guide to 
reading Rawls. It brings together 14 academic philosophers whose contributions Daniels has 
organized around Rawls’ ‘original position,’ his method, principles of justice, and some of 
the relationships between the theory and the social sciences. . . . These essays are of high 
quality.” —The Alternative Just published Cloth: $15.00 Paper: $5.95 


CLASS IN A CAPITALIST SOCIETY 


A Study of Contemporary Britain 
John Westergaard and Henrietta Resler 


This pioneering book on class inequality in a major Western country anchors a Marxist inter- 
pretation of class in empirical fact and, at the same time, dispels the myths with which 
conventional sociology has surrounded the study of class. Just published $15.00 


THE FUTURE OF INEQUALITY 


S. M. Miller and Pamela Roby 
Cloth: $8.95 Paper: $3.95 


THE STATE IN CAPITALIST SOCIETY 


An Analysis of the Western System of Power 
ee Miliband 
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INCOME REDISTRIBUTION 


SCHOOLING IN CAPITALIST AMERICA 


Educational Reform and the Contradictions of Economic Life 
Samuel Bowles and Herbert Gintis 


“Bowles and Gintis’s message is unambiguous: it is fruitless to expect education to alter 
existing distributions of income and wealth or even to discriminate fairly according to rela- 
tive ability. . . . Drawing upon history, linear regression and factor analysis, Bowles and 
Gintis have reinterpreted the significance and consequences of American education... . A 
first-class exercise in radical history and analysis . . . | do not overstate the case by saying - 
that with Schooling in Capitalist America, radical economics has come of intellectual and 
scholarly age.”— ROBERT LEKACHMAN, The Chronicle of Higher Education. “An important 
book.” CHRISTOPHER JENCKS, The New York Times Book Review. “It should have the close 
attention of all who are concerned with educational change and reform.” 


— JOHN KENNETH GALBRAITH Just published $13.95 
INEQUALITY 


A Reassessment of the Effect of Family and Schooling in America 
Christopher Jencks, et al 


“What is startling and impressive about the book is the way Jencks sees education from the 
larger perspective of the social and economic structures of society.” 
~ GEORGE LEVINE, The New York Times Book Review. $15.00 


THE “INEQUALITY” CONTROVERSY 
Donald M. Levine and Mary Jo Bane, Editors 


Covers the issues raised in Inequality, significantly enlarging the discussion of the relation- 
ship between education and distributive jiustice in America. 
Just published Cloth: $17.50 Paper: $6.95 


AFFIRMATIVE DISCRIMINATION 


Ethnic Inequality and Public Policy 


Nathan Glazer 
“A tempered, factually argued, vigorous polemic against the predominant drift of public 
policy on racial issues over the past decade. . . . A book worth reading. Public issues only 


infrequently receive serious, sustained arguments of this high order.” 
—The New York Times Book Review. Just published $10.95 


WHAT MONEY BUYS 


Inequality and the Social Meanings of Income 
Lee Rainwater 


“As far as | know, Rainwater is the only social scientist systematically researching the 
attitudes of the public toward our basic economic institutions. ... Any economist seriously 
concerned with the nature of our present institutions and the desirability of institutional 
reform would benefit from the insights of this study.” 

— ARTHUR M. OKUN, The Brookings Institution. $10.95 


Available at your bookstore 


or direct from the publisher 

Instructor's copies available A ( 
for 30-day free examination. 

Write to 


Pi aot EE e BASIC BOOKS INC. 
and starting date. 10 EAST 53RD ST, NEW YORK 10022 
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Consumer satisfaction cannot be explained by economists’ theories because 
intangible human needs—for comfort, for pleasure, for stimulation—can’t be 
quantified. With this broader view of the market place, Tibor Scitovsky gives 
both economists and consumers important new insights into the fundamental 
nature of buying decisions. “Informed, civilized, and very inducive of thought.” 

—John Kenneth Galbraith 


THE JOVLESS ECONOMY 


An Inquiry into Human Satisfaction and Consumer Dissatisfaction 


Tibor Scitousky 


OXFORD UNIVERSITY PRESS 
Bat Madison Avenue, New York N. £ 10016 
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Kuwait Institute for Scientific Research invites applications for the following 
Research positions in its Techno-Economics Division: 


1-Econometrician with proficiency in the application of Econometrics to 
one or more such fields as Development Economics, International 
Finance & Investment, Petroleum Economics, Industrial Organization 
& Resource Management. 


. Applied Statistician with ability to construct, analyse and use Mathe- 
matical/Econometric models for investment, productivity & growth in- 
dicators, national accounting, etc. 


Applicants should have high academic qualifications, preferably a Ph.D.; 
at least 3 years experience of research; and ability in developing and process- 
ing computer programs in their fields of speciality. 


Salary according to qualifications and experience. Preference will be given 
to Arabs. Applications enclosing curriculum vitae should be sent to: 


Dr. M. K. Hamid 

Director General, 

Kuwait Institute for Scientific Research, 
Box No. 12009, 

KUWAIT 
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UNITAR 


The United Nations Institute for Train- 
ing and Research is an autonomous in- 
stitution within the United Nations 
system, supported by voluntary contri- 
butions from Member States, founda- 
tions and other similar sources. 

Its purpose is to enhance the effective- 
ness of the United Nations in achieving 
the major objectives of the Organiza- 


tion, in particular the maintenance of- 


peace and security and the promotion 
of economic and social development. 


The Institute carries cut research and 
provides training related to the func- 
tions of the United Nations and to the 
above objectives, with emphasis on the 
special needs of the developing coun- 
tries. 


THE WAYS OF THE PEACEMAKER 
This book is an analytical study of the 
United Nations intermediary assistance 
procedures for peaceful settlement of 
disputes. It critically examines the 
United Nations system in general, the 
Security Council and Secretary-General 
in particular, and their roles in the 
search for solutions acceptable to the 
parties in conflict. 


Order No. E.75.XV.PS/8& 


INTERNATIONAL NAVIGABLE 
WATERWAYS 

This book concerns itself with an evalu- 
ation of the financial aspects involved 
in the technological development of 
waterways and goes on to define capi- 
tal costs, exploitation and maintenance 
costs, including the improvement of in- 
stallations. It describes, as well, the 
way in which costs are distributed in 
five different waterways systems—the 
St. Lawrence; the Danube; the Belgian, 
French and Dutch canals system; the 
Rhine and the Moselle—the reimburse- 
ment of costs and the criteria and 
methods used in the imposition of tolls. 


Order No. E.75.XV.ST/6 $30.00 


$5.00 
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UNITED NATIONS 





INTERNATIONAL 
NAVIGABLE 
WATERWAYS. 


AFRICAN INTERNATIONAL 
LEGAL HISTORY 


Order No. E.75.XV.ST/9 
UNITAR STUDIES SERIES 
Toward Wider Acceptance of 
UN Treaties 

Order No. E.75.XV.ST/2 
Atomic Safeguards: A study in 
International Verification 


$15.00 


$10.00 


.Order No. E.75.XV.ST/5 Cloth $12.00 


Paper $ 6.50 
Education for General Management: 
The Staff College Approach 
Order No. E.75.XV.ST/12 $ 6.00 


RESEARCH REPORTS SERIES , 

The Brain Drain from Five 

Developing Countries 

Order No. E.75.XV.RR/5 $ 6.00 
Towards Greater Order, Coherence 
and Co-ordination in the United 
Nations System 

Order No. E.75.XV.RR/20 

The Energy Crisis and the Future 
Order No. E.75.XV.RR/21 


MANUAL SERIES 


Manual on International Procurement 
Order No. E.75.XV.Man.3 $10.00 


$ 5.00 


$ 4.00 


Future Studies: An International Survey 
$ 4.00 


Order No. E.75.XV.FS/1 


United Nations Publications 
Room LX-2300 y 
New York, N.Y. 10017 or sy 
United Nations Publications « 
Palais des Nations aÀ f 
1211 Geneva 10, Switzerland *zcat* 
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American Economic Association 


Membership includes: 

— a subscription to both The American Economic Review (quarterly) plus 
May, Papers and Proceedings and the Journal of Economic Literature 
(quarterly) 

— annual ballots and nomination forms for elected officers of the Asso- 
ciation 


— preregistration material and announcement of the annual meeting of 
the Allied Social Science Associations i 

— announcements of special interest to members, such as the life insur- 
ance program started in 1973; new book offerings, etc. 


1976 ANNUAL MEMBERSHIP RATES 


Regular member with rank of assistant professor or lower or annual 
income of $12,000 or less . 
Regular member with rank of associate professor or annual income 
of $12,000-$20,000 

Class 3 Regular member with rank of full professor or annual income above 

Class 4 Junior member (registered students; certification must be submitted 
yearly) Student status must be certified by your major professor or 
school registrar; please use the space provided below 
Members in classes listed above living in a foreign country should 
include one of the following amounts for postage; $3.20 P.U.A.S. 
countries or $3.75/all other countries and Canada. 

Class 5 Family member (second membership without publications; two or 
more living at same address) 
Dues payable in U. S. currency only. 

(Under the terms of a resolution passed at the annual meeting of members of the American Economic Association on 


Dec. 29, 1973, $20.00 of the annual membership dues is considered as payment for the AER and JEL; the remainder 
is considered a contribution to exempt functions of the Association.) 


Name in full 
Address 








City State/Country Zip/Post Code 
Endorsed by (AEA member) 
For junior members only: | certify that 








is enrolled as a student at 


Authorized signature 


Please send with remittance to: American Economic Association 
1313 21st Avenue South 
Nashville, Tennessee 37212 
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| A 
New Book 
of 
Readings in 
Labor 


Economics M onthly 
Labor Review 


Reader f 


... 55 articles of lasting interest from the pages 
of the Monthly Labor Review, including: 


O Unemployment statistics and what they mean. 
O The U. S. labor force: projections to 1990. 


O The economic status of families headed 
by women. 


C Updating the Consumer Price Index—an 
overview. 


C] Productivity and costs in the private economy. 


© Occupational rankings of men and women 
by earnings. To order: send check made 
[J Exploring the distribution of eamed income. payable to Superintendent of 
Documents or indicate that order 
(] Union membership among government should be charged to your GPO 
employees. Deposit Account Number, and 
cite the number. 


Published by the Bureau of Labor Statistics Send orders to: 

of the U. S. Department of Labor. $5.50. Superintendent of Documents 
per copy, 25 percent discount for orders of Government Printing Office 
100 or more sent to one address. Washington, D. C. 20402 
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si Headquarters: 2, rue André-Pascal, 75775 Paris Cedex 16, France 
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ECONOMIC SURVEYS. Annual review of each OECD country. Individua! surveys, 
$2.50 each. Entire series: $45.00 $64.00 
ECONOMIC OUTLOOK. A periodic assessment of economic trends and prospects 
in-the main trading nations, published each July and December, $7 each. 
“Occasional Studies,” which treat selected topical problems in some depth, are 
`, Included, or may be obtained separately ($2.50 each). 
Combined annual subscription: 13.75 16.45 
MAIN ECONOMIC INDICATORS. A unique tabulation of international indicators of 
economic activity. Graphics emphasize-important changes in key indicators, and 
quarterly supplements provide additional data on consumer prices and industrial 





production. Monthly. Single copy, $4.00. Per year: 40.00 64.00 
PROVISIONAL OIL STATISTICS (European Members and Japan). Crude oil, gas, 

fuels. Output, trade and bunkers, by quarters. $2.00 per issue. Per year: 6.25 8.25 
FOREIGN TRADE STATISTICS 

SERIES A. Overall trade by countries. Monthly. Each issue, $4.00. Yearly: 40.00 61.60 
SERIES B. Trade by commodities—country summaries. 6 volumes quarterly, 

$15 per set. Analyzed. 1975. Per year: 50.00 99.00 
SERIES C. Detailed analysis by products. Imports and exports. Annually. Last 

analyzed period, January-December, 1974. . 3750 74.25 


OECD FINANCIAL STATISTICS. A collection of data on financial markets in 16 

European countries, the United States, Canada and Japan. Of particular interest 

to investment trusts and other financial institutions: Issued yearly, with periodic ; 

supplements. 75.00 103.00 

PULP AND PAPER. Quarterly data on stocks of paper woodpuip, the production | 

and trade of puip and paper ahd board, the shipments of market pulp. Each : ! 

issue, $4.00. Yearly: 12.00 16.65 : 

LIAISON BULLETIN. Summarizes research under way in research and training 

institutes throughout the world. 4 issues yearly, $2.00 each. Directories for 

Asia, Africa, katin America and Europe availablé separately. 6.50 14.00 

NUCLEAR LAW BULLETIN. Legislative and regulatory activities, case law and j 

administrative decisions, international organizations and agreements. Sold only 

by annual subscription of 2 issues plus supplements. 6.25 9.05 
‘ RESEARCH ON TRANSPORT ECONOMICS. Six-monthly information bulletin con- 

taining a subject index and an index of organizations mentioned. 2 issues yearly, 


May and November. Sold only by annual subscription. 30.00 34.00 
TRANSDOC. Quarterly bibliography of European literature on economic, political . i 
and social aspects of ‘transport science. Sold only by annual subscription. 20.00 27.20 


LABOUR FORCE STATISTICS. New quarterly supplement to OECD yearbook 
“Labour Force Statistics”. Sold only by annual subscription, starting with 
- August 1975 issue. 9.00 10.80 
` QUARTERLY NATIONAL ACCOUNTS BULLETIN. Covers USA and 9 other OECD 
countries initially. First issue, December 1975. Quarterly. Sold only by annual 
subscription. Sample issue free on request. 10.00 12.80 
GUIDE TO LEGISLATION ON RESTRICTIVE BUSINESS PRACTICES. Includes a selection 
of relevant court and administrative decisions, updated by periodic supplements. 
New edition due shortly. (in preparation) 
OECD OBSERVER. Illustrated bi-monthly magazine selectively covering the full 
range of OECD activities, and including announcements of new OECD publications. 
Each issue, $1.25. 6 issues yearly. 6.25 9.25 ° 
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The Employment Center opens Wednesday, September 15. 


See the Notes section of the June, AER for the preliminary program. ec 
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. by Lloyd G. Reynolds, Yale University 
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oat - Analysis and Policy 
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THE PRACTICE OF COLLECTIVE BARGAINING, 
Fifth Edition . ' 
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His scholarly temperament made him shun the economic fashions; but thanks to 
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Notes 


Flexible Exchange Rates, Forward 
Markets, and the Level of Trade 


By Dav P. Baron* 


One of the arguments made against a 
system of flexible exchange rates for regu- 
lating the balance of payments of countries 
is that the uncertainty posed by exchange 
rate variation will reduce the level of trade. 
Proponents of such a system have argued 
that traders are able to hedge their ex- 
change risks by using forward exchange 
contracts or similar covering arrangements, 
and thus, traders can behave as if the ex- 
change rates were certain. While there are 
numerous other arguments for and against 
a system of flexible exchange rates, the di- 
rect effect of exchange rate uncertainty on 
trade is central to the choice between the 
systems. The purpose of this paper is to 
investigate in the context of a simple 
model the effect of uncertain exchange 
rates on the output and exports of firms, 
and to determine the role of forward mar- 
kets in planning output and trade. The 
model is based upon recent work concern- 
ing incomplete capital markets by Peter 
Diamond, Steinar Ekern and Robert Wil- 
son, Ekern (1974, 1975), Hayne E. Leland 
(1973, 1974), Roy Radner, and Joseph 
Stiglitz. 

It will be shown that in equilibrium all 
investors are indifferent to the covering 
decisions of firms, and hence, that the 
values of all firms are independent of the 
covering of any firm. In addition, all firms 
are able to plan their production and ex- 


* Professor of managerial economics and decision 
sciences, Graduate School of Management, Northwest- 
ern University. This research was undertaken while I 
was professeur associé, Institut d’Administration des 
Entreprises, Université de Droit, d'Economie et des 
Sciences, Aix-en-Provence, France. 


ports on the basis of the forward exchange 
rates and will behave as a multiproduct, 
“profit” maximizing firm using the fully 
covered marginal profit as a “planning- 
equivalent” even though the firm may not 
fully cover its exchange risks. The level 
of trade with a flexible exchange rate sys- 
tem will thus be identical to that which 
would exist with fixed exchange rates equal 
to the forward rates, so this uncertainty 
regarding exchange rates has no effect on 
trade. 

To be able to plan its output levels, a 
firm does not need any information regard- 
ing the preferences or probability assess- 
ments of its shareholders, yet all share- 
holders will unanimously prefer the pro- 
duction levels that maximize the fully 
covered profit. A voting process may be 
constructed that will lead to the equilib- 
rium outputs, but such a process is not 
necessary, since a firm can investigate the 
preferences for various output levels by 
considering a hypothetical shareholder. 
The analysis for the hypothetical share- 
holder indicates unanimity on the part of 
all actual shareholders thus permitting the 
planning of outputs and exports. 

The separation of control and ownership 
of firms creates the possibility of alterna- 
tive criteria for choices of output levels 
with those criteria reflecting the prefer- 
ences of managers or the managers’ per- 
ception of what would be in the best in- 
terests of its shareholders. Managers may 
believe, for example, that they have more 
accurate expectations regarding future ex- 
change rates than have shareholders, and 
the managers may then wish to use their 


10 
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probability assessments and maximize, for 
example, the expected utility of profits for 


some utility function and their expecta-. 


tions. The output levels resulting with this 
criterion will be shown to be identical to 
those resulting from maximizing fully 
covered profit, and thus managers of firms 
who use their own expectations and prefer- 
ences for profit will be acting in the best 
interests of the shareholders of the firm. 
The separation of ownership and control 
thus does not affect trade if the managers 
maximize the expected utility of profit and 
are able to cover their exchange risks. 

Central to these results is the existence 
of a forward exchange market or its equiva- 
lent for the currency of each country to 
which the firm exports. If investors are 
able to borrow and lend foreign currencies, 
the existence of forward markets is not 
necessary, since the interest rate-parity 
theorem of arbitrage is essentially a state- 
ment of the redundancy of forward ex- 
change markets when foreign currency 
borrowing and lending is possible. If for- 
ward exchange markets or their equiva- 
lents do not exist, the indifference and 
unanimity results may not hold. 

The model and the investor equilibrium 
are presented in Section I, and the produc- 
tion planning of firms and the resulting 
levels of trade are considered in Section IT. 
The role of forward markets is investigated 
in Section ITI, and conclusions are offered 
in the final section. 


I, The Model and an Investor Equilibrium 


A. The Capital and Foreign 
Exchange Markets 

Individual investors will be assumed to 
have the opportunity to trade in both 
foreign exchange markets and capital asset 
markets for the shares of firms. To simplify 
the notation, it will be assumed that there 
is only one firm in each country with its 
shares traded only in the capital asset mar- 
ket in that country. Investors will initially 
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be permitted to purchase shares in any of 
the capital asset markets, all of which are 
assumed to be competitive in that the mar- 
ket participants do not believe that their 
portfolio decisions will affect share prices. 
The capital asset markets are assumed to 
be incomplete in the sense that the firm 
through its production decisions may offer 
to investors patterns of returns that are 
not found elsewhere in the markets and 
cannot be created independently by in- 
vestors. Transactions costs are taken to be 
zero and short sales are permitted. 

In addition to investing in shares, in- 
dividuals may trade in the foreign exchange 
markets as may firms that wish to hedge 
their accounts receivable in the forward 
exchange market. A two-period model will 
be utilized, so three exchange rates are in- 
volved. The period-1 spot exchange rate 
between country n andj is denoted by fn; 
and is measured in units of currency # per 
unit of currency j. Firms and investors 
may also sign contracts to exchange one 
currency for another in period 2 at the for- 
ward exchange rate p,;.1 The future spot 
exchange rate in period 2 is uncertain and 
is denoted by p,;(8), where 6 is a state of 
nature reflecting the actions of other 
traders, such as tourists and governments, 
long-term capital movements, and exog- 
enous events. The model analyzed here 
does not provide an explanation of the de- 
termination of the future spot rates (see 
H. G. Grubel), since not all determinants 
of the balance of payments are considered 
here. The model will, however, indicate the 
relationship between spot and forward 
rates. 

Forward exchange markets are assumed 
to exist for every pair of currencies, and 
the exchange rates for a country with itself 
equals one (Pnn(9)=Pan=fnn=1 for all 0 


1 Other forms of forward exchange transactions such 
as swaps will not be considered, since they simply dupli- 
cate the forward exchange markets. 
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and #). Two assumptions regarding the 
foreign exchange markets will be made. 
First, arbitrage opportunities within a 
market yield a zero return, so that 7,;= 
1/rjn and Yaj= fairy for all 2, 7, and 1, and 
the same is true for the forward rates and 
the future spot rates in every state 8. In- 
vestors are able to borrow and lend in 
foreign currencies, so arbitrage between 
spot and forward markets is permitted. 
Second, the foreign exchange markets are 
assumed to be competitive in the sense 
that investors do not believe that their 
foreign currency trading or the actions of 
any firm will affect the exchange rates. 


B. Firms 


In order to focus on the effects of ex- 
change rate uncertainty, the revenue and 
cost functions of firms are assumed to be 
deterministic and known to all market 
participants. The firm located? in country 
n is taken to sell both in its home country 
and in a set of foreign countries with the 
firm’s decisions being made in period 1 and 
the proceeds from its production and finan- 
cial decisions being realized in the second 
period. Let there be n=1,..., N coun- 
tries and assume that all foreign sales are 
exports from the home country that are 
invoiced in the currency of the importing 
country. The quantity of goods sold in 
country 7 by the firm located in country n 
is denoted by qa; and the price in that 
country is given by an inverse demand 
function p2;(gn3). The quantity gn; is as- 


2 The term “located” is intended to indicate that the 
firm converts its revenue into the currency of that 
country and distributes its profits to its investors in 
that currency. 

3 The majority of exports are invoiced in the currency 
of the exporting currency although the practice varies 
considerably among countries and across industries as 
indicated by Sven Grassman. Instead of representing 
each firm as invoicing certain exports in its home cur- 
rency and others in foreign currencies as well as im- 
porting factor inputs invoiced in a variety of currencies, 
the common assumption will be made that all exports 
are invoiced in the currency of the importing country. 
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sumed to be sold on a line-of-credit basis 
with payment to be received in period 2.4 
The total currency 7 revenue R,; is thus 
Raj= Pai(Gni)Qni) and that amount is ex- 
posed to uncertainty regarding the spot 
exchange rate that will obtain at the time 
at which the firm receives payment for its 
exports. The firm may hedge its foreign 
currency risk by selling currency j against 
its home currency at the forward exchange 
rate paj Letting Án; be the forward sale 
(A,nj;>0) or purchase (A,;<0) of currency 
j against n, where An; is measured in cur- 
rency j, the net exposure in currency 7 is 
(Raj—Anj). The total revenue TR,(8) col- 
lected in period 2 in the firm’s home cur- 
rency is the net exposure converted at the 
future spot exchange rate plus the pro- 
ceeds from the forward transactions for 
each country or 


(1) TR,(0) = 2 [on;(0) (Raz — Anj) 


j 
+ Pri Ang] 


where A,,=0.° The total home currency 
revenue is thus the uncovered revenue plus 
the return on speculation (pnj—pnj(0))A nj. 
To simplify the analysis, all production 
will be assumed to take place in the home 
country and all factor inputs are assumed 
to be purchased in the currency of the 
home country. The cost of production will 
be represented by a cost function C,(q,), 
where gn=(Qn1,-+., qan), with payment 
to the factors of production made in period 
2.6 The profit 7,(6) realized in period 2 in 
state 0 is thus 


(2) TC) = TRi(6) — Calan) 


4 Grassman found that the average payment period 
for Swedish exports was 91 days in 1968. 

5 Firms will not be considered to conduct arbitrage 
operations or to deal in the forward markets not involv- 
ing their country. Firms are also assumed not to borrow 
and lend in foreign currencies. The significance of this 
assumption will be considered in Section IV. 

§ The model may be generalized readily to the case in 
which a firm has production units in a foreign country. 
For example, if firm » has a production unit in a 
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The profit function is assumed to be 
strictly concave and continuously differ- 
entiable in every state. 


C. Investors 


Investors are assumed to maximize sub- 
ject to a budget constraint their expected 
utility of return from investments in the 
shares of firms and from their foreign cur- 
rency transactions. An investor’ in country 
m has an initial endowment consisting of 
shares of the equity of firms in each coun- 
try and savings (or borrowing) in each cur- 
rency. The investor’s initial share of the 
equity of the firm in country # will be de- 
noted by Znn, and the market value of that 
firm in currency # will be denoted by Vp. 
The investor’s initial endowment of cur- 
rency # will be denoted by Jmn which has a 
current value in the home currency of 
Tmn¥nn With Fnn>(<)O representing sav- 
ings (borrowing). The investor may also 
have been endowed with a contract for a 
proportion fan; of the forward sales of cur- 
rency j against currency n where fmnjAnj 
>(<)O represents a forward purchase 
(sale) of currency j against n. The forward 
purchase commits the investor to supply 

itmniPniAng of currency m in period 2. 
For j=, Ann=0, SO Éman is not a decision 
variable. No margin requirement on for- 
ward contracts is assumed to be required, 
but the inclusion of such a requirement is 
straightforward and causes no changes in 
the results.’ 


country j and C,;(gn;) is the cost for that ‘unit, then the 
profit from country j in terms of the currency of the 
home country is 


pnj(8)(Rnz — Cuj(Qni) — Ani) + pazAns 


The results presented below also hold for this case. 

7 To simplify the indexing notation, individual inves- 
tors in each country are not identified. 

8 If a fraction maj of the forward commitment is 
required as margin, let Bmn;€[0, 1]({[—1, 0]) if 
tmnjOnjAnjo. (<)0. Then, if the margin deposit is made in 
the home currency of the investor, the total margin 
deposit is a fmn 3 BranjtmnjPnjAnj. If this margin 
deposit earns the risk-free rate of interest, the margin 
is simply another form of saving in the home currency, 
and none of the results are affected. 
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The initial wealth W?, of the investor is 
thus composed of the current value of the 
share holdings plus the savings (borrow- 
ing), or 


(3) Wn = >D Smn?ma Vn + > Yan mn 


Given this initial wealth, the investor re- 
allocates his portfolio by choosing new 
ownership proportions Zm, and new foreign 
currency holdings (¢nnj, Ymn) subject to the 
budget constraint 


(4) Wa = >A Zmn?mn Va + bD Ymn?ma 


The forward commitments do not enter 
the budget constraint because no margin 
requirement is incorporated into the model. 

The total return on the investor’s port- 
folio is his share of the profits of firms, his 
lending and borrowing return, and his gain 
or loss on forward transactions all con- 
verted to the home currency in period 2. 
His share of the profit of a firm is converted 
to the home currency at the future spot ex- 
change rate for a value of Xon ZmnPma(0)Ta(0). 
The value of the savings (borrowing) in 
currency ” iS Ymnîn, where 7, is the gross 
borrowing-lending rate in currency n, and 
this will be converted at the future spot 
rate for a total value of don pmn(9)¥mntn- 
The home currency value of the forward 
purchases on tmnj4nj of currency j is 
Pmi(9) >on tmnjAn3, and the total value of all 
forward purchases is 1); pmj(9) don tmngA nj- 
The cost in currency y of the forward pur- 
chases of j against m is pajtmnjAnj, and 
the total obligations in currency # are 
> Pritmnj4nj This amount of currency n 
must be purchased at the future spot ex- 
change rate pm,.(9) for a total currency m 
cost of Ds Pmn(8) Èy PaitmngA nj. The net 
gain S,(6) on speculation via forward 
transactions is thus 


(5) Sm(0) = > Pmn(9) 2 (pn3(8) — Pri)tmngAnj 
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where (pn;(9)~—pn;) is the gain to specula- 
tion on each unit of currency j purchased 
forward against n. The total portfolio re- 
turn X,,(@) in currency m is then 


(6) Xmn(9) = È, zmnPmn (8) a (8) 
+ pmn(9)5'nnin + Snl) 


Each investor is assumed to have prefer- 
ences for period 2 return that are repre- 
sented by a measurable utility function 
Un(Xm(9)) that is increasing, strictly con- 
cave, and continuously differentiable in 
X n„(0)? Each individual is assumed to as- 
sess a probability distribution on 6, and 
expectation with respect to that assessed 
probability distribution will be denoted by 
En. Investors may have different assessed 
distributions of the states of nature, but 
all are assumed to agree that there is no 
default risk on forward contracts or on 
borrowing commitments. The investor 
thus seeks to maximize 


EnUm(Xm(6)) 


with respect to the Zma, maj, and Ymn sub- 
ject to the budget constraint implied by 
(3) and (4). In equilibrium the decisions 
for all investors are restricted by the con- 
straints 


(7) Dem =1, n=1,...,N 
D imi = 1; 


gri,...,N 2 =1,...,N, n Æj 


D. Investor Equilibrium 


To develop the portfolio optimality con- 
ditions for an investor, solve the budget 
constraint in (4) for the savings Ymm in the 
home currency and substitute into X,,(8) 
in (6) to obtain the net return 


3 The utility function may be state dependent and 
may be an indirect utility function derived from optimal 
consumption decisions after @ has occurred in period 2. 
The model could also be formulated as a 2-period con- 
sumption model as in Ekern (1974). 
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(8) Xm(8) = 2 Zmn (Pma) Tal) ma tmatmV n| 
+ 2 Ymn [inPmn(9) =< intmn| 


+ Sm(6) 
+ >> mnm Yn + 2 mnt mn 


The first term in brackets in (8) is the net 
return on the shares of the firm in country 
n less the opportunity cost of purchasing 
shares in lieu of saving in the home coun- 
try. The second term in brackets is the 
home currency value of a unit of savings in 
country 7 less the opportunity cost of sav- 
ing in country # instead of the home 
country. The third term is the gain or loss 
due to speculation using forward transac- 
tions. 

The necessary optimality conditions for 
the investor are!’ 








OE nUn 
(9) = Enf Um (Pmn (6) 7n(8) 
O2mn 
= TmninV n) | = 0, 
n=i1,...,N 
OEnU m + 
(10) al a En{ U m` (Pma (0) (Pnj(9) 
mnj 
i Pai) Ani)} = 0, 
n=1i,...,WN, 
j=1,...,%, 
jAn 
OE nU m ; 
(11) pr = En{ Um nPmn(6) 
g intmn) } = 0, 
n=1,...,N 
n £m 


where U% denotes the first derivative with 
respect to X,,(@) and the arguments of U m 


10 The existence of an equilibrium is assumed here. 
Oliver Hart and Dimitri Bertsekas have presented 
necessary and sufficient conditions for the existence of 
an equilibrium in a capital market model. 
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and Uh are understood.!! An investor 
equilibrium for a given set of decisions by 
firms is characterized by the conditions in 
(9), (10), and (11), and by the market 
clearing conditions in (7). 


E. Arbitrage between Spot and 
Forward Markets 


The interest rate parity theorem may be 
verified by rewriting pmn(9)p.(6) in (10) 
aS pm3(8), solving (11) for E,.(U%,-pmj(6)), 
and by substituting into (10) to obtain 


En{ Un’ (7nj(im/43) — Pmn(9)Pnj)-Ans } = 0 


Then solving (11) for Em(U},-pmn(0)) and 
substituting above, yields 


Eni Uh $ [tmj(im/t3) = Pnjtmn(im/in) | Ans} = 0 


The term in brackets does not involve 0 
and marginal utility is positive, so in 
equilibrium the term in brackets must 
equal zero. That term may be rewritten as 


(12) Paj = Ynjin/ij 


since Ymj/mn=Yn;. The interest rate-parity 
theorem is thus verified and all gains due 
to arbitrage between spot and forward 
markets will be eliminated at an investor 
equilibrium. The arbitrage mechanism has 
not been introduced explicitly in this 
model but instead the two components of 
that form of arbitrage, borrowing or saving 
in a foreign currency and a matching for- 
ward contract, have been utilized. The sig- 
nificance of the interest rate-parity the- 
orem. will be considered in Section IV. 


II. Firm Production and Covering 
A. Processes for Firm Decision Making 


The process by which firms mzke pro- 
duction and covering decisions has yet to 


11 The condition in (10) for imaj is equivalent to that 
for imin, since pr;= 1/pin implies Pmn (8) (onj18) —paj}= 
Pmi (9) (03, —pin(6))/pjn. Consequently, an optimal solu- 
tion can be taken to have Îmnj— mjn as the investor’s 
share of the net forward sales of currency 7 against z. 
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be specified, and that process is subject to 
debate with firms being hypothesized to 
maximize their market value, to maximize 
the expected utility of their shareholders, 
or to maximize the preferences of their 
managers, for example. Leland (1974), 
Stiglitz, and Ekern and Wilson have dem- 
onstrated that in an incomplete capital 
market, value maximization does not in 
general result in Pareto optimal resource 
allocations so attention will be focused 
on the latter two processes.!? The maxi- 
mization of the expected utility of share- 
holders is certainly the most reasonable 
criterion for a firm, but firms do not in 
general know the preferences, probability 
assessments, and portfolio holdings of 
their shareholders. Although a firm does 
not know the characteristics of its share- 
holders, it can consider a hypothetical 
shareholder. Such a shareholder will nec- 
essarily have portfolio holdings that 
satisfy the conditions in (9), (10), and (11) 
for some utility function, some probability 
assessments, and some initial wealth. The 
firm may then determine how its decisions 
affect the optimal expected utility of a 
shareholder at his optimal portfolio hold- 
ings. 

In order to investigate an investor’s 
preference for the forward covering by 
the firm, consider a change AA, in cover- 
ing at an investor equilibrium where the 
optimal decisions are denoted by a (~). The 
resulting change in the investor’s return in 
(6) is 


(13)  pmn(9)(enj(8) — pnij)AAns(Emng — mn) 


Given such a change in covering by the 
firm, suppose that each investor alters his 
foreign currency holdings as follows: 


(14) AY img = (Son ae fmni) AAn;/ i; 
AYmn — (fmn = bnnj) AA njpni/’ Ín 


Il 


2 The criterion of value maximization also does not 
lead to optimal output Jevels that are independent of 
investor characteristics as do the other two criteria. 
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Adding the returns from (13) and (14) in- 
dicates that the return X,,(6) in (6) in each 
state @ is then unchanged by the change in 
the firm’s covering, since the change in the 
return on forward contracts plus profits is 
exactly offset by the change in the return 
on foreign currency borrowing and lend- 
ing. If the investor’s alterations in his cur- 
rency purchases are feasible, the distribu- 
tion of return optimal before the change 
can be duplicated after the change in 
covering. Then no investor has an incen- 
tive to alter his shareholding or his share 
of the forward contracts, so the value of 
the firm (and all other firms) must remain 
the same. To show that the investor’s al- 
terations in his currency purchases are 
feasible, determine the net change in the 
home currency cost of the purchases in (14) 
which is 


¥mi Ving F mn AYmn = 
(8mn — bnng)AAng('m;/ ij — Pnjfmn/in) 


The arbitrage relationship p,;=7nje/i; in 
(12) then implies that this term is zero. 
This holds for all investors at any output 
levels for firms, so the investor is able to 
exactly offset or duplicate the covering of 
any firm. Consequently, the value of a firm 
is independent of its covering, and all in- 
vestors are indifferent to the covering of 


any firm. This homemade covering result 
is stated as Proposition 1. 


PROPOSITION 1: At an investor equilib- 
rium for given output levels of firms, all in- 
vestors are indifferent to the covering deci- 
sions of any firm, and hence the value of a 
firm is independent of the covering by any 
firms 


In an incomplete capital market, an in- 
vestor is not able to duplicate the return 
possibilities generated by the productive 
activities of firms, and hence, investors are 
not globally indifferent to the production 
levels of firms. The preferences of an in- 
vestor for the exports g,; may be deter- 
mined by differentiating his optimal ex- 
pected utility with respect to qa; to obtain! 
equation (15). The marginal revenue in 
currency j is: 


M Raj = Pns(qns)qng + Pns(Qns) 


18 The same result obtains for firm borrowing and 
lending in foreign currencies, which justifies leaving 
such possibilities out of the model. Since the firm has no 
guide as to its covering decisions, the values of Ay; will 
be taken as nonzero in the following analysis. 

4 The output of firm v is assumed not to affect the 
profit of any other firm, so that there are no industry 
effects. Such industry effects are considered by Ekern 
(1975), 
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The marginal cost in currency # is 
MCa; = 8Cn(qn)/OQn3 


and the value of the firm is assumed to be 
differentiable with respect to qaz. The sec- 
ond, third, and fourth terms of (15) are 
zero at an investor equilibrium from (9), 
(10), and (11). 

The analysis of the firm’s decisions will 
be conducted at an ex post equilibrium in 
which investors already hold optimal port- 
folios given the decisions of firms.}* Inves- 
tors may be thought of as having gone 
through a series of portfolio revisions until 
arriving at the portfolio holdings (Zmn, Jmn, 
mnj) that are optimal, and then the inves- 
tor does not wish any further revision. 
Thus Êmn = Žmn; mn = Vinny and lang mnj. 
The first term in (15) is then equal to zero, 
and the investor’s preference for a (local) 
change in ga; is given by 


EmUm 
(16) Er Em{ Ura: Pmn(9) (pnj(0) M Rri 


Qui 


— MCn3)} bmn 


As expressed in (16) the preferences of 
an investor for changes in output depend 
on the investor’s utility function, proba- 
bility assessments, and portfolio holdings. 
The investor equilibrium, however, re- 
flects these investor characteristics and 
establishes prices for the risks that are 
traded in the foreign exchange markets. 
For example, scaling expected marginal 
utility Z,,U/, in (11) to equal one and using 
(12) yields 


(17) En{ Um: Pmn(6)} = Pmn 


This holds for all investors, so pan may be 
interpreted as the market price for a claim 
to one unit of currency 2 in period 2. The 
role of the forward market in taking into 


18 Leland (1974) and Ekern (1974) have also used 
ex post equiiibrium analysis. Radner has considered ex 
ante equilibrium analysis. 
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account divergent investor characteristics 
may be seen by writing (17) as 


En(pma(8)) — Pm = T COUm(U ins Pmn(6)) 


where covm is the covariance of Uh and 
Pmn(0). The left side is the difference be- 
tween the expected future spot rate and 
the forward rate. If the investor believes 
that the expected future spot rate will be 
greater (less) than the forward rate, the 
investor will adjust his portfolio so that 
the covariance between marginal utility 
and the future spot rate will be negative 
(positive). For example, if the left side is 
positive, the investor will choose a port- 
folio that has positive net claims to cur- 
rency 7 through share ownership, savings, 
and forward sales. A similar interpretation 
may be given to the condition in (10). 

This market price may be used to further 
analyze investor preferences in (16). Sub- 
stituting En{Uh-pmn(0)} from (11) and 
similarly En { U2, Pm;(0) } from (11) into (16) 
yields 


EmU m 





(18) = En{ Un} Pmn(PnjM Raj 


Qnj 


— MCni)êmn 


Since expected marginal utility is positive 
as is pmn, the sign of the expression in (18) 
depends on the marginal “fully covered 
profit” (pn;MR,;— MC,,) on the firm’s ex- 
ports to country j and the sign of én. This 
is true for all investors, so all shareholders 
(2mm >0) will unanimously prefer a (local) 
increase (decrease) in the exports to coun- 
try j if and only if the marginal fully 
covered profit is positive (negative). Share- 
holders will prefer no change in the outputs 
of a firm when 


(19) pajMRnj — MCa = 0, j=1,..., N 


The firm may thus serve the interests of its 
shareholders by acting as a multiproduct 
firm using the forward exchange rates as 
planning equivalents. This establishes the 
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following shareholder unanimity and pro- 
duction planning proposition. 


PROPOSITION 2: All shareholders have 
unanimous preferences for (small) changes 
in the output levels of firms, and the firm may 
maximize the expected utility of its share- 
holders by acting as a multiproduct, profit- 
maximizing firm using the forward exchange 
rates as planning equivalents 1 The export 
levels that equate fully covered marginal 
revenue to marginal cost are Pareto optimal.” 


The production levels are thus indepen- 
dent of the characteristics of investors ex- 
cept to the extent that those characteristics 
establish the forward exchange rates. This 
result obtains because investors are able to 
offset any exchange rate risk created by 
the exports of the firms by trading in for- 


16 Proposition 2 is an ex post unanimity result (see 
Leland 1973, 1974, Ekern and Wilson, Ekern 1974, and 
Radner) that obtains because for each state 0 the margi- 
nal returns with respect to a firm’s decisions may be 
expressed as a linear combination of the returns on 
foreign currency holdings. The unanimity result is ex 
post in the sense that it holds at the optimal portfolio 
for investors, Proposition 1 is stronger than Proposition 
2 because the existence of a forward market or the 
opportunity for foreign currency borrowing and lending 
allows the investor to create the same opportunities 
that a firm can create through its covering. Investors 
are not assumed to be able to create the same pattern 
of return as can be generated by the output decisions 
of firms. If the stronger assumption is made that inves- 
tors can duplicate those patterns of return, unanimity 
results may be obtained for ex ante shareholders. The 
same production planning result obtains under these 
assumptions. 

1 To demonstrate that the output levels are Pareto 
optimal, consider the problem of maximizing the ex- 
pected utility of one investor subject to constrained 
levels of expected utility for other investors. Thus, for 
investor m the program is max EmUm(Xm(0)) subject to 
E.U(X16)) =U}, l=1,..., N, Im, where U? is a 
fixed level of expected utility. The necessary condition 
for Pareto optimality for gnj, for example, is 


Bn {4 EO Drm fr} = 0 
gn; bam qni 
where Amz is a multiplier associated with the constrained 
expected utility of investor /. From (9), (10), (11), (18), 
and the analysis of (13) and (14), this condition is 
satisfied for every investor, at an ex post equilibrium. 
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ward exchange markets and/or by borrow- 
ing and lending in foreign currencies. For 
example, if the firm has export revenue 
Ra; in currency j, the investor can offset 
that exchange rate risk by borrowing a 
quantity Rnjêmn/i; of currency 7 to cover 
the exchange rate risk generated by ex- 
ports. In period 2 the investor’s share of 
the firm’s exports will effectively cover the 
loan obligation. Proposition 1 reflects this 
homemade covering effect which implies 
that the firm can ignore the exchange rate 
uncertainty in planning its operations and 
may use the forward rate as a “planning 
equivalent.” 

Another implication of the homemade 
covering result of Proposition 1 is that pro- 
duction may be planned independently of 
any capital market considerations. The 
results of Leland (1974) and Ekern (1974), 
for example, indicate that production will 
in general be a function of the value of the 
firm. In the model considered here, the 
production levels are independent of the 
value of the firm (except in that the for- 
ward exchange rates and firm values are 
determined simultaneously in equilibrium) 
because the existence of the forward ex- 
change markets permits investors to effi- 
ciently price the exchange risks. 

The process by which the firm deter- 
mines its optimal output levels may be 
thought of as a voting process in which the 
firm submits its planned output levels to 
its shareholders for ratification. Given any 
output plan, shareholders will be unani- 
mous with respect to their preferences for 
small changes in the plan, and the process 
will terminate when (19) is satisfied. Such 
a voting process is not necessary however 
because a firm can consider any hypotheti- 
cal shareholder and can predict the re- 
sponse of that shareholder and hence the 
responses of all shareholders. To do so, the 
firm need not know anything about share- 
holders except that they maximize the ex- 
pected utility of their portfolio return. The 
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determination of the optimal output levels 
thus is an efficient process that respects the 
privacy of investors. 

An alternative method of determining 
output levels would be to explicitly recog- 
nize the separation between the owners 
and the managers of firms. The managers 
of firms may have profit objectives reflect- 
ing their own preferences and probability 
assessments, and even if they do wish to 
act in the best interests of shareholders, 
the management may seek to do so by ac- 
cepting a criterion such as maximizing the 
expected utility of profit. The criterion of 
maximizing the expected utility of profit 
for some utility function and some prob- 
ability assessments has been frequently 
used in the literature!’ as a surrogate for 
the maximization of the expected utility of 
investors’ return, and if firms are not as- 
sumed to have performed the previous 
analysis, such a criterion might seem rea- 
sonable. Furthermore, the management of 
a firm might believe that it has more ac- 
curate knowledge of the likelihood of 
various exchange rate levels obtaining, for 
example, and thus might use its own prob- 
ability assessments in making its decisions. 

Suppose that firm has chosen a strictly 
concave, measurable utility function Un 
and a probability distribution over the 
states of nature with expectation denoted 
by &, and seeks to maximize 


EnUn (rn (6)) 


with respect to (gaj An), J=1,...,N. 
The necessary optimality conditions are 








En Un 
(20) = Êr fan (pn{0)M Ra; caa MCD} 
nj 
=0, j=1,..., N 
OEnUn , 
(21) Az = En {Un (pn; = Pn3(8)) | = 0, 


nj 


j=1,..., N, j Æn 


18 See the author and Leland (1972), for example. 


JUNE 1976 


Solving (21) for &n{ U5- Pn;(0)} and sub- 
stituting into (20) yields 


En{ Un} (ponz MRas — MCai) = 0, 
j=1,..., N 


Since expected marginal utility is positive, 
the term in parentheses must be zero and 
is thus identical to (19). Consequently, a 
firm that maximizes the expected utility of 
profit for any utility function and prob- 
ability assessments will produce such that 
all shareholders prefer those production 
levels. This is again a form of a homemade 
covering result, since the firm may com- 
pensate for the exchange rate risk created 
by exportation by selling (or buying) 
foreign currencies forward. The amount of 
such forward transactions will depend on 
the expectations and the utility function 
used, but since investors are indifferent 
to the forward exchange transactions of 
firms, the dependence of the covering deci- 
sions on the expectations and preferences 
of management does not affect investors’ 
expected utility. 

Consequently, the firm may act as a 
maximizer of expected utility of profit or 
equivalently may act to directly maximize 
the expected utility of a shareholder, and 
the resulting output levels will be Pareto 
optimal and will maximize the expected 
utility of all shareholders. Both of these 
processes are efficient in the sense that 
they require no communication between 
firms and investors, and both respect the 
privacy of investors. The equivalence of 
the two processes in terms of the output 
levels of firms obtains because of the op- 
portunity to trade foreign currency risks 
in a market. While the level of such cover- 
ing by firms may differ for the two pro- 
cesses, the value of a firm will be identical, 
since that value depends on the real pro- 


18 This result has also been obtained by Wilfred 
Ethier. The existence of positive output levels satisfying 
(20) and (21) is assumed. 


VOL. 66 NO. 3 


ductive decision of the firm and not on the 
covering of the exchange rate risks as in- 
dicated in Proposition 1. 


B. Firm Valuation 


While the firm will use the forward ex- 
change rate as a planning equivalent, the 
firm’s profit will be uncertain unless the 
firm fully covers its exchange risk. The 
value of the firm may be determined by 
eliminating the future spot rates from (9) 
by using (10) and (11) to obtain 


(22) En{ Un} om ( 3 pniRnj — Calha) 


— inma Va| =0 


where @, is the vector of outputs satisfy- 
ing (19). The term in brackets does not 
involve 0, so the value of the firm is 


(23) Vaz ( 2 PriRaj — Calha) / in 


which is the fully covered profit of the 
firm discounted at the risk-free rate of in- 
terest. The value is independent of the 
level of covering as previously indicated, 
but the value of the firm depends on the 
forward exchange rates as do the output 
levels. The production planning condition 
in (19) may be used to eliminate the for- 
ward exchange rates from (23) yielding 
(24) Va = Èo (Rui(MCnj/MRni) — Ca(Gn))/in 


3 


The value of the firm is thus determined 
completely by its revenue and cost func- 
tions. The term (MC,;/MR,,;) converts the 
currency 7 revenue Ra; to currency n, and 
the equivalence between this conversion 
and the usual conditions for a multiproduct 
firm is evident by noting that for a firm 
that does not export (7=”), MCan= M Rann- 
The profit is thus just the difference be- 
tween revenue and cost. If firm z, for ex- 


ample, sells in only country j and the 
vd 
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market in that country is competitive 
(Raj/MRnj= Gni), the value of the firm is 


Va = aiM Caj — ACz)/in 


where AC,=C.(Gni)/Gnj is average cost. 
The value of the firm will be positive if the 
marginal cost exceeds average cost at the 
optimal output, which is the usual valua- 
tion rule for a competitive firm producing 
an output such that price equals marginal 
cost. 


C. Comparative Statics of 
Trade Policies 


Within the context of the model a 
variety of governmental policies can be 
analyzed. For example, a tariff T; imposed 
by country j on imports reduces the reve- 
nue of an exporter to (fnj(Qnj) — Tj) qnz and 
the marginal revenue to (WR,;— T;). Such 
a tariff will reduce the imports of that 
country in the same manner as in a deter- 
ministic model. Such a tariff can, of course, 
be offset by the exporting country with a 
per unit subsidy of 7;9,;= T; from country 
n. A lump sum subsidy or import license 
fee does not affect the quantity of imports 
or exports directly but does reduce the 
value of the firm by the amount of the fee, 
and if the cost of the import license is great 
enough, a firm will not export. Similarly, 
the exports of a firm are independent of 
the profits tax rate in the firm’s home 
country. Further analysis will be left to 
the reader. 


III. The Role of Forward Markets 


With the results of Proposition 2, one 
can compare fixed and’ flexible exchange 
rate systems. A fixed exchange rate system 
may be considered as a special case of a 
flexible exchange rate system in which all 
market participants have degenerate prob- 
ability assessments with pmnn(0)=pmn= 
tma(tm/in) for all 6, m, and n. The outputs 
resulting with a fixed exchange rate system 
will be those obtaining with a flexible ex- 
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change rate system as specified in (19), 
so the two systems may be considered to 
be equivalent in the context of this model. 
This equivalence is insured by the existence 
of forward markets or by the opportunity 
to borrow and lend in foreign currencies. 
Either permits the firm to adopt one of the 
processes in Section II and hence to use 
the forward rate for planning purposes. 

If forward exchange markets do not 
exist and investors are prohibited from 
borrowing and lending in foreign cur- 
rencies, the level of trade will be the same 
as that given in Section II if there exists a 
firm in each country with a nonzero value 
that sells only in that country. That firm 
faces no uncertainty, and the necessary 
portfolio optimality conditions for such 
firms for an investor in country m are from 


(9) 
(25) Em{ Um (Pmn(6)(Rnn — Cn) 

— fanin Vn) } = 0, n=1,..., N 
where the superscript k denotes the riskless 
firm. Solving this for Em! Uh Pmal0)} and 


Emi Uh Pml) } and substituting into (16) 
yields 





OE, m Ym. Amh 
(26) = [EnUn] (1. ae 
Inj Ry — Cj 
Franti n 
— MC; ) fmn 
Ra ~e 


For an investor in country the condition 
in (25) implies that the value of the riskless 
firm is the present value of profits or 
Vi = (R}a— Ch) /in. Using this condition for 
n and j in (26) yields 


OEnU m : Flis 
(27) ——— = [En Um] (MRijtnjim/ i; 
qn; 
—M Caz) (mat! tn) Êmn 


Since (fmjim/i;) would equal the forward 
exchange rate if it existed, the preierences 
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of all shareholders for changes in ga; are 
the same as those given in (18). Conse- 
quently, the opportunity to trade in the 
shares of a riskless frm in each country 
provide sufficient patterns of returns for 
unanimity to result and for firms to use the 
equivalent forward rate for the planning of 
exports. 

The opportunity to trade in the secu- 
rities of a riskless firm in each country pro- 
vides the same patterns of returns in the 
economy as may be created by borrowing 
and lending in the currency of that coun- 
try. Consequently, if there is no riskless 
firm in a country, but borrowing and lend- 
ing in that country are permitted, the same 
results as those with a forward market ob- 
tain. The forward exchange market, the 
borrowing and lending markets in foreign 
currencies, and securities trading of the 
shares of riskless firms are thus redundant 
in the sense that if only one existed, the 
resulting equilibrium would be the same. 
The interest rate-parity theorem is essen- 
tially a statement of this redundancy. 

Even if none of these three market op- 
portunities is available to investors, una- 
nimity may result regarding the levels of 
a firm’s exports. As an example, suppose 
that there is a firm in country m that ex- 


ports only to one country, j. The condi- — 


tions in (9) and (18) for an investor in 
country m who may not make forward 
transactions, foreign borrowing or lending, 
or purchase shares of riskless foreign firms 
are 


(9a) Enf Um [pmj(6)Rnj — Cm — imnVin]} = 0 
OEnU m 


= Enf Un} [(MRnj/Rni) 
Omi 


(18a) 





- (Cm + imm, S MC mjlêmm 


The term in brackets in (18a) is indepen- 
dent of @, and all shareholders in country 
m prefer an increase (decrease) in gm; if 
that term is positive (negative). All such 
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investors are unanimous with respect to 
their output preferences, but the preferred 
output level will be different from that in 
(19). The output level in this case will de- 
pend on the value of the firm.?%?! 

In reality, there are investors who in- 
vest in securities of firms but who do not 
consider trading in foreign currencies. The 
indifference and unanimity results still ob- 
tain for the shareholders in the former 
group but not those in the latter group. 
For the latter group the sign of the term 
in (16), for example, depends on the 
preferences and probability assessments of 
that investor, and hence production plan- 
ning is complicated by the same issues that 
arise with public goods. 

With this type of market segmentation 
shareholder unanimity may still result for 
certain firms. Consider the above example 
of the firm in country m that exports only 
to country 7. If there are some investors 
in country m who do trade in a forward 
exchange market or its equivalent, share- 
holders in this second group will prefer an 
increase in output if and only if pm;M Rmi 
— MC,,;>0 from (18). From (23) the value 
of the firm will be Vn=(pmjRmj—Cm)/tm 
which implies in (18a) that shareholders 
in the first group will be in agreement with 
the shareholders in the second group. If 
the output satisfying (19) is produced, 
then (18a) is zero, and all shareholders will 
achieve their optimal expected utility. 

Another type of market segmentation 
will exist if investors in one country do not 
consider trading in the security markets in 


20 This result is analogous to that obtained by Leland 
(1974) and Ekern (1974). 

2 This example may be generalized for firms that may 
export to any number of foreign countries. If the system 
of equations in (9) may be solved for Em[Umomn(6)], 
n=1,..., MN, for each investor, unanimity will result, 
but in general the output of a firm will depend on the 
revenues, costs, and values of all firms. With one firm in 
each country a necessary and sufficient condition for 
this is that the inverse exist for the N x N matrix with 
elements Ry, j=1,..., N, i=1,..., N, ji, and 
Rij Cs for i=7. 
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other countries, so that the investor equi- 
librium conditions in (9) hold only for 
n=. If those investors trade in a forward 
market or its equivalent, all investors are 
again indifferent to the covering decisions 
of firms, and shareholders in a firm are 
unanimous with respect to their prefer- 
ences for changes in output. The value of 
the firms and the forward exchange rates 
are also unchanged. The only essential ef- 
fect of such segmentation is that these re- 
sults must be developed by examining the 
capital market in each country instead of 
a single market. If the investors also do 
not trade in the forward exchange market 
or its equivalent, then the unanimity and 
indifference results may not obtain, in 
general.” 


IV. Conclusions 


Forward exchange markets or their equiv- 
alents permit investors to perform their 
own covering of the uncertain returns from 
share ownership, and consequently, firms 
are able to plan their outputs using the 
forward exchange rate as a planning equiv- 
alent. The output levels determined by 
equating fully covered marginal revenue 
and marginal cost will be unanimously 
supported by all shareholders and will 
maximize their expected utility. These out- 
put levels may be achieved without the 
firm knowing any characteristics of its 
shareholders, and thus, the planning pro- 
cess respects the privacy of shareholders. 
The resulting value of the firm will be the 
present value of its fully covered profit, 
which is independent of the covering of the 
firm because all investors are indifferent to 
that forward covering. These results must 
be qualified to the extent to which there 
are imperfections in the capital or foreign 
exchange markets or if there are additional 
forms of uncertainty that cannot be effi- 
ciently allocated in competitive markets. 


2 Unanimity may still result if, for example, the 
condition in fn. 21 is satisfied. 
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In the absence of such imperfections the 
forward exchange markets duplicate the 
borrowing and lending markets as indi- 
cated by the interest rate-parity theorem. 
The presence of a riskless firm in each 
country also provides equivalent market 
opportunities to guarantee unanimity. To 
achieve unanimity, it is not necessary that 
investors trade in foreign capital markets 
if they trade in the forward exchange mar- 
ket or its equivalent. Even if investors do 
not trade in forward markets or their 
equivalents, unanimity may result al- 
though the output levels may be different 
as demonstrated in the previous section. 
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Related Market Conditions and 
Interindustrial Mergers 


By M. L. GREENHUT AND H. OnTA* 


Wiliam Baumol and David Bradford 
once introduced a paper in this Review by 
suggesting that its subtitle could be: The 
Purloined Proposition or The Mystery of 
the Mislaid Maxim. They proposed that 
the results contained in their paper had 
already appeared often in the literature, 
but that these results would still surprise 
many readers who tend to consider them 
at variance with ideas they had long ac- 
cepted. The same caveat applies in many 
ways to the present paper. However, the 
literature which contends (as we do below) 
that important benefits stem from vertical 
integration has been predicated essentially 
on analysis of bilateral monopoly. It was, 
perhaps, this condition that prompted 
Fritz Machlup and Martha Taber to con- 
clude their review of the literature by, in 
effect, rejecting the Maxim in question. 
Possibly this Maxim, even as repeated by 
S. Y. Wu, has been and continues to be 
Mislaid because proofs have been sketchy, 
chiefly diagrammatic, and the subject 
joined with that of bilateral monopoly. The 
upshot has been that a vital part of the 
Maxim has been lost, namely that the 
benefits stemming from vertical merger of 
successive monopolies dovetail with the 
effects of having perfect competition on 
the higher stage of production rather than 
monopoly. This particular identification, 
perhaps even more so than the generality 


* Professor, Texas A&M University, and associate 
professor, Aoyama Gakuin University, respectively. We 
wish to thank Ming-jeng Hwang for critiques and sug- 
gestions and Martin Bronfenbrenner who pointed out 
the intimate relation of the present work to that of 
Augustin Cournot. This paper is based in part on re- 
search funded by the National Science Foundation. 
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of our proofs, nurtures our hope that the 
Maxim in question will not be permanently 
mislaid. We consider this Maxim, as set 
forth below, to be especially vital in this 
period of energy shortage and attacks on 
big business. 

Our paper considers two types of related 
firms: producers of goods who have no 
monopsony power over input suppliers, 
and a monopolist input supplier.1 The two 
theorems which will be deduced here are 
(I) the price charged by the monopolistic 
supplier of an input is not affected by the 
market structure in the market for the final 
good, be it perfectly competitive, monopo- 
listic, etc., and (II) merger or collusion be- 
tween the input supplier and the final good 
producer brings about lower prices, greater 
output and sales, and greater profits to the 
merged or colluding firms—a welfare gain.? 

In Section I we present our theorems for 


1 Our analysis relates to all connected stages of pro- 
duction, e.g., raw materials to intermediate products to 
final products, consignor to consignee, inputs of labor 
in producing goods, etc. Simplicity in reference is 
gained, however, by conceiving generally in this paper 
of two particular connected stages of production: A) 
production of final goods, and B) production of the raw 
materials used as inputs in producing the final goods. 

2 Tn a sense, this second theorem is related to Cour- 
not’s theorem on production with joint inputs. How- 
ever, some significant differences in analytical frame- 
work exist between the two. To begin with Cournot 
assumes that x kinds of raw materials, e.g. copper and 
zinc, are jointly used to produce a commodity, e.g. 
brass. His problem was to analyze the impact on price 
and quantity produced of a Horizontal merger or col- 
lusion between the producers of the raw materials when 
the final commodity is sold under conditions of perfect 
competition. In contrast, our model will include among 
others the case where all producers are monopolistic, 
and our problem is to investigate the impact of vertical 
collusion between firms in different stages of production 
and/or distribution. 
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the two polar cases—perfect competition 
and monopoly—in the final good market 
structure. Section II extends our theorems 
to a Cournot-oligopoly final good market 
structure. Section III establishes the basic 
welfare results for varying as well as con- 
stant marginal cost situations and demon- 
strates the generality of our results by il- 
lustrating their applicability to such inputs 
as transportation services. Section IV con- 
cludes the paper with a discussion of some 
antitrust implications of the theory. 


I 


Consider a final good market demand 
function f of the form: 


He <0, (Q< 


(i) p=fQ, f= 
where g stands for the ore demanded 
at whatever price pis charged in that mar- 
ket. The correspondent ‘to f(g) may then 
be defined as $ 


d 
(2) O= +a f -72 


O AON uO 
=so(1 >) n 


The graphs of f(q), g(q), and h(q), i.e., the 
correspondent to g(g), are drawn respec- 
tively in Figure la, which assumes for 
simplicity a linear demand. Our analysis, 
however, is not restricted to this linearity 
assumption, as will shortly be Hemon: 
strated. 

Three situations warrant analysis ini- 


3 The correspondent g(g) is, in effect, the marginal 
revenue function of the final good producer if and only 
if monopoly prevails in that market. However, if per- 
fect competition prevails in that market, the corre- 
spondent g(g) constitutes the marginal revenue function 
for the monopolistic input supplier, indirectly and in 
part, but of course not for the competitive producer of 
the final good (see equation (3)). Incidentally, the con- 
cept of correspondent used herein should not be confused 
with Joan Robinson’s correspondent which relates to 
a tangent to an average revenue function. 
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tially, namely (i) where perfect competi- 
tion prevails in the final good (commodity) 
market and the input supplier is a simple 
monopolist; (ii) simple monopoly prevails 
in each market; and (iii) the monopolists 
in the two related industries collude. Later, 
in Section IT, we shall examine as well the 
market where the final good is sold under 
imperfectly competitive conditions. 


CASE (i): Consider first the case where 
the producer of the final good, firm A, is a 
perfect competitor. His profit maximizing 
calculus requires 


(3) p=MC=ct+r 


where c relates to the original factor inputs 
used by firm A (say, labor) and r to the 
quantity of raw materials purchased from 
the input supplier, firm B, per unit of out- 
put q. Without loss of generality, cand r 
are assumed to be constant for the time 
being, an assumption relaxed later in Sec- 
tion II of the paper. Firm A’s cost 7 con- 
stitutes firm B’s revenue. Combining (1) 
with (3) provides the revenue function of 
B per unit output q on sales to A, i.e.: 


(4) r=fq)— c 


Defined as such, (4) represents the average 
revenue of firm B in terms of q, not the 
average revenue (or price) it receives per 
unit of raw materials sold to firm A (and to 
other atomistic firms in the final good in- 
dustry).‘ The marginal revenue for firm B, 
MRz, is then: 


(5) MRs = g(q) —¢ 


= sa) (1 --) -c 


4 Let the input material supplied by firm B be repre- 
sented by M and the price of M by pm. Then the 
average revenue of a unit of M can be specified as 
pu=(f (a) —c)g/M. The average revenue per unit of g, 
specified in the text, is then readily derived as7= (uM ) 
/q=f(@—c. Note further that a constant 7 requires 
constant proportions between M and q for any par para- 
metrically given to firm A; as noted above in the text, 
this fixed relation will be relaxed later in the paper. 
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p p 


Pi 
a 


ha) g(a) f(a) 


{a) 


where the marginal revenue relates to an 
extra unit of output g, not input. 

Profit maximization by firm B requires 
equating MRs with its marginal cost of 
production k, also assumed to be constant 
for the moment. Thus: 


(6) f(1-—) -e= 


or gq) =c+k 


Associated with this equilibrium is output 
q=qr depicted in Figure 1b, which is pro- 
duced under conditions of perfect com- 
petition in the commodity market and 
monopoly in the raw material market.® 
Correspondingly, the price of the final 
good is p= fr in Figure 1b, the average 
revenue per unit of g earned by firm B is 
r= pr—c, so the input supplier’s profit on 
his production for firm A is rs= [pr— 
(c+k) ]qr, while firm A is covering costs 
with ra=0. Total profits in Case (i) are 
r= a+nra= [pr—(c+k) lar, an area easily 
observed in Figure 1b. 

A mathematical summary of the preced- 
ing analysis helps shed light on certain im- 
portant relationships. In particular, note 
that Case (i) consists of three fundamental 


5 The amount g=q is the aggregate supply by the # 
competitive producers of the final product. 


Tp Ww 
q o ay qr q 
(b) 


FIGURE 1 


equations, (1), (3), and (6), in three un- 
knowns, $, q, and r. Equation (1), recall, 
represents the commodity market demand 
function, equation (3) the equilibrium con- 
dition for the competitive producers in 
that market, and equation (6) the equilib- 
rium condition in the market of the mo- 
nopolistic supplier of input materials. These 
equations may be solved simultaneously 
for p, q, and r at the equilibrium point D, 
as depicted in Figure 1b. 


CASE (ii): Consider now a monopolist 
final good producer who is subject to the 
demand function given as (1). His profit 
maximizing calculus, i.e. MRa =MC4, pro- 
vides: 


(7) gq) =e+r 


which is the counterpart equilibrium con- 
dition to (3). Equation (7), however, also 
establishes the average revenue function of 
the monopolistic input supplier firm B in 
the form: 


(8) r= gq) — 6 
Firm B’s profit maximizing condition MR, 


= MCs may, in turn, be obtained from 
(8) as: 


D gg i0 
0) Ho: -—) -cmh an- 


270 THE AMERICAN ECONOMIC REVIEW 


or h(q) =cetk 


where /(q) represents the correspondent to 
g(g).® (And see the curve h(g) in Figure 1.) 

Equation (9) defines the equilibrium 
condition for frm B stemming from a 
monopolized commodity market. This 
equilibrium is represented by point D’ in 
Figure 1b. Accordingly, the equilibrium 
output is g=qr, the equilibrium price of 
the raw material package is r= pr—c, firm 
B’s profit is r= [pr— (c+4k) |qr, the price 
the final good producer (firm A) charges 
his buyers is p=, and his profit is 
wa=(pr— pr)grr. The sum of the two inde- 
pendent monopolists’ profits amounts to 
m=rg t ra= [pr—(c+k) lar. 

Figure 1b shows that output produced 
under the conditions of Case (i) is greater 
than that of Case (ii), i.e., gr>qu, and 
profits are also greater in Case (i) than 
Case (ii). Moreover, Figure 1b implies that 
the equilibrium input price is the same, i.e., 
r=pr—c¢ in each case. The input price 
charged by the monopolistic supplier is, 
therefore, invariant to the final good market 
structure, be it either monopolistic or per- 
fectly competitive. Moreover, it will be 
shown that the same conclusion holds also 
for imperfectly competitive final gocd mar- 
kets. Section II will formally establish 
these relationships. 

Though the equation system for Case 
(ii) has the same three unknowns, #, q, and 
r, it contrasts sharply from that of Case (i) 
by consisting of equations (1), (7), and (9) 
rather than (1), (3), and (6). As before, 
equation (1) sets forth the demand func- 
tion, and equations (7) and (9) serve as 
counterparts to (3) and (6), respectively 
providing the average revenue and profit 
maximizing conditions for the input sup- 
plier, firm B. 


CASE (iii): The greater profits available 


6 Equation (9) reveals the equality between the cor- 
respondent /#(g) minus the marginal cost of producing 
the final product and its raw material component. 
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under Case (i) conditions compared to 
those of Case (ii) would induce the monop- 
olistic supplier of inputs, firm B, to collude 
with the monopolistic producer of prod- 
ucts, firm A. The demand function given 
by equation (1) would then become the 
relevant average revenue function for the 
integrated monopolist, and hence (2) pro- 
vides the corresponding marginal revenue 
(alternatively g(q) in Figure 1). This MR 
would then be equated directly with the 
relevant marginal costs of producing the 
final product (which are related to the 
value-added of the final good and that of 
its input), i.e., c+. Equilibrium price and 
output therefore apparently dovetail with 
that of Case (i); i.e., g= q in Figure 1. The 
pooled profits r for the integrated monopo- 
list are, in turn, r=rs+ra= [pr—(c¢+) lar, 
with the profit resulting from collusion 
being the same as in Case (i).” Since profit 
in Case (i) exceeds that of Case (ii), it 
follows that profit in Case (iii) is also 
greater than that of Case (ii). Collusion 
pays from the standpoint of firms operat- 
ing in related markets. Collusion also of- 
fers advantages to society since the final 
commodity price is lower and the output 
produced greater than otherwise. But the 
relations sketched above are based on the 
linear demand assumption; need exists for 
formal proof of these relations to include 
the more general case of non-linear de- 
mand. 

A proof is available which requires two 
basic constraints on f in addition to the re- 
quirements that f’, g’, h <0 and f(0)>0: 
namely, 1) the demand function f is limited 
to yield a correspondent g such that the 
horizontal lengths of the two curves are in 
fixed proportion, as is the case when f is of 
the algebraic form given later in footnote 


7%t should be stressed that the entire profit 
a= [pr — (c+k) gz is received by the monopolistic input 
supplier in Case (i) whereas the distribution of total 
profits in Case (iii) must be negotiated by the col- 
luding firms, the lower limit for firm B being set by 
[er—(+4) lau. 
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10; and 2) the elasticity of demand de- 
creases with price, i.e., de;/dp>0.8 

To see the implication of proviso 1), con- 
sider arbitrarily two quantities gr and grr 
such that f(gr)=g(gr). It readily follows 
under proviso 1) that es(gr) = e,(grr).2 Com- 
bined with proviso 2), the present condi- 
tion can be extended to the relations: 


(10) es(qr) È eg(grr) 
if and only if f(gr) 2 g(qrr) 


We are, accordingly, now in position to 
prove the generality of our first theorem. 


8 Neither of these specifications is required when f is 
assumed to be of the specific algebraic form given in 
fn. 10. It warrants mention, however, in connection 
with the second constraint, that demand curves of con- 
stant or increasing elasticity are typically ruled out ir. 
the space economy since they generate the unlikely 
practice of discriminating against distant buyers, and 
this opens up the possibility of repackaging and resale by 
nearer buyers. For example, see Edgar Hoover, Arthur 
Smithies, and Greenhut, M. J. Hwang and Ohta. From 
the standpoint of spatial economics, therefore, the 
subject constraint is quite meaningful. Nevertheless, in 
fn. 10 below we shall include instances of increasing and 
constant elasticity that yield the same results. 

9 For proof consider the condition of f(gz)=g(qz1). 
Then: 


mm qi 1 
dg Lae lor u constant 
I H 


<. elgi) = e(qu) if — 
dqr qu 


ao 
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FIGURE 2 


To recall, Theorem I holds that the two 
alternative equilibrium conditions (6) and 
(9), i.e., g(qr)=c+k and h(qrr)=c+k, gen- 
erally imply f(gr) = g(qrr), under well-defined 
demand functions given by the conditions 
specified above. Consider in this context 
the null hypothesis that (gr) =g(gr) im- 
plies f(gr) 2 g(qrr) ; via (10), this relation in 
turn implies ey 2e,, as illustrated in Figure 
2a. But this condition is impossible since 
combining (6) and (9) establishes: 


an so(t- 5) -so (1- =) 


Ef e> 1 
<- es(q) $ ea(q) 
KO Zea) 


In particular, note that f(g) 2 g(q) implies 
eySe,, which contradicts the elasticity re- 
quirement derived from the null hypothe- 
sis and must therefore be rejected. The 
relations g(q)=h(qg)=c+k necessarily im- 
ply the remaining condition f(g)= g(q), 
which condition alone consistently yields 
és=e, in (10) and (11). Except for the 
equality parts of the relations in (10) and 
(11), which alone are consistent, these 
equations reveal contradictory conditions 
derived from the equilibrium conditions 


if and only if 
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g(q) =h(q)=c+k. Under the defined de- 
mand function f subject to the aforemen- 
tioned constraints, the equilibrium condi- 
tions g(gr)=h(gr)=c+k yield not only 
f(a) = g(grr) but also implies e,(gr) = e;(qrz), 
as illustrated in Figure 2b.?° 

The second theorem can be readily es- 
tablished with the aid of the first theorem. 
Observe from the first theorem that the 
value of the equilibrium marginal revenue 
g(grr) of the monopolist firm A is the same 
under Case (ii) conditions as the price 
f(qz) set by the colluding monopolists of 
Case (iii). Since the price (qrr) is in gen- 
eral higher than the corresponding margi- 
nal revenue g(qrr), it follows that f(grr) > 
f(ar) = g(qm). This relation establishes for- 
mally the proposition that Case (iii) and 
Case (i) as well provide a lower equilib- 
rium price than does Case (ii). Since f is as- 
sumed to be a monotonically decreasing 
function of g, it further follows that gr> 
qrr; i.e., the output produced under Cases 
(i) or (iii) is greater than that under 
Case (ii). 


10 A proof which utilizes the algebraic function 
f{(Q =e—bg* with varying combinations of the param- 
eters a, b, and a is set forth below. Significantly, the 
combinations allowed include a, b, a>0; ¢,b<0, —1 <& 
<0 (decreasing elasticity situations); and, in addition, 
a=0, b<0, —1 <a <0 as well as a>0, b<0, —1<a<0, 
combinations which respectively establish economically 
stable equilibrium situations under conditions of con- 
stant and increasing demand elasticities as price de- 
creases. Pursuant to the constraints set forth above on 
the function f(g) =a—bg*, the correspondents g(q) and 
h(q) are given by: 


(a) eq) = a — bla + 1)g° 
(b) hlo) = a — bla + 1)4" 


Let g(gr)=h(qr1)=e+k to obtain the specific values 
gr and qrr: 


a — c — kyle 
a a= (EFD 

— ç — &\ a 
(d) - u= Sean) 


Substituting gy of (c) in g of the demand function f(g) 
and grr of (d) in g of the correspondent g(q) yields: 


— ç — 


k x 
ra 7 glu) 


(e) f@) =a-* 
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The thesis presented in Section I applied 
to a perfectly competitive or perfectly mo- 
nopolized final good market. However, 
what about relationships where the final 
good market is neither perfectly competi- 
tive nor perfectly monopolized? To evalu- 
ate this possibility, assume an oligopolisti- 
cally competitive market of the Cournot 
type where eacli firm considers its rival’s 
supply to be fixed. Profit maximization for 
the representative firm requires: 

Opa: 
ag OP a ay ep La 
ðqi ðqi 


=f +u = ctr 


i=1,2,..., m 


where q; stands for the ith firm’s supply, ci 
for the 7th firm’s marginal production cost 
in using original input factors, and r; for 
the marginal cost of using the raw mate- 
rial input; alternatively, r; provides (in 
terms of g) the price charged the ith firm 
by the monopolistic input supplier. Note 
that the unit value applies to dg/0q; in 
(12) because market demand equals the 
aggregate supply of the m oligopolistic 
firms, i.e., 


(13) g= gi 
and any change in q: is assumed under 
Cournot’s framework not to elicit a change 
in supply by rival firms. Summing both 
sides of (12) over all ¿, dividing by m, and 
utilizing (13) establishes: 


aD. aot Pagncte 


1 1 
where c=>} c r=— dn 
m m 


For the purpose of this paper, c: and r; 
must be assumed to be the same as they 
would be under conditions of perfect com- 
petition or monopoly, i.e., the same as c 
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and r previously. Equation (14) may then 
be rewritten as: 


(Da 
na 


m 


=f) (1-—) -« 


Equation (14’) represents the monopo- 
listic input supplier’s average revenue 
function in terms of g under the specified 
Cournot conditions. When m=1, (14’) is 
equivalent to (8), the case of monopoly in 
the final good market. As m increases, i.e., 
as more and more firms enter the final good 
market, the adjusted elasticity of demand 
ež = me, increases by the multiplier m. And 
when m approaches œ, (14’) approaches 
(4) in reflection of perfect competition. 

To obtain the equilibrium price 7 per 
unit of raw material input for all in- 
between market conditions (i.e., where m 
is a finite number greater than one), some 
concrete form of the demand function f 
must be assumed, such as the f(g) = a— bq“ 
evaluated previously in footnote 10. That 
function represents a general form as it 
generates not only convex, linear, or con- 
cave demands, but curves of either con- 
stant, decreasing, or increasing elasticities 
of demand depending on the alternative 
combinations of parameters a, b, and a 
that are applied. (See fn. 10.) Equation 
(14’) can then be particularized to: 


(14’) r=f(g+ 





G) += @~o= Ķ 1 *) bq" 
m 
The profit maximizing condition for the 


monopolist firm B is: 
m +a 





(15) @-9-( ) iat tg = 


u See John Greenhut and M. L. Greenhut for a de- 
velopment along this line which isolates the impacts on 
delivered price schedules of the location of rivals and 
the intensity of their competition at alternative points. 
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where the left-hand side of (15) represents 
the raw material supplier’s marginal reve- 
nue while the right-hand side, i.e., 2, stands 
for his marginal cost of producing the raw 
materials. Substituting in (14) the equi- 
librium g obtainable from (15) yields: 


ala — c) +h 
a+l 


Remarkably enough, r does not depend on 
the number of producers in the final good 
market; viz., the raw materials price r 
charged the final good producer by the 
monopolistic input supplier is the same for 
any final good market type, whether it be 
simple monopoly (when m=1), duopoly 
(m= 2), etc.!2 An invariance theorem on 
raw material inputs prevails regardless of 
selling conditions in the final good market 
under the specified Cournot behavioral as- 
sumption and the technical assumption on 
the form of the demand function. 

A two-fold question remains with re- 
spect to oligopolistic competition in the 
final good market: 1) would horizontal 
merger between final good producers lower 
the market price of their good; and 2) 
would vertical merger between final good 
producers and the monopolistic supplier of 
raw materials lower the price of the final 
good? Answer to question 1) simply re- 
quires conceiving of a constant raw mate- 
rial price r (in addition to c). Differentiat- 
ing (14) or (14’) with respect to the num- 
ber of competitive producers of the final 
good, yields—in conformance with (16)— 
the equation: 


(16) r= 





ais 
dp OND ap ten 
an Æ -= 

dm (me; — 1)? 


This equation demonstrates that under the 


2 Manifestly we are not in a bilateral monopoly situa- 
tion since our final good producer is not a monopsonist 
but simply an oligopolist or, as in Section I of the paper, 
a monopolist or perfect competitor. 
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normality assumption of decreasing elas- 
ticity with price, the equilibrium price p 
must fall as the number of firms increases. 
It follows, accordingly, that horizontal 
merger, i.e., a decrease in m, raises the 
equilibrium commodity price p. 

An asymmetric result obtains with re- 
spect to the vertical rationalization pro- 
posed under question 2). More specifically, 
profit maximization for any and all inde- 
pendent final goods producers is given by 
(12). But if these oligopolists, or just some 
of them, merge with the monopolistic sup- 
‘plier of the needed raw materials, the new 
profit maximization requires: 


(18) SO +H Mai = ci t ki, 


i=1,2,...,j<m 


where (18) assumes that (m—j) firms do 
not merge with the monopolistic supplier 
of raw materials, and hence equation (12) 
applies to these (m—j) firms. Cf course, 
the marginal cost k: of producing the raw 
material is lower than the comparable 
marginal cost (price) 7; in (12). Summing 
(18) and (12) over their relevant ranges 
then gives: 


(19) mfg t+f'@q | 
= Det pe > fi 


i=l f=j+1 





Fj m 
q= Dat Dai 


i=l i=j+1 


Dividing both sides of (19) by m establishes: 


where 


1 
a» sali ->) 
MEF 
EEE ee: 
: m m 
=e+r—(r—kh)j/m<e+r 


provided that r>k, i.e., the average price 
charged per package of raw materials by 
the monopolist supplier is greater than the 
average marginal cost of supplying that 
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package. Thus the average marginal costs, 
viz., 


(Sat Dat Eru) /m 


decrease as more and more firms collude 
(merge) with the firm that supplies the 
raw materials. Given the market demand 
function f(g) and the fixed total number m 
of firms producing the final good, the same 
adjusted MR curve f(g) {1—1/me,] that 
was derived from the original MR=/(q) 
-(1—1/e,) obtains. Thus equilibrium price 
f(q) falls as average MC falls. Vertical 
merger lowers commodity price and in- 
creases the quantity demanded and the 
output produced. 


HI 


We have thus far assumed fixed propor- 
tions of inputs to output. The basic welfare 
results scored above remain unaffected, 
however, by variation in marginal costs. 
In demonstrating this condition, two con- 
cepts of variable marginal costs are re- 
quired, as we shall extend our previous 
analysis to include spatial price relations. 

Consider a monopolistic producer who 
ships his commodity to spatially separated 
market points. Let the demand function 
(1) apply now to any one local market 
point. If a transportation service ‘is pro- 
vided by a monopolistic carrier, the car- 
rier’s average revenue function would be 
given by (8), where r would represent the 
freight rate applicable to the market point 
under consideration. The equilibrium con- 
dition for an independent monopoly situa- 
tion between the carrier and shipper of 
goods is then given by (9), where c now 
represents the marginal cost of production 
while k provides the marginal cost of 
transportation. Note that k and c are 
specified differently in: 


(20) k = $(9) 
(21) c=¥), Q=} 
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where the summation applies to all rele- 
vant market points. Thus & is a direct 
function of g, but ¢ is not so related since 
a change in the particular supply qı may be 
carried out by an offsetting change in the 
supply q; the consequence would be that 
the total output produced Q and the re- 
lated cost ¢ are unchanged. For this reason, 
marginal production cost ¢ does not vary 
with a change in supply g to a particular 
market point. We assume, however, that c 
does increase if (and only if) aggregate q 
(i.e., Q) increases. 

The relation between c and k with re- 
spect to a change in g is illustrated in 
Figure 3. Marginal cost k of shipping goods 
is assumed in the figure to be a decreasing 
function of q; i.e., economies derive from 
using larger input quantities, with the ef- 
fect c+ decreases as q increases.}? Suppose 
equilibrium prevails initially at D in a 
particular market, and that the input sup- 
plier (carrier) and his customer are inde- 
pendent monopolists. The question of im- 
pacts of collusion may, accordingly, be 
raised again. 

Any change in equilibrium from, say, D 
to D’ implies an increase in a particular 
market’s supply as price is lowered. Collu- 


sion must, however, change the equilibrium ' 


price-quantity set for all submarkets. The 
consequence is that total output and cost 
of production increase (compare c with c’ 
in Figure 3); correspondingly, the MC 
curve shifts from c-+-& to c'+k, with final 
equilibrium taking place at point D”. This 
new position guarantees a greater output 
than that obtainable when the monopo- 
lists are independent. But the question 
arises as to whether or not an increase in ¢ 
which results from collusion might occa- 
sionally be so great as to generate a smaller 
equilibrium output. To resolve this par- 
ticular question, note initially that c rises 
only if equilibrium output increases; in 

18 Decreasing marginal cost Å is nota required assump- 
tion for our proof. 
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FIGURE 3 


other words, marginal production cost ¢ 
increases only if the equilibrium output 
produced under Case (iii) conditions in- 
creases. If the equilibrium output does not 
increase, neither does the related marginal 
production cost. It further follows that the 
rightward placement of g(qg) compared to 
h(q) cannot be offset by a change inc toc’, 
and accordingly output must increase. 
This requirement fully establishes the gen- 
erality of our proposition that output is 
greater and price lower for Case (iii) than 
Case (ii). 


IV 


The comparative profitability of merged 
firms with that of individual monopolists 
is thus completely given by the demand 
condition /(q). Maximum profits obtain if 
and only if marginal revenue g(qg) is. 
equated with the lowest obtainable margi- 
nal cost, i.e., c+ distinct from c+r. Any 
deviation from this equilibrium, such as in 
Case (ii), necessarily implies a decrease in 
profits. 

The results obtained above apply to any 
particular market in which sales are made. 
Aggregate outputs and profits increase and 
prices are lower when vertical merger or 
some other rationalization process takes 
place between an input supplier and the 
user(s) of his product whenever the succes- 
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sive stages of production involve indepen- 
dent monopolistic powers. The surprising 
implication of these relationships is that 
excess capacity may be eliminated to a 
considerable extent by rationalization in 
related industries. Moreover, greater effi- 
ciency in production derives from the in- 
tegration process described in this paper 
under imperfect market conditions. 

The last contention is a sweeping one 
which is underscored by the fact that pro- 
duction generally requires the input of raw 
materials, intermediate goods, and services. 
Given a demand function for a good, one 
may deduce a derived demand function 
for, let us say, the intermediate good or 
service, such as transportation. This func- 
tion would yield, in turn, another derived 
demand function, for example, for the tires 
used by the carrier, and so forth. Succes- 
sively shrinking correspondents to derived 
demand functions thus obtain, as the 
smallest correspondent is equated with the 
relevant marginal cost to provide the 
equilibrium applicable under the case of in- 
dependent monopolistic firms. This smallest 
correspondent obviously shrinks toward 
the origin as more and more related in- 
dustries are subjected to independent mo- 
nopoly powers. And the converse principle 
holds, as the smallest correspondent would 
be twisted upward by integration of firms 
in related industries. Equilibrium output 
increases as a result, except for the unlikely 
. and unstable cost situation of rapidly de- 
creasing MC in the region of the equality 
of marginal values that prevailed before 
the integration of firms. 

In a related context to this paper, 
Donald Dewey contended that rationaliza- 
tion of firms increases efficiency in imper- 
fectly competitive markets. This effect was 
said to arise since the merged firms can 
utilize one plant more efficiently in produc- 
ing a small high-cost output than can two 
firms which would otherwise produce at 
very inefficient small output points. Only 


JUNE 1976 


over a narrow range of outputs, where each 
plant must be utilized, would the costs of 
the unified firm necessarily involve the 
sum of the costs of each of the individual 
firms. In fact, Dewey argued that even in 
such case the unified firm would operate 
the single firm’s plant(s) more efficiently 
at greater profit than that which would 
eventuate under a Cournot competitive 
equilibrium. The Dewey merger model un- 
fortunately involves smaller output than 
the competitive model, and in this respect 
can be criticized by welfare theorists. 

Our paper, similar to Dewey’s, has also 
advocated merger as a source of increased 
efficiency in imperfectly competitive mar- 
kets. But even closer to Wu’s, it proposes 
vertical rationalization only for firms in 
related industries. We contend that mer- 
ger of firms in related industries generates 
a greater output than the sum of the in- 
dividual outputs of nonintegrated firms. 
In effect, this present paper has, therefore, 
illustrated and proved two theorems which 
were implicitly assumed by the present au- 
thors and Hwang in this Review on the 
type of (and direction of) discrimination 
practiced by motor carriers. That paper, in 
particular, anticipated the advantages to 
carriers and shippers of vertical integra- 
tion in noting that freight rates were un- 
affected by the market structure in the 
shipper’s industry (compare Josephine Ol- 
son). The roots of the present paper based 
as they are on successive stages of produc- 
tion thus include the distribution process 
as well as the production process. Indeed, 
one can readily conceive of freight rates 
covering certain specified places that con- 
verge in time under Commission regula- 
tions to the derived 7; values that were 
described above. By permitting shippers of 
goods the ownership of their own carriers 
(or permitting them vertical integration 
with existing contract or common carriers), 
cost k; replaces 7; and in the process gen- 
erates greater outputs and lower prices. 
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Other policy implications of our theorems 
should be manifest. For example, objec- 
tions being expressed against the possible 
“take-over” of the retailing function by 
the larger oil companies under deregula- 
tion of “old oil prices” appear ill-founded 
as greater output and lower prices should 
result from that integration. Excluded 
from our analysis of related markets is 
only the possibility of bilateral monopoly, 
since our higher stage producer is not con- 
ceived to have monopsony buying power 
over the lower stage producer. All other 
related market situations fall within our 
analysis. Possibly most important of all 
are the antitrust implications of our find- 
ings which, to say the least, will prove 
shocking to many." At the same moment, 
these implications will clearly warrant 
study. 


4 Consider a standard case before our courts involv- 
ing vertical merger, such as United States v. Yellow 
Cab. Concern in that case was with a monopolistic buy- 
ing firm (e.g. Yellow Cab or our firm A) which would 
exclude other input suppliers from certain markets if 
it merged vertically with a particular supplier of the 
needed input. In opposite situations, elimination of 
competition on the final good market level might ap- 
pear questionable to many. However, strict interpreta- 
tion of our theorems must yield an interesting difference 
in conclusions. A less rigid interpretation from a long- 
run perspective can be found in Greenhut, p. 366. 
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The Effect of Rate of Return Regulation 
is Highly Sensitive to the Nature 


of the Uncertainty 


By Yoram C. PELES AND JEROME L. STEIN* 


The fundamental conclusion derived 
from the theory of the monopoly firm seek- 
ing to maximize profits subject to a regula- 
tory constraint is that: the optimum ex 
ante scale of plant chosen by the firm will 
increase as the regulated rate of return (s) 
ideclines towards the cost of capital (2). 
This proposition and its implications, 
known as the Averch-Johnson (A-J) ef- 
fects, have been the focus of numerous 
articles on rate of return regulation. 

There is a serious danger that public 
policy concerning public utility regulation 
will be based upon an uncritical acceptance 
of the A-J effects. Although uncertainty of 
the state of nature characterizes the in- 
vestment decisions, the A-J theorems have 
been based upon a model which ignores 
uncertainty. In the present paper we prove 
that the fundamental A-J conclusion is not 
robust to the type of uncertainty faced by 
the firm. 
~ Decisions made by the firm are dichoto- 
mized into ex ante decisions (controls) 
made before the state of nature fu) is 
known and ex post decisions (controls) 
made after the state of nature is known. 
The scale of plant (K) is an ex ante control. 
The quantities of the variable inputs and 
the price charged by the firm are ex post 
‘controls. Uncertainty is introduced into 
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the maximal quasi-rents function R(K, u), 
which is defined as the total quasi rents 
that will be earned when the firm with cap- 
ital stock K selects the optimum ex post 
controls, and the state of nature is u. The 
risk-neutral firm selects the scale of plant 
to maximize expected profits E[R(K, u)] 
—iK, where E is the expectations operator. 

If the uncertainty concerning the state 
of nature is additive so that R(K, u)= 
R(K)+u, and u is independent of scale K, 
the conventional A-J results are obtained. 
The imposition of an effective regulatory 
constraint will either drive the firm out of 
business if the spread s—? is not sufficiently 
large, or it will lead the firm to select ex 
ante a scale of plant larger than that 
chosen by the unregulated monopolist. 
When the uncertainty is multiplicative, 
R(K, u)=R(K)(1+u), the conventional 
A-J effect is completely reversed. Assume 
that the regulatory constraint does not 
drive the firm out of business. Then the 
closer the regulated rate of return is to the 
cost of capital (but s>7), the smaller will 
be the optimum ex ante scale of plant rela- 
tive to that chosen by the unregulated 
monopolist. Call this the “Anti A-J 
Theorem.” 

The effects of rate of return regulation 
are highly sensitive to the characterization 
of the uncertainty. For this reason, public 
policy towards public utilities should not 
be formulated on. the basis of the A-J ef- 
fect until there is evidence that the un- 
certainty is not of the multiplicative type. 
Otherwise, tightening the regulatory con- 
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straint may lead to a decrease in output as 
well as to production inefficiency. No regu- 
lation would then be socially preferable to 
this sort of regulation. 


I. The Scale of Plant is the Ex Ante Control 
and the Variable Inputs are 
the Ex Post Controls 


A. The Maximal Quasi-Rents Function 


When the firm decides upon its optimal 
scale of plant, the total revenue function 
expected to prevail when the plant is in 
operation is not known with certainty. A 
firm does not know precisely what will be 
the growth of demand, the geographic lo- 
cation of its customers, or the development 
of rival technologies by firms which pro- 
duce substitute products. If the proposed 
plant scale involves the introduction of a 
new technology, then the firm is not even 
sure what will be the rate of output asso- 
ciated with a given vector of inputs. Un- 
certainty in this context refers to the state 
of nature, described by variable u, that 
prevails when the plant is in operation. 

A firm which seeks to maximize profits 
from a given plant when the state of na- 
ture is revealed selects the quantities of 
variable inputs—referred to under the 
generic name of labor—to maximize quasi 
rents Z. The labor input is an ex post con- 
trol. ` 

Quasi rents Z earned by a firm are total 
revenue ~Q (where p is price and Q is 
quantity sold) less total variable costs W L, 
where L is the quantity of the labor input 
and W is the exogenously given price of 
labor. Price p depends upon Q and the 
state of nature: p=/(Q, u). Quantity sold 
is assumed to equal quantity produced, 
where the latter depends upon the inputs 
of labor and capital (i.e., scale of plant) K. 
For these reasons, total revenue can be 
written as a function H(K, L; u) of the 
inputs and the state of nature. Function H 
is strictly concave in the inputs and 
reaches a maximum. Quasi rents are then 
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described by equation (1). 
(1) Z = A(K,L;«) — WL 


Ex post control L is chosen to maximize 
quasi rents Z, given ex ante control K and 
the state of nature u. Under these condi- 
tions, the marginal revenue product of 
labor Hz(K, L; u) is set equal to the nomi- 
nal wage W as described by equation (2). 


(2) Hi(K, L; u) = W 


Solve equation (2) for the optimal quan- 
tity of labor and derive equation (3). The 
optimum quantity of labor (ex post con- 
trol) is a function of the scale of plant (ex 
ante control), the nominal wage, and the 
revealed state of nature. Since the nominal 
wage is a constant, it will not always be 
written explicitly. We assume that an in- 
crease in K always raises the marginal 
revenue product of labor in the relevant 
range: Hrx>0. 











@ L=U(K;u W); Ik =E >00, 
TALL 
pec Se. 4 <0 
— Ary, aie LL 


Substitute the optimal quantity of labor 
into equation (1) and derive equation (4). 
The latter represents the maximum quasi 
rents that can be obtained by a firm with 
a scale of plant K when the state of nature 
is u. 

(4) R = H[K, (K; u, W); u] 
— WI(K; u, W) 
= R(K; u, W) = R(K, u) 
Again, remember that R is also a function 
of W. The R(K, u) function is graphed in. 
Figure 1 as OFMBR. The slope of this 


function is the marginal revenue product 
of capital: 


(4°) Rx(K, u) = Hx(K, L; u) 


and it is strictly concave because 
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FIGURE 1, Curve OMR REPRESENTS MAXIMAL QUASI 
RENTS. RAY OsK REPRESENTS TOTAL PERMISSIBLE 
PROFITS AT RATE OF RETURN S$. RAY OK REPRESENTS 
TOTAL CAPITAL COSTS. CURVE p=p(K, u) DETERMINES 


. THE OPTIMAL PRICE. THE UNREGULATED MONOPOLIST 


EMPLOYS CAPITAL STOCK Ko. THE A-J POINT IS Ki. 


(4) Rex(K, u) = Hxx(K, L; u) 
2 
Bri 
Aut 





The optimal price p charged by the firm 
is described by equation (5), which is 
drawn in Figure 1 (lower part). It corre- 
sponds to the point on the demand curve 
above the intersection of the marginal 
revenue curve (associated with state of 
nature u) with the short-run marginal cost 
curve (associated with scale of plant K). 
(S) p= P(K;u, W);  Pr() <0 
Function Px is negative because a rise in 
the scale of plant shifts the short-run mar- 
ginal cost curve to the right, and it inter- 
sects the marginal revenue curve at a 
higher level of output. Since the demand 
curve is negatively sloped, the price de- 
clines as the optimum output increases. 
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B. Alternative Characterizations 
of the Uncertainty 


There is a considerable literature con- 
cerning the theory of the firm facing an un- 
certain demand. One conclusion is that: if 
the firm’s ex ante control is quantity pro- 
duced and offered for sale, then the risk- 
neutral firm would select the same opti- 
mum quantity as it would if it were cer- 
tain of the state of nature.” In our analysis, 
the scale of plant is the ex ante control, and 
the resulting state of nature determines 
the total revenue function. To stay as 
close to A-J as we can, assume that the 
firm is risk neutral.3 Uncertainty would not 
affect the ex ante scale of plant selected by 
the unregulated firm. Nevertheless, we 
prove that uncertainty concerning the 
state of nature may induce the regulated 
firm to select a smaller scale of plant than 
would be chosen if there were no uncer- 
tainty concerning the state of nature. 

There are several ways to characterize 
the uncertainty concerning the state of na- 
ture that will prevail when the plant is in 
operation. Our main theme is that the na- 
ture of the uncertainty will profoundly 
affect the response of the firm to a rate 
of return constraint. 

In equation (6), uncertainty is charac- 
terized as a percentage deviation of the 
maximal quasi-rents function R(K, u) 
from its expected value E[R(K, u)]. The 
coefficient of variation, defined as the ra- 
tio of the standard deviation to the mean, 
is a constant independent of K. 


(6) R(K, u) = R(K)(1 + u) 
(6’) E[u] = 0 


(6”) Eļu?] = f u?flu)du > 0 


(6) E[R(K, u)| = R(K) 


2 See Agnar Sandmo, and Hayne Leland, p. 283. 
3 The assumption of risk aversion would bias the re- 
sults awey from Averch-Johnson. 


w: 
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Multiplicative deviation u is a random 
variable with a zero mean, positive vari- 
ance, and a probability density function 
flu). Consequently, the expected value of 
the maximal quasi rents is R(K). 

Alternatively, the uncertainty could be 
additive and independent of K as described 
by equation (7). Again, let the expected 
value of the disturbance be equal to zero 
with a positive variance and a probability 
density function glu). The coefficient of 
variation’ in this case is a déclining func- 
tion of R. 


(7) R(K, u) = R(K) + u 
(7°) Elu] =0 


(1) Elv?] = f u?g(u)du > 0 
7") E[R(K, u)] = R(K) 


If the unregulated firm were risk neutral, 
the ex ante control K would be chosen to 
maximize expected profits ro(K), the dif- 
ference between the expected maximal 
quasi rents E[R(K, u)] and total capital 
costs 7K, where 7 is the cost of capital. The 
zero subscript denotes the absence of regu- 
lation. 


(8) Max wo(K) = Max E[R(K, u)] — iK 
= Max R(K) — iK 


Since the expected quasi rents E[R(K, u) | 
equal R(K) in both the additive and the 
multiplicative cases, the ex ante scale of 
plant chosen will be the same as would be 
chosen if there were no uncertainty. The 
expected marginal product of capital 
(d/dK)E|R(K, u)|=E(d/dK)R(K, u)= 
R’(K) in both the additive and the multi- 
plicative cases. An unregulated risk- 
neutral firm will select Ky (in Figure 1) as 
the optimum ex ante control, where the ex- 
pected marginal revenue product of capital 
R’(Ko) is equal to the cost of capital i, pro- 
vided that ro Ko) 20. 
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(9) R'(Ko) =i 


This point is described by point M in 
Figure 1. Total profits are maximal and 
positive at point M, and the monopolist 
will charge price po. The ratio of quasi 
rents -to the optimal capital stock is 
K,M/OK.. The nature of the uncertainty 
is irrelevant for the risk-neutral unregu- 
lated monopolist. 


II. The Regulatory Constraint and the 
Expected Maximal Quasi-Rents Function 


When a regulatory constraint is imposed 
the firm is not allowed to earn more than 
sK of quasi rents. To be effective, the regu- - 
lated rate of return s must be less than 
what was earned by the unregulated mo- 
nopolist, but it must exceed the cost of 
capital 7. In terms of Figure 1, KoMf/OKi 
>s>t. í 

The expected maximal quasi rents con- 
sists of two parts. Define S as the set of 
states of nature u where the maximal 
quasi rents R(K, u) are less than sK. De- 
fine T as the complement of that set. 


(10a) S = [u| R(K, u) < sK] 
(10b) T = [u| R(K, u) = sK] 
(0c) Pr[u €S] + PrluE T] =1 


Suppose that the firm selected a scale of 
plant K’ and the state of nature that oc- 
curred when the plant came into operation. 
yielded maximal quasi-rents curve OFM BR: 
in Figure 1. The state of nature is in set S. 
because maximal quasi rents K’B are less 
than sK’. At that scale of plant and given, 
the state of nature, profits would be maxi- 
mized by charging price p’. Nevertheless,, 
the ratio of quasi rents to the stock of capi- 
tal would be below s, the regulated rate.’ 
There is nothing that the regulatory au-} 
thorities can do to help the firm earn sK’. 
because K’B<sK’ represents the maximal- 
quasi rents that can be generated from: 
this plant. By raising the price above p’, 
the firm would be generating less than the 
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maximum profits associated with this scale 
of plant and state of nature: i.e., it would 
be operating below point B in Figure 1. 

Had the firm selected scale of plant Ko, 
when the state of nature is in set T yielding 
maximal quasi rents KM, then it would 
be earning a rate of return in excess of s. 
The maximum profit price charged by the 
firm would be po. During the period of the 
regulatory lag, the firm would be earning a 
rate of return greater than the “feir rate.” 
Sooner or later, the regulatory authority 
would catch up with the firm and require 
it to lower its price below o.t At the lower 
price, the quantity demanded weuld rise. 
The regulated monopolist is required to 
meet the demand. To produce the greater 
quantity demanded, more variable inputs 
(labor) would have to be employed with 
scale of plant Ko. At point M on the maxi- 
mal quasi-rents curve, the marginal reve- 
nue product of labor is equal to the wage: 
equation (2). When employment increases 
to satisfy the greater quantity demanded 
at the lower price, the marginal revenue 
product of labor is driven down below the 
wage. The regulatory authority will re- 
quire the firm to lower its price and meet 
the quantity demanded until total quasi 
rents fall to KoD=sK., which are below 
the maximal quasi rents KoM. 

The expected quasi rents, denoted by 
E[R], are described by equation (11). 
When state of nature v is in set S, then the 
firm earns the maximal quasi rents R(K, u) 
<sK. When the state of nature is in set T 
then, after the regulatory lag, the firm 
earns sK SR(K, u) of quasi rents. The 
second integral in equation (11) is the 
probability that state of nature u is in 
set T. 


a) BIR) = f RK, wy) 


4 Tt is assumed that the regulatory lag is short rela- 
tive to the life of the plant. For this reason, the regula- 
tory lag is disregarded here. 
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+ s f flujdu S sK 
uET 


Suppose that set S is not empty. Then 
for u in set S, the maximal quasi rents 
R(K, u) are less than sK. 


av) BIR) = f _ RK, mifladdu 


+ sK Prlu€ T] <sK 


It follows that the expected quasi rents 
earned by a regulated monopolist are less 
than sK, the maximum permissible quasi 
rents. 


III. Uncertainty and the 
Regulated Monopolist 


A. When the Uncertainty is Additive, 
Conventional Results are Obtained 


If the disturbance term is additive and 
independent of K, the conventional A-J 
results are obtained. The imposition of an 
effective regulatory constraint will either 
drive the firm out of business or will lead 
it to select ex ante a scale of plant larger 
than K, chosen by the unregulated mo- 
nopolist. 

Equation (12) describes the expected 
quasi rents earned by a regulated firm 
when the disturbance term is additive. The 
first integral in equation (12) describes the 
maximal quasi rents when R(K)+- is less 
than sK, i.e., when wis in set S. The second 
integral in equation (12) describes the 
situation when the quasi rents are at least 
as great as SK, i.e., wisin set T. 


(12) E[R(K) + u] = 
f [R(K) + ulg(u)du + sK f g(u)du 
u€s ue? 


Equation (12’) is a useful way of writing 
(12). The integral fues ug(u)du is the ex- 
pected value of u such that R(K)+w is 


5 This is the essence of corollary 2 in the paper by 
Stylianos Perrakis, appearing elsewhere in this issue. 


ch 
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less than sK, and can be written as 
E[u| ues]. 


(12°) E[R(K) + u] = R(K) Prlu E€ S] 


+ d 
f redu 
+ sK Pru ETI 


Total expected profits denoted by 7;(K) 
are expected quasi rents minus total capi- 
tal costs iK, as described by equations 
(13) and (13°). Subscript 1 denotes the 
profits of the regulated firm when the un- 
certainty is additive. 


(13) m(K) = E,[R(K) + u] — iK 
= R(K) Prlu€S]+Elu| ues] 
+ sK Pr[u E T] —ik 


Since the state of nature must be either in 
set S or set T, equation (13) may be writ- 
ten as: 


(13°) m(K) = [R(K) — sK] Prlw€ S] 
+ (s —i)K + Elu|u Es] 


Now it is easy to prove that the optimal 
ex ante scale of plant chosen by the regu- 
lated monopolist will exceed Ko, the scale 
selected by the unregulated monopolist 
provided that the regulation does not 
drive the firm out of business completely. 

Differentiate 1,(K) with respect to K. 
Term ¢:(K) involves the derivatives of 
Pr|uES] and E[u|uES], and will gen- 
erally be ignored. 


(14) wi (K) = [R'(K) —s] Pr[u € 5] 
+ (s — i) + ¢1(K) 


The firm will go out of business if Max 71(K) 
is negative. Assume that (s—7) is suff- 
ciently large that the maximum expected 
profits are positive at the unregulated 
point (Ko) >0, so that this possibility 
will not occur. 

Evaluate equation (14) at the unregu- 
lated point K, where R’(K,) =i and derive: 
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4) wf (Ko) = (s ~ i) Prlu ET] >0 


It follows that total expected profits can 
be increased by selecting ex ante a scale of 
plant larger than that chosen by the un- 
regulated monopolist. 

In the conventional A-J case when there 
is no uncertainty, it is certain that the firm 
will earn more than sK, when it selects 
scale Ky. Point M is above ray OsK in 
Figure 1 with probability 1; Pr[vuEéT]=1 
at that point. Consequently, mj(Ko)= 
(s—z)>0, and the firm selects a larger 
scale of plant than it did when it was not 
regulated. The well-known A-J effect may 
be considered as a special case of inequality 
(14’) above. 


B. When the Uncertainty is Multiplicative, 
an Anti A-J Theorem is Derived 

When the uncertainty is multiplicative, 
the conventional A-J effect is completely 
reversed. The closer the regulated rate of 
return is to the cost of capital, the smaller 
will be the optimum ew ante scale of plant. 
Call this the anti A-J theorem. 

Total expected profits of the regulated 
firm are m:(K), where subscript 2 denotes 
the regulated firm facing a multiplicative 
disturbance. 

(15) o(K) = E[R(K)(1+ u)] — iK 

Expected maximal quasi rents are de- 
scribed by equation (16). The first integral 
describes the situation where the maximal 
quasi rents R(K)(i+«) are less than sK: 
i.e., the state of nature u is in set S. The 
second integral refers to the situation 
where the firm is able to earn at least the 
regulated rate of return: i.e., u is in set T, 
but would have to lower its price to satisfy 
the regulatory constraint. 


(16) #»[R(K)(1 + u)] 
= f R(K)(1 + w)fu)du + 
uEs 
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become negative; and the optimum ex 
sK P (u)du < sK anie scale of plant selected by a regulated 


Equation (16’) is another way of writing 
equation (16). Certainly for scales of plant 
between 0 and K; in Figure 1, the expected 
value of u which will make R(K)(1+~) 
<sK is negative. Integral fes uf(u)du= 
E[u|uES] is denoted by —y in equation 
(16”). 


(16°) E,[R(K)(1 + u)] = R(K) Pr[u € S] 
+ R(K)Elu| uE S] 
+ sK[1 — Prlu€ sj] 
(16) EluļuESsS]=-—y<0 


Total profits expected by the regulated 
monopolist when the uncertainty is multi- 
plicative are given by equation (17), de- 
rived from equations (15) and (16). 


(17) ma(K) = (R(K) — sK) PrluE S] 
+ (s —i)K — yR(K) 


Differentiate equation (17) with respect 
to K. Term ¢2(K) involves the derivatives 
of Pr[uES] and y. As a rule, it will be 
ignored. 


(18) m: (K) = (R'(K) — s) Pr[u € 5] 
+ (s — i) — yR'(K) + $2(K) 


Evaluate this expression at the unregu- 
lated point K, where R’(Ko) =7. Equation 
(19) is obtained by setting R’(Ko) =7 and 
Pr[uET]=1—Pr[uEsS]. 


(19) af (Ko) = (s — i) Prlu E T] — vi 


At scale of plant Ko, the expected value 
of the maximal quasi rents R(K») exceeds 
sK. Point M in Figure 1 is above ray OsK. 
Consequently at point Ky, the expected 
value of u such that v is in set S is nega- 
tive. Variable y is positive. 

Equation (19) describes the slope of the 
expected profits function at the unregu- 
lated optimum scale of plant. As the regu- 
lated rate of return decreases, rz (Ko) will 


firm will be less than that chosen by the 
unregulated monopolist. This is an anti 
A-J theorem. 

The conventional A-J effect can be con- 
sidered as a special case of our analysis. 
When there is certainty that point M lies 
above ray OsK then Pr[uET]=1 and 
y=0 at scale of plant Ko. Then r? (Ko) = 
(s—i)>0 at the unregulated point. Total 
expected profits can be raised by selecting 
an ex ante scale of plant in excess of Ko, 
which is the A-J effect. Once multiplicative 
uncertainty is introduced, a sufficiently 
large gap (s—i)/i>y/Pr[uET | must exist 
between the regulated rate of return and 
the cost of capital to induce the firm to 
select ex anie a scale of plant in excess of 
the unregulated scale Ko. 


C. Discussion and Interpretation 
of the Results 


Every theorem, once proved and under- 
stood, should be obvious. Our theorem was 
that the character of the uncertainty de- 
termines whether a decline in the regu- 
lated rate of return towards the cost of 
capital raises or lowers the optimum ex 
ante scale of plant relative to what would 
be chosen if there were no regulation. Con- 
ventional A-J results are derived when the 
uncertainty is additive and independent of 
the scale of plant in the maximal quasi 
rents function. If, however, the uncer- 
tainty is multiplicative in the maximal 
quasi-rents function, then a decline in the 
regulated rate of return towards the cost of 
capital will lower the optimum ex ante 
scale of plant relative to what would be 
chosen if there were no regulation. As far 
as we know, these points have not been 
recognized in the literature. 

These results may not as yet be obvious, 
but they can better be understood on the 
basis of more specific examples. First, con- 
sider the additive case where the distur- 
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bance is independent of the scale. Let 
R(K) be described by curve OMR in 
Figure 1, where R(K) exceeds sK for values 
of K in the open interval (0, K;). Let there 
be three possibilities. 


R(K, u) Probability 
sK < R(K) +4 p/2 
sK = R(K) 1— 7 
sK > R(K) — u ~/2.= Pru € S] 


Then the total expected profits function 
mı(K) can be written as equation (20) or 
(20’), and it is based upon equation (13). 


(20) w(K) = (1 — p/2)sK 
+ [R(K) — u](p/2) — iK 
or 


(20) mi(K) = (1 — p/2)(s — i) K 


+ [R(K) — u — iK](p/2) 


Maximal expected profits are a linear 
combination of (s—z)K with probability 
(1—p/2) and [R(K)—u—iK] with proba- 
bility p/2. 

Marginal expected profits are: 


(21) wi (K) = [(1 — p/2)s 
+ (p/2)R'(K)] — i 


(21) wi (K) = (1 — p/2)(s — 4) 
+ (6/2)[R'(K) — i] 


In terms of Figure 1, maximal quasi rents 
will be above curve OMR with probability 
p/2, below that curve with probability p/2 
and will be on the curve with probability 
(1—). If the maximal quasi-rents curve is 
R(K) or R(K)+u, then the marginal quasi 
rents will be sK due to regulation; and 
marginal profits will be (s—z). If the maxi- 
mal quasi-rents curve is R(K) — u, then the 
marginal rents will be R’(K); and the mar- 
ginal profits will be R’(K)—1. In the addi- 
tive case, when u is independent of the 
scale, the slope of the maximal quasi-rents 
curve is independent of the disturbance 
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term. It just depends on the scale of plant. 
The expected marginal rents are: 


[(1 — p/2)s + (p/2)R'(K)] 


independent of u 


At the unregulated optimum scale of 
plant Ko, the marginal quasi rents will be 
s with probability (1— /2) if the state of 
nature puts the firm at point M or M’ in 
Figure 1; and the marginal quasi rents will 
be R’(Ko)=# with probability p/2 if the 
state of nature puts the firm at point M”. 
The weighted average of s and i exceeds i 
at the unregulated point. 


(21”) i (Ke) = (1 — p/2)(s — 4) 
= (s — i) Prue T]>0 


Since r (Ko) is positive, expected profits 
can be raised by selecting a scale of plant 
greater than Ko, the optimum ex ante 
scale of plant chosen by the unregulated 
monopolist. Uncertainty, however, may 
deter the firm from investing in this in- 
dustry, unless there is a sufficiently large 
gap between s and 7. For example, suppose 
that the firm selected the A-J solution K, 
where R(Ki)=sKi. Then total expected 
profits are: 


(22) m1(Ki) = (s = 1) Ky = up/2 
= (s — Kı + E{u| ues] 


In the certainty case, these profits will be 
positive. When there is uncertainty, the 
value of (s—z) must be positively related 
to the riskiness of the venture if expected 
profits are to be positive. The greater 
u(p/2), a reasonable measure of risk in 
this case, the greater must be the spread 
between the regulated rate of return and 
the cost of capital, in order to justify in- 
vestment in this industry. 

A very different situation prevails in the 
multiplicative case. Consider the following 
distribution of quasi rents. Suppose that 
K,>K>0 in terms of Figure 1 below. 
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R(K, z) Probability 
sK < R(K)(1 + u) p/2 
sK = R(K) 1— 


$ 
sK > R(K)Q — u) 9/2 = Pru €s] 


When there is regulation, total expected 
profits are: 


(23) w(K) = sK(1 — p/2) 
+ R(K)(1 — u)(p/2) — iK 


Expected quasi rents will be sK with prob- 
ability 1— p/2 due to the regulatory con- 
straint and R(K)(1—u) with probability 
p/2 in the unfavorable case. Marginal ex- 
pected profits will be 


(24) zi (K) = [s(1 — p/2) 
+ R'(K)(1 — u)(p/2)] — i 
= (s — i)(1 — p/2) 
+ [R'(K)(1 — u) — i] (p/2) 


If the total maximal quasi-rents curve is 
above sK, then the marginal quasi rents 
will be s with probability (1— p/2). If the 
maximal quasi-rents curve is below sK, 
then the marginal quasi rents will be 
R'(K)(1—u) with probability p/2. The 
greater the range of outcomes, the larger 
is u; consequently, the smaller will be the 
marginal returns R’(K)(1—w) in the case 
when the maximal quasi-rents curve is 
below sK. Since the expected marginal 
rents are a weighted average of s and 
R'(K)(1—4), ri (K) is negatively related 
to u. This is what makes the multiplicative 
case so different from the additive case. 

At the unregulated scale of plant Ko, 
where R’( Ko) =i, the expected marginal re- 
turns are s(1— p/2) plus i(1—)(p/2). Un- 
like the additive case, this is less than a 
linear combination of s and 7. Expected 
marginal profits are: 


(24) wf (Ko)=[s(1—p/2) +e(1—u}p/2]—-7 
= (s—i)(1— p/2) —iup/2 
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The regulated monopolist will select a 
scale of plant larger than the unregulated 
scale if 

(s 4) a up/2 

i 1 — p/2 
A sufficiently large spread must exist be- 
tween s and to make it profitable to select 
a capital stock in excess of Ko, the unregu- 
lated scale. 

The quasi rents must cover interest plus 
depreciation if the firm is to recover its in- 
vestment, therefore, 7 is considerably above 
the interest rate. The ratio s/i must exceed 
the quantity 1+(p/2)/[1—(p/2)] if the 
firm is to be induced to select a scale of 
plant greater than that chosen by an un- 
regulated firm. The table below gives the 
greatest lower bound of s/i, for selected 
values of u and p/2, which would satisfy 
inequality (24”). 


(24”) 


u= .25 “w= .5 


p/2=.25 1.08 1.17 
.30 1.11 1.21 
40 1.17 1.33 


If the cost of capital were 20 percent per 
annum, resulting from an interest rate of 
10 percent and a depreciation rate of 10 
percent, then the regulated rate of return 
must exceed 23.4 percent when u= .25, 
p/2=.40 or u=.5, p/2=.25. It must ex- 
ceed 26.6 percent when u= .5, p/2= .4. 

It is natural to call u(p/2)/(1— £/2) a 
measure of risk. Then, the spread (s—i)/z 
must exceed this measure of risk if regula- 
tion is to induce a larger scale of plant than 
would be selected by the unregulated mo- 
nopolist.” 


8 We also require that Max a2(K) in equation (23) be 
positive. 

7It is worthwhile to compare Perrakis’ conclusions 
with ours. His main theme is as follows: 


The firm must satisfy ex post (i.e., after the value of the 
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Ill. Social Welfare Implications of Rate 
of Return Regulation 


Suppose that the economy were divided 
into two sectors: a competitive sector X 
and a monopoly sector Y. Long-run equi- 
librium would be at point A in Figure 2. 


random demand becomes known) both the rate of re- 
turn constraint and the demand constraint.... At 
some ‘states of nature,’ it must increase its labor above 
a certain minimum in order to stay within the allowed 
rate of return. This, however, forces it to underutilize 
the invested capital in order to meet demand exactly. 
These states of nature will occur with a positive prob- 
ability whenever the firm chooses ex ante the output 
price and capital stock by maximizing profit (or ex- 
pected utility of profit.... Barring restrictive assump- 
tions, therefore, there is very little that can be said 
about relative sizes of capital stock, price, expected 
output, etc. [p. 415]. 

An explanation of his results is as follows. His firm 
selects both the price and the scale of plant ex ante. It is 
then required to satisfy the quantity demanded at the 
given price and also the rate of return constraint. Let 
the quantity demanded be D(p, x) where x is the sto- 
chastic variable. Production is F(VK, L) where V is the 
rate of utilization. The rate of return constraint is 


(a) sK = pD(p, x) — WL 


Since the firm must also meet the demand at the price 
set ex ante, 


(b) F(VK, L) = D(g, x) 
It follows that 
(c) sK = pF(VK, L) -WL 


Ex ante controls are $ and K, and the wage is exogenous. 
In our analysis, only the scale of plant K is an ex ante 
control; and price and labor inputs are ex post controls. 

Demand shifts, in his analysis, are reflected by 
changes in x. When x rises, total employment must rise 
to satisfy the rate of return constraint (a). This means 
that dL/dx is positive. To determine the effect upon the 
utilization rate V, differentiate (c) with respect to x 
and derive 


aL aV 
(d) (W — pF1) Jz PPK qe 
The regulated firm is a monopolist, so at the unregu- 
lated point the wage is less than the value of the marginal 
product of labor Fz. The wage is equal to the marginal 
revenue product of labor MR-Fr<pF1, where MR is 
marginal revenue. This means that (W —pFz) is nega- 
tive. Consequently dV /dx is negative. When x rises, the 
employment rises and the utilization rate declines. This 
is how we interpret his results. Our utilization rate is 
constant but price is an ex post contro]. Whereas our 
main focus is upon the optimum ex ante scale of plant, 
he did not solve for the effect of a change in the regu- 
lated rate of return upon the optimum ex ante scale of 
plant. 
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FIGURE 2. WHEN THERE IS NO REGULATION, THE 

ECONOMY IS AT POINT Å. IN THE CONVENTIONAL CASES, 

REGULATION WILL DRIVE THE ECONOMY TO POINT E, 

AND IF IT IS TOO STRINGENT, TO POINT F. WHEN THE 

DISTURBANCE IS MULTIPLICATIVE AND THE SPREAD 

(s—i)/i IS TOO LOW, BUT POSITIVE, REGULATION MAY 
DRIVE THE ECONOMY TO POINT D. 


Within the competitive sector, price px 
would be equal to both short- (SMCx) and 
long-run (LMCx) marginal cost. In the 
monopoly sector, the rate of output would 
be Yo. Capital stock Ky would be employed 
so that long-run (LMC) and short-run 
marginal cost SMC(Ko) would equal mar- 
ginal revenue MR at that rate of output 
(Figure 3). 

The economy would be operating on its 
production possibility curve because, in 
each sector, the rate of output is produced 
in the cheapest possible manner. Neverthe- 
less, there is less than the optimal produc- 
tion of the monopoly output. The marginal 
rate of transformation in production T= 
—4dY/dX is the ratio of the long-run mar- 
ginal cost of producing X to that of pro- 
ducing Y. The marginal rate of substitu- 
tion in consumption p=—dY/dX is the 
ratio of the price of X to the price of F. 
In Figure 2, the marginal rate of trans- 
formation T in production exceeds the 
marginal rate of substitution p in con- 
sumption because the marginal revenue in 
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o Ym Yo Ya 


FIGURE 3. LoNG-RUN MARGINAL cost 1s LMC AND 
MARGINAL REVENUE IS MR. THE UNREGULATED CAP- 
ITAL STOCK IS Ko. REGULATION MAY INDUCE THE FIRM 
TO SELECT CAPITAL STOCK Ka OR Km DEPENDING UPON 
THE SPREAD (s—7)/i RELATIVE TO THE RISKINESS OF 
THE INVESTMENT. THE CONVENTIONAL A-J EFFECT 
IMPLIES THAT Kg IS CHOSEN. THE ANTI A-J THEOREM 
OPENS THE POSSIBILITY THAT Ky, IS CHOSEN. 


sector Y is less than the price: MRy <Py. 
IMCx Px Px 
LMCy MRy” Py 


as described in Figure 2. 

An expansion of production of sector Y 
along the production possibility curve to 
point B would raise social welfare to indif- 
ference curve J; from curve J». 

Suppose that rate of return regulation 
were used to induce an expansion of the 
monopoly output. In the certainty case, 
or when inequality (21”) or (24”) is satis- 
fied, the regulated monopolist would select 
a scale of plant K, in excess of Ko. See 
Figure 3. The short-run marginal cost 
curve associated with a capital stock Ka, 
denoted by SMC(K.) lies uniformly to the 
right of the short-run marginal cost curve 
SMC(K,) associated with the capital stock 
chosen by the unregulated moropolist. 
Consequently, the regulated monopolist 
would produce output Y.. To be sure, 








(25) T= 
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there is a larger scale of output; however, 
production is no longer efficient. Output 
Y, is not being produced in the cheapest 
possible manner.® Long-run marginal cost 
L, exceeds short-run marginal cost Sa. This 
means that in producing output Fa, the 
marginal capital cost i/MPK (where 
MPK is the marginal product of capital) 
exceeds the marginal labor cost W/MPL 
(where MPL is. the marginal product of 
labor). 


(26) 


a y wW 
MPK MPL 


Indeed the economy has been induced to 
produce more of the output of the mo- 
nopolized sector, but it is no longer operat- 
ing on its production possibility curve. In 
the neighborhood of the unregulated point 
A (Figure 2), a slight decrease of s below 
the unregulated rate K,M/OKo in Figure 1 
will drive the economy into the region be- 
tween indifference curve Io and the pro- 
duction possibility curve? (say) to point Æ 
(in Figure 2). The greater the degree of 
monopoly, the greater the gap between the 
marginal rate of transformation T and the 
marginal rate of substitution p. Welfare 
will be increased by expanding the output 
of the monopoly sector, even though the 
higher rate of output is not being produced 
efficiently (i.e., the economy is operating 
inside the production possibility curve). 
For large deviations of s from the unregu- 
lated rate of return, the economy could be 
driven to point F where- welfare is in fact 
reduced. 

If the stochastic term were multiplica- 
tive, then the establishment of a “fair” 
rate of return s where 


—i up/2 
1 — p/2 


would violate inequality (24”). The mo- 
nopolist would be induced to select ex ante 








(27) p< 


8 See Stein and Borts. 
® This is an explanation of Sheshinski’s result. 
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a capital stock Km below Ko. The short-run 
marginal cost curve would be SMC(Kn) 
in Figure 3; and the output produced 
would be ¥,,<Yo. Not only would such 
rate of return regulation lead to a decline 
in output, but the smaller output is not 
produced efficiently. Marginal labor cost 
W/MPL would exceed marginal capital 
cost i/MPK. This is, of course, the reverse 
of the A-J effect. The net result is to drive 
the economy to point D in Figure 2, where 
welfare is unambiguously lowered. 

The moral of this story is that the nature 
of the uncertainty determines whether the 
A-J effect, or the anti A-J effect, occurs. 
Reasonable policy would aim to make the 
spread (s—z)/z positively related to our 
measure of risk. 
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The Benefits and Costs of Rate 
of Return Regulation 


By JEFFREY CALLEN, G. FRANK MATHEWSON, AND HERBERT MonRinc* 


The seminal article “Behavior of the 
Firm Under Regulation” by Harvey Averch 
and Leland Johnson has evoked extensive 
comment during the years since it ap- 
peared. Only in recent articles by Eytan 
Sheshinski and Alvin Klevorick, however, 
has the Averch-Johnson analytical frame- 
work been employed to deal with the ques- 
tion: If, for whatever reason, a rate of re- 
turn constraint is the device that must be 
employed to control a monopolist’s profits, 
at what level should the allowable rate of 
return be set? The answer to this question 
and pseudoempirical analysis of its impli- 
cations are the subjects of this paper. 

Specifically, Section I provides a simpler 
development of Sheshinski’s and Klevorick’s 
main formal conclusions than was con- 
tained in their papers. Section II analyzes, 
as did Klevorick, the special case of con- 
stant elasticity demand and Cobb-Douglas 
production functions in a world in which 
income distribution considerations can be 
ignored and in which the regulatory pro- 
cess involves no resource costs. Expres- 
sions are derived and tabulated for the 
optimum allowable rate of return end for 
the effects on “social welfare” (i.e., the 
sum of consumers’ and producers’ sur- 
pluses), output, costs, and capital inten- 


* Assistant professor of business economics, Univer- 
sity of Manitoba; associate professor of economics, 
University of Toronto; and professor of economics, 
University of Minnesota, respectively. Most of the work 
described in this paper was undertaken during 1973 
while we were all associated with the University of 
Toronto’s Faculty of Management Studies and depart- 
ment of political economy. We are indebted to Bela 
Balassa and Carl Christ for helpful suggestions. 

1 Albeit, in Sheshinski’s case, at the expense of em- 
ploying a less general social welfare function. 
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sity of imposing a rate of return constraint 
ona formerly unregulated monopoly. 

If this simple example sustains general- 
ization, an allowable rate of return in ex- 
cess of a monopoly’s cost of capital would 
be desirable only if some combination pre- 
vails of a low demand elasticity, modest 
scale economies, and a small exponent on 
capital in the production function.” Fur- 
thermore, the gains from rate of return 
regulation (gross of the costs of the regula- 
tory process) are substantial even if the 
allowed return differs considerably from 
its optimum value. Finally, at least for 
combinations of parameter values which 
reflect capital intensive production pro- 
cesses with substantial scale economies, 
rate of return regulation could capture a 
substantial share of the benefits derivable 
from setting price equal to average or (ex- 
cept when the elasticity of demand is 
large) even marginal cost. 


I. The Optimum Allowable Rate of Return 


As preparation for dealing with the op- 
timization problem involved in specifying 
the rate of return allowed a regulated 
monopoly, consider first the optimization 
problem faced by the monopoly itself. Its 
profits can be written: 


(1) H= RQ) — wL, K) — rK 


where R(Ọ) is the revenue derived from 
selling Q units of product; L(Q, K)—ob- 
tained by inverting the production func- 
tion—is the amount of variable input re- 


2 Ignoring the motivational and indeterminacy prob- 
lems that arise when the allowable rate of return is set 
equal to the cost of capital. 


re 
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quired to produce Q units of output if a 
capital stock valued at K dollars is em- 
ployed; w is the wage rate of the variable 
input; and 7 is the cost of capital. De- 
preciation expenses are assumed away. 
The constraint that the monopoly is al- 
lowed to earn a rate of return s, which is 
less than the rate s* it would earn in the 
absence of regulation, can be written 


(2) sK = RQ) — wL(Q, K) 


This constraint can be interpreted as spec- 
ifying the required capital stock K as an 
implicit function of the output level Q. 
Using this implicit function to eliminate K 
in equation (1) reduces the set of decision 
variables to Q alone. Proceeding in this 
fashion avoids the difficulties involved in 
interpreting auxiliary variables. Differen- 


‘tiating the amended equation (1) with re- 


spect to Q yields 
(3) R — w(Le + LK’) — rK' = 0 
where, from (2) 

sK’ = R’ — w(Le + LrK') 
or? l 
(4) K’ = (R — wle)/(s + wLx) 


Substituting (4) into (3) and rearranging 
terms yields: 


(5) (s — r)(R’ — wl) = 0. 
If 7 is less than s, this reduces to: 
(6) R'(Q) = wlo(Q, K) 


As several writers have noted, if s=r, the 
behavior of the monopoly is indeterminate 
since each of the continuum of K values 
which satisfies equation (2) would yield 


3 Cost minimization would dictate employing that 
amountof capital for whichr-+wLx= 0. If the monopolist 
is to stay in business, s must be greater than or equal 
to r. As is well known from the Averch-Johnson litera- 
ture, a rate of return constraint induces the employ- 
ment of an inefficiently large amount of capital, i.e., a 
level for which r-+-wZx>0. The denominator on the 
right-hand side of (4) would therefore be positive. 
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the same (zero) economic profit. 

Equation (6) is the analogue for a regu- 
lated monopoly of the standard condition 
for profit maximization, marginal revenue 
equals marginal cost: R’ is marginal reve- 
nue while wLg is regulated or pseudomargi- 
nal cost. That is, wLe is the cost of the 
variable inputs required to produce an 
additional unit of output when K is set at 
the level required to satisfy the rate of 
return constraint, equation (2). In the 
ranger <s<s*, using equation (2) to elimi- 
nate K from equation (6) yields Q**=! 
OQ**(s, w), the monopoly’s profit-maximizing 
output as a function of the allowable rate 
of return and the wage rate of the variable. 
input. Substituting Q** for Q in equation 
(2) yields the profit-maximizing capital in- 
put level K**= K**(s, w). j 

Turning to the regulatory authority’s 
optimization problem, we assume, as did 
Klevorick, the social objective to be maxi- 
mization of the sum of consumers’ and 
producers’ surpluses: 


Qe 
M w= f P(q)dq — wL(0*, K*) 


ont rK** 


Differentiating with respect to s yields: 


(83) [P — wL]: = [r + wL] 


as the necessary condition for maximizing 
W. The left-hand side of this equation is 
the difference between price and (pseudo) 
marginal cost times the change in output 
resulting from a change in the allowable 
rate of return—the marginal net benefit of 
a change in s. The right-hand side of 
equation (8) is the change in capital em- - 
ployed by the monopoly as a result of a’ 
change in s times the difference between 
the annual cost of a dollar’s worth of capi- 
tal plant and the reduction in variable in- 
put costs resulting from employment of 
that additional unit of capital. That is, the 
right-hand side of (8) equals the marginal 


292 THE AMERICAN ECONOMIC REVIEW 


net increase in costs resulting from the 
excessive substitution of capital for labor 
that rate of return regulation induces. 

An unconstrained profit-maximizing mo- 
nopoly would produce at minimum cost. 
Therefore, with s=s*, wLa would equal 
the marginal cost of its product while r 
would equal —wLx. This being the case, 
when evaluated at s=s*, the left-hand 
side of (8) would be positive while the 
right-hand side would be zero. Reducing s 


to a value less than s* could be expected to . 


lower the difference between price and 
(pseudo) marginal cost. Also, by inducing 
the substitution of capital for labor, re- 
ducing s would lead —wLZx to fall short of 
r. These considerations suggest that if 
administration costs could be ignored, re- 
ducing s below s* would increase our 
measure of social welfare. That is, they 
suggest that regardless of the specific na- 
tures of the production and demand func- 
tions involved, the optimum allowable 
rate of return is less than that which an 
unconstrained monopolist would earn. It 
also seemed plausible to conjecture that the 
optimum value of s could be shown to lie 
in the range r<s<s*. We were unable to 
demonstrate the general validity of this 
conjecture, however.‘ Indeed, the specific 
example described in the following section 
provides a counterexample to it, et least 
when increasing returns to scale are in- 
volved. 


II. The Benefits and Costs of Rate of 
Return Regulation: An Example 


We suppose, as did Klevorick, that the 
monopoly is faced by a constant elasticity 
demand schedule and that its production 
function is Cobb-Douglas. Specifically, the 

‘demand function is: 


(9) P= AQ“ 
4 Roger Sherman (pp. 390-93) presents a geometric 


analysis suggesting the validity of this conjecture when 
the monopoly operates under constant returns to scale. 
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where A is a constant and 1/e is the elastic- 
ity of demand. By appropriately specifying 
the units in which output is measured, the 
production function can be written without 
further loss of generality as 


(10) Q? = KoL 


where 0<a<1, and B<1 is the reciprocal 
of the order of homogeneity of Q. For nota- 
tional convenience, it proves useful to de- 
fine the following combinations of pa- 
rameters: 


y=ĝ+e-—1 
ô = wp/[A(1 — 9 (1 — a)] 
n =y + a(l — 6) 

= 6 — (1 — (1 — a) 


In the absence of constraints, the mo- 
nopoly’s profit function would be 


(11) H = AQ — wh — rK 


Using (10) to eliminate Q in equation (11) 
and differentiating with respect to L and K 
yields’ the profit-maximizing values of 
these variables. Substituting the results 
into equation (10) yields the profit- 
maximizing output level: 


(12) Q*¥=[A(1—€)(a/r)*((1—a)/w)*-4/]"7 


The difference between the revenue derived 
from this output level and the cost wL* of 
the variable input used in producing it is 
the monopoly’s accounting profit. This dif- 
ference divided by its profit-maximizing 
capital stock yields the ratio of its rate of 
return on invested capital as convention- 
ally measured to its cost of capital: 


(13) s*/r = [8/11 — 6) — (1 — a)]/a 


The profit-maximizing capital stock itself 
can be written: 


(14) K* = [aw/((1 — a)r) ]=20* 


5 The algebra involved is straightforward if tedious. 
Only the final results and a sketchy outline of the steps 
involved will therefore be given. 


x 
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Substituting K* and L* into C=wi+rK 
yields the monopoly’s total cost: 

(15) C* = (r/a)*(w/(1 — a))**0*" 


Turning to the regulated monopoly, sub- 
stituting the demand and production func- 


„tions into equation (2) and using the result 


to eliminate K in equation (6) yields its 
profit-maximizing output: 

(16) Q** = [(A5 — w)/(s8¥/*) J! 
Inserting (16) into equation (2) yields the 
profit-maximizing capital stock: 

(17) 


Introducing these last two equations into 
L=L(Q, K) and the result into C=wL 
+rK yields the constrained monopoly’s 
total cost function: 


(18) C** = wO*Fle/§ + rò o laQ**nla 


K** = ĝa) lag**nja 


For the Cobb-Douglas production func- 
tion under examination, L(Ọ, K) is: 


(19) L = (Q6/ Ka) 1/G-a) 


Inserting equation (9), the derivatives of 
L with respect to K and Q, and the deriva- 
tives of equations (16) and (17) with re- 
spect to s into equation (8) yields the opti- 
mum allowable rate of return 5°‘ if a value 
of s>r satisfies equation (8): 


(20) svt = n%r/[a(@ — (1 — a)(1 — €)*)] 


If this equation is satisfied only for a value 
of s<r, welfare maximization would in- 
volve a corner solution. That is, it would 
require establishing an s sufficiently in ex- 
cess of r to avoid the indeterminacy (see 
equation (5)) which arises when s equals r 
and the incentive to withdraw from pro- 
duction associated with an s <r. Note that 
the ratio s°t/r derivable from equation 
(20) depends only on parameters having 
straightforward economic interpretations: 
the elasticity of demand (1/e), the expo- 
nent of capital in the production function 
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(a), and the order of homogeneity of that 
function (1/8). 

Division of equation (16) by equation 
(12) gives the relative increase in output 
effected by establishing a ratio r/s of the 
cost of capital to the allowable rate of re- 
turn as a function of these same parameter 
values: 


(21) Q**/Q* = [(r/s)n/a(1 — l" 


Substitution of Q** for Q* in equation 
(14) yields the amount of capital that 
would be required for production of Q** 
at minimum cost. Division of the resulting 
expression into equation (17) then yields a 
measure of the extent to which rate of re- 
turn regulation leads to excessive employ- 
ment of capital: 


(22) K*(Q*)/K*(Q*) = 
[(r/s)n/(a(1 — 6)] 


A similar substitution in equation (15) and 
division into equation (18) yields a mea- 
sure of the cost increasing effect of rate of 
return regulation: 


(23) C*(Q**)/C*(O™*) 
= (1 — a)[(s/ra(t — ©)/n)* 
+ al[(r/s)n/(a(1 — e))]** 


Given the way the analysis has been set 
up, the logical measure of the social bene- 
fits attributable to rate of return regula- 
tion might seem to be W**/W*, “net 
social, welfare” contributed by the mo- 
nopoly’s operations under regulation di- 
vided by that associated with its unregu- 
lated behavior. However, as the absolute 
value of the elasticity of demand ap- 
proaches one from above, the area under a 
constant elasticity demand schedule ap- 
proaches infinity. This being the case, the 
percentage gain in W resulting from a given 
absolute gain in the sum of consumers’ and 
producers’ surpluses diminishes with re- 
ductions in the elasticity of demand. With 
low elasticity values, small percentage 
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TABLE 1—RATE or RETURN, OUTPUT, COST, AND WELFARE GAIN RATIOS FOR“ALTERNATIVE CAPITAL EXPONENTS, 
ScaLe Economy COEFFICIENTS, AND DEMAND ELASTICITTES 





æ B 1/e s*/r sert/y  Q**/Q* 
33 6 11 17.8 1.47 5.12 
2.0 1.6 .49 4.79 

8 1.1 244 2.06 3.19 

2.0 2.8 1.03 3.03 

4.0 1.2 64 3.37 

1.0 1.4 31.0 2.66 2.46 
2.0 4.0 1.60 1.84 

4.0 2.0 1.20 1.98 

67 6 11 9.4 82 18.81 
2.0 1.3 55 5.75 

8 Li 12.7 111 9.85 

2.0 1.9 84 4.16 

4.0 1.1 15 3.56 

1.0 1.1 16.0 1.41 5.92 
2.0 2.5 1.14 2.86 

4.0 1.5 1.04 2.67 





Ke*/K* C*/C* AW'/R* AW'/AWe AW*/AWe 
5.28 2.05 1.09 .34 31 
1.37 1.03 1.02 7 tt 
5.19 2.02 16 32 32 
1.95 1.13 40 49 40 
1.13 1.00 43 90 07 
5.14 2.01 . 58 32 32 
1.84 1.11 20 39 39 
1.41 1.03 11 54 54 
2.11 1.48 2.21 .70 64 
1.09 1.01 1.23 94. 43 
2.25 1.57 1.55 66 65 
1.24 1.04 67 82 66 
1.03 1.00 47 97 08 
2.24 1.56 1.18 65 65 
1.30 1.06 36 72 72 
1.13 1.01 17 82 82 


Note: a=capital exponent; 8==scale economy coefficient; 1/e= demand elasticity; s*/r=: monopoly rate of return =- 
cost of capital; s°?t/r=optimum allowable rate of return~+-cost of capital; Q**/Q*=output ratio; K**/K*=capital 
ratio; C**/C*=cost ratio; AW*/R*=regulated welfare gain; AW*/AW+=regulated welfare gain + average cost pricing 
welfare gain; AW'/AW™=regulated welfare gain+ marginal cost pricing welfare gain. 


gains would result even from very large 
absolute gains. This being the case, the 
W**/W* measure is less than ideal. An 
alternative measure is the change in net 
social welfare resulting from regulation 
AW'=W**—W*, divided by the market 
value of the monopolist’s output under un- 
regulated conditions. 

With a constant elasticity demand 
schedule, the net social welfare associated 
with Q units of the monopolist’s output 
can be written: 

(24) W = AQr*/(1 — e) — CQ) 
Substituting equations (12) and (15) into 
equation (24) yields W* while substitution 
of equations (16) and (18) yields W**. 
Subtracting and dividing by R(Q*)= 
A(Q*)!-« results in: 


(25) AW:/R*=[1/(1-) (1-9 (1a) 8 
(QP /O*) 1/19) 


` 


+(1—«€)/8—(r/s)*!"(4/8) 
-[n/a(1— e) |2097 


Table 1 gives the ratios of s*, the un- 
constrained monopoly rate of return, and 
srt, the optimum allowable rate of return 
(more accurately, the value of s which 
satisfies equation (20)) to r the cost of 
capital for alternative values of a, B, and e 
that yield stable equilibria.’ In addition, it 
provides values of equations (21)-(23) and ` 
(25) with s/r equal to s°”*/r when s >r 
and s/r equal to one when a value of s<r 
satisfies equation (20). The equation values 
associated with s/r=1 would not, of 
course, be observed in the real world. Still, 
it seems better to tabulate them than 
values associated with one- plus some arbi- 
trarily chosen increment. 


6If Bte<i, the demand schedule intersects the 
marginal cost schedule from below. Entries in this table 
therefore involve only 8-++e values greater than one. 
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Perhaps the most important conclusion 
to be drawn from Table 1 is that the opti- 
mum allowable rate of return exceeds the 
cost of capital only when some combination 
of modest scale economies, an elasticity of 
demand close to one, and a small exponent 
of capital in the production function are in 
effect. If the AW*/R* benefit measure is 
accepted as reasonable, the potential gains 
(again, gross of administrative costs) from 
rate of return regulation are substantial. 
This form of regulation does produce sub- 
stantial increases in capital inputs and, to 
a lesser extent, production costs. However, 
these cost increases are far more than offset 
by the additional consumers’ plus pro- 
ducers’ surpluses generated by the in- 
creased output. While the smallest value 
of the AW'/R* index tabulated (for 
a=0.33, constant returns to scale, and a 
demand elasticity of four) is 11 percent, 
one index value in excess of 200 percent ap- 
pears while values in excess of 100 percent 
are common. 

Showing that rate of return regulation 
could make substantial contributions to 
social welfare given appropriate parameter 
combinations is not, of course, the end of 
the story. If raising subsidies involves no 
resource misallocation, the sum of con- 
sumers’ and producers’ surpluses would be 
maximized by establishing that output 
level for which price equals long-run margi- 
nal cost. If, for whatever reason, subsidies 
cannot be paid, the output level at which 
price equals long-run average cost is the 
best that can be hoped for. If the benefits 
derivable from rate of return regulation 
are close to those attainable with average 
or marginal cost pricing, the search for 
alternative regulatory procedures would 
be pointless. 

To explore the potential benefits of 
alternative regulatory procedures, define 
the increases in net social welfare that 
would result from replacing unconstrained 
monopoly pricing by price equal to average 
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and marginal cost, respectively, as 
AW?= W+—W*andAW"=W”— W* where 
W°“ and Ware the respective values of net 
social welfare resulting from setting price 
equal to marginal and to average cost. 
Using equations (9) and (15) to determine 
the output levels that would result from 
average and marginal cost pricing, making 
appropriate substitutions in equation (24), 
and dividing by R* yields: 


(26) AW"/R* = (1 — #7 
— (1 — 79I — y 
(27) AWe/R* = pO-On[AW"/R* + y] — y 


Dividing equations (26) and (27) into 
equation (25) yields AW*/W+ and AW"/ 
AW—the ratios of benefits derivable from 
rate of return regulation to those associ- 
ated with average and marginal cost 
pricing. These ratios are given in the final 
two columns of Table 1. 

The values of these ratios differ con- 
siderably from one set of parameter values 
to another. The AW*/AW? and AW*/AW™ 
measures range from respective lows of 
0.32 and 0.07 to respective highs of 0.94 
and 0.82. Both of these ratios increase with 
increases in the exponent of capital in the 
production function. Also, AW*/AW® in- 
creases with increases in the elasticity of 
demand and in scale economies whereas 
AW'/QW™ exhibits an irregular pattern of 
change with increases in these variables. 

It seems highly unlikely that any regu- 
latory authority anywhere has the infor- 
mation at its disposal that would be neces- 
sary for precise determination of optimum 
allowable rates of return for the activities 
it controls. Indeed, with such complete 
data, rate of return regulation would be 
pointless. No less information is necessary 
to determine s°** than to dictate the inputs 
necessary to produce efficiently that out- 
put for which demand price equals average 
or marginal cost. That is, the information 
necessary to determine $°?! would permit 
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TABLE 2— AW/R* WELFARE GAIN Ratios FOR ALTERNATIVE NONOPTIMAL RATIOS OF THE ALLOWABLE 
RATE or RETURN TO THE Cost or CAPITAL 





AW*/R* when s/r equals: 





a B t/e sjfr 11 1.25 15 
.33 6 1i 2.06 .58 .63 .68 
2.0 1.03 .78 .48 .11 

8 1.1 2.06 .63 .68 73 

2.0 2.80 .39 .37 „31 

4.0 1.20 .17 a a 

1.0 1.1 2.66 .36 4B .50 
2.0 1.60 .13 .17 .19 

4.0 1.20 ai „11 -08 

.67 6 11 .82 2.17 241 1.99 
2.0 155 .69 14 a 

8 1.4 Li 1.55 1.54 1.50 

2.0 84 59 47 .27 

4.0 74 a a a 

1.0 4.1 4.41 1.15 1.17 1.18 
2.0 1.14 .36 „35 .30 

4.0 1.04 .16 .11 a 








AW /R* when a equals: 
2.0 govt 0 25 5 75 
73 .03 1.02 .69 37 .16 
a —.85 1.02 .67 .39 17 
.76 .05 .58 .50 .27 .15 
.18 .02 .40 .33 .21 .10 
a —1.82Þ- .43 .29 17 .08 
.56 -06 .30 .40 21 .09 
18 .20 .09 .19 14 .07 
a .20 .08 ll .08 .04 
1.75 —.02 2.21 1.30 71 .30 
s —1.52> 1.23 81 48 21 
1.39 .01 1.54 .96 .52 .22 
a — 18> .67 49 3h 14 
a —2.59> .47 31 19 08 
1.13 .03 1.12 -76 AL 18 
14 .09 34 .33 .22 11 
a .08 .17 .16 .11 .06 


_ Note: a= capital exponent; 8=scale economy coefficient; 1/e= demand elasticity; s°?t/r=optimum allowable rate of 
return-+cost of capital; s/r=allowable rate ot return- cost of capital; a= (s—r)/(s*—r) = deviation of allowable rate 
of return from cost of capital- deviation of monopoly rate of return from cost of capital. 


a s/r>s*/r. 
b Equation (20) satisfied for s<r. 


complete elimination of Averch and John- 
son-type distortions. 

For this reason, it is of interest to deter- 
mine how the benefits suggested by Table 
1 would be affected by specification of a 
nonoptimum allowable rate of return. It 
is this issue to which Table 2 is addressed. 
It lists AW7/R* for values of s/r different 
from the optimum. In the first group of 
columns, ratios are calculated for allowable 
rates of return equal, alternatively, to 1.1, 
1.25, 1.5, and 2 times the cost of capital 
when these values do not exceed the rate 
of return an unconstrained monopolist 
would earn. In the second group of col- 
umns, ratios are calculated for s/r values 
equivalent, alternatively, to a=(s—r)/ 
(s*—r) values of 0, 0.25, 0.5, and 0.75. 
The ratio a is the amount by which the 


allowable rate of return exceeds the cost 
of capital divided by the amount by which 
the unconstrained monopoly rate of return 
exceeds the cost of capital. 

Deviations from optimum allowable 
rates of return do lead to reduced benefits, 
of course. Reductions are particularly 
great when allowable rates are close to the 
cost of capital under circumstances in 
which s°?t/y is substantially greater than 
one. But the benefits listed in Table 2 are 
positive and typically substantial even 
when there is a considerable difference 
between the allowable and the optimum 
rate of return. If—a very big if——general- 
ization is warranted on the basis of these 
tables, regardless of the values of the 
technological and demand parameters 
under which it operates, subjecting a 
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formerly unregulated monopoly to the 
constraint that its rate of return on in- 
vested capital not exceed, say, 1.1 times 
its cost of capital would generate social 
gains substantially in excess of those which 
would accrue in the absence of regulation. 
Indeed, for some combinations of values 
of the scale economy, capital intensity, 
and demand elasticity variables, this form 
of regulation could yield benefits almost as 
great as those derivable from cost mini- 
mizing production coupled with average 
or even marginal cost pricing. 

The literature contains a number of 
reports on attempts to fit Cobb-Douglas 
production functions to regulated utilities. 
Unfortunately, however, we have found 
only one such study which provides esti- 
mates of all three of the parameters that 
enter into our model. In this study, 
A. Rodney Dobell et al. derived estimates 
of our æ and 8 parameters equal to 0.36 and 
0.90 respectively from an analysis of Bell 
Canada data for the period 1952-67. In 
addition, when evaluated for 1967 condi- 
tions, their demand relationship yields a 
long-run price elasticity of 2.01. 

From equation (13), an unconstrained 
profit-maximizing monopolist subject to 
these conditions would earn a rate of 
return equal to 3.2 times its cost of capital. 
From equation (20), the optimum ratio 
of the allowable rate of return to the cost 
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of capital would be 1.26. Imposing this 
constraint would generate a AW*/R* 
benefit (equation (25)) of 0.28. This bene- 
fit is 45 and 43 percent respectively of 
those that would result from average and 
marginal cost pricing (equations (26) and 
(27)). Setting the allowable rate of return 
equal to 1.1 times the cost of capital would 
only lower the AW*/R* benefit to 0.27, 43, 
and 41 percent respectively of the average 
and marginal cost pricing benefits. Even 
allowing a rate of return equal to twice the 
cost of capital would generate benefits 
equal to 30 and 29 percent respectively of 
those associated with average and margi- 
nal cost pricing. 
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The Economics of Multiple Job Holding 


By ROBERT SHISHKO AND BERNARD ROSTKER* 


A person holding two or more jobs is 
said to be moonlighting, or participating 
in a secondary labor market.! This study 
investigates the determinants of the moon- 
lighting supply function in terms of demo- 
graphic and market factors and describes 
the relationship between primary and 
secondary employment. 

Economic literature has treated moon- 
lighting in two ways. First, there have been 
several attempts to extend traditional 
micra-economic theory to explain the in- 
dividual moonlighter’s supply curve.” Sec- 
ond, some researchers have presented de- 
mographic profiles of the typical moon- 
lighter.’ To our knowledge, no one has 
combined these two approaches to esti- 
mate a moonlighting supply curve. In this 
paper we attempt to estimate the moon- 
lighting supply curve with data from the 
Income Dynamics Panel (IDP) using the 
Tobit technique for estimating relation- 
ships with limited dependent variables. 


I. The Economics of Moonlighting 


Traditionally, an individual receives 
purchasing power, or income, as payment 
for work. Time spent to obtain this income 


* The Rand Corporation, Santa Monica. We wish to 
acknowledge the invaluable assistance provided by 
Rand colleagues John Cogan, Glenn Gotz, Charles 
Phelps, C. Robert Roll, Finis Welch, and our dedicated 
programmer, Laura Sammis. Views expressed in this 
paper are our own, and are not necessarily shared by 
Rand or its research sponsors. 

1 The term secondary employment has also been used 
in the literature to refer to employment by groups who 
enter and withdraw from the labor market at irregular 
intervals, e.g., married women. In this paper we refer 
to secondary employment as the holding of a job or 
jobs in addition to steady, full-time employment. 

2 For example, see Richard Perlman and Leon Moses. 

3 For example, see Harold Guthrie (1965, 1969), 
Harvey Hamel, and Allyson Grossman. 


298 


INCOME 





0 


Lo WORK B 


LEISURE 


Figure 1. UTILITY MAXIMIZATION IN INCOME AND 
LEISURE WITH AND WITHOUT RESTRICTING HOURS 
WORKED ON PRIMARY JOB 


can be viewed as forgone leisure. In Figure 
1, which shows a representative set of 
indifference curves indicating equal-utility 
combinations of income and leisure, point 
B represents the maximum amount of 
leisure available per period. The slope of 
the line A B is the negative of the prevailing 
wage rate, i.e., the rate at which leisure 
can be traded for income in the labor mar- 
ket. If an individual is assumed to maxi- , 
mize utility, he will choose a contract such 
that the prevailing wage rate is equal to 
his marginal rate of substitution of leisure 
for income. Such a contract is point P, the 
point of tangency between the indifference 
curve % and the wage line 4B. The locus 
of all such tangency points SS’, i.e., the 
price expansion path, can easily be trans- 
lated into the individual supply curve. 


A. Multiple Job Holding— 
A Geometric Treatment 


An individual’s willingness to take a 
second job depends on whether he can 
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work enough hours at his prevailing pri- 
mary wage rate to satisfy his income goals. 
Consider an individual whose primary job 
allows him to work only Le hours but who 
would like to work L*— L, additional 
hours. This restriction forces the individ- 
ual to indifference curve Qy at point C. 
Ignoring any additional costs of securing 
the second job, or any additional job- 
related costs (such as transportation), an 
individual will accept a second job as long 
as it pays a wage above the marginal rate 
of substitution of income for leisure at 
point C—the intersection of the primary 
wage line and the allowable hours on the 
first job.* If the wage rate on the second 
job lies between this minimum, Wwa, and 
the primary wage rate wo, he will take a 
second job, and the total hours worked 
will be somewhat fewer than the number 
he desired to work on his first job. If the 
wage rate on the second job exceeds that 
on his first job, depending on his preference 
pattern, he may decide to work even more 
hours than he originally desired. More- 
over, if there are no limits on the amount 
of time he can spend on the second job, he 
may even substitute it for his primary 
employment—as sometimes occurs when 
people make their avocation:their voca- 
tion. However, the general character of 
second jobs often limits the number of 
hours that can be worked to less than 
“full time” (for example, seasonal work), 
or is contingent upon or complementary 
to the primary employment (for example, 
when a school teacher tutors students after 
class), or has an unacceptable uncertainty 
of income given the person’s risk aversion. 
If an individual is completely free to de- 
termine the number of hours he wants to 
work, at a high enough secondary wage he 


4The minimum second-job wage rate above which 
the individual will accept secondary employment is 
called the second-job reservation wage. Let wi,(wo, Lo) 
designate this reservation wage when wọ and Lo are the 
first-job wage and first-job hours, respectively. 
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may develop a backward bending supply 
curve; and an increase in his secondary 
wage might result in a decrease in the 
number of hours worked. 

Changes in the primary wage alter the 
minimum wage necessary to induce people 
to take a second job. In theory, an in- 
crease in the primary wage rate can result 
in an increase or a decrease in the mini- 
mum acceptable second-job wage rate. 
Moreover, an increase in the primary wage 
can increase or decrease the hours offered 
on the secondary labor market. 

Just as a change in the primary wage 
rate affects both the reservation wage for 
moonlighting and the hours offered in the 
secondary labor market, so will a change in 
the primary job hours affect these two 
variables. An increase in the first-job 
hours Lọ can result in an increase or a 
decrease in the moonlighting reservation 
wage, though a large increase in Lo will 
probably result in an increase in that wage. 
An increase in Lo can result in an increase 
or a decrease in the moonlighting hours 
offered to the market, depending only on 
whether the moonlighting wage is greater 
or less than the primary job wage, and on 
whether leisure is a superior good. If the 
primary wage rate exceeds the moonlight- 
ing wage rate and leisure is a superior good, 
moonlighting hours offered will unambigu- 
ously decrease. If the primary wage rate 
equals the moonlighting wage rate, then 
the situation depicted in Figure 1 prevails, 
and moonlighting hours offered will be 
decreased on a one-for-one basis as primary 
hours increase. Only if the primary wage 
rate is less than the moonlighting wage 
rate could an increase in primary hours 
result in an increase in moonlighting 
hours offered. 


B. Multiple Job Holding— 
A Mathematical Treatment 


Although geometric techniques are use- 
ful in explaining economic relationships, 
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a more precise formulation can be pre- 
sented mathematically. Consider 2 repre- 
sentative individual with a utility function 
embodying a general consumption good x, 
and leisure /. Suppose this person holds a 
primary job that contractually calls for Lo 
hours of work at a fixed wage rate wo. 
Assume further that he is underemployed 
in this situation (as in Figure 1) and seeks 
La hours of secondary employment. The 
magnitude of Lm depends upon the moon- 
lighting wage rate Wm, which the job 
holder is powerless to affect. The individ- 
ual then maximizes U(x, 1) subject to 


(1) Ao + wolo + nln — x = 0 
(2) N—-—LIn—In-l>O0 
(3) x, l, Lm 2 0 
where the price of x is taken as the numer- 
aire, NV is the fixed number of hours per 
unit of time available for work or leisure, 


and A» is nonlabor income. 
Define the function® 


Plwm; Yo) = max U(x, 1) 


subject to 

(4) Yo — X% — Wmi = 0 
x,i> o0 

where 


(5) Fo = wolo + WaN — Lo) + Ao 


Then the supply function for moonlighting 
labor is 


1) a ee) ais 

The third term of the right-hand side of 
equation (6) is the negative quantity of 
leisure demanded at price Wm. Substituting 
this expression for / in equation (2), which 
holds with equality at an optimum, the 





5 It can easily be shown that Y(wm; Vo), the indirect 
utility function, has the following partial derivatives: 


Oy /dwm = —N Oy/VYo=r 
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supply of moonlighting labor is obtained 
as the complement of the demand for 
leisure. The properties of this supply func- 
tion can be uncovered by totally differenti- 
ating the first-order conditions,® equations 
(7)-(9), to obtain (10). 


(7) Ui — Uswm = 0 
(8) Ao + wolo + Umlm — x = 0 


(9) N ~ Lo — Im —~1 =0 


is 
(10) Aj d | =J 
| 


dx 
where 
Wm 0 —1 
A=| —1 —1 0 
O (UmUzi Uun) (wnU re Uzi) 
and 
— dAg—wyd Ly — Lodwi— Lndwn 
J= dLo 


—= U,dwm 


The ‘second-order conditions at equi- 
librium guarantee that A>0, since 


z1) + (WwmUzi aap Uu) 


Cari Wm(WmU, zz — 

= H"/U,>0 
where H* is the bordered Hessian of the 
utility function Ọ. Let Ai; denote the 
cofactor of the 7-jth element of A, e.g., 
Au=—(wnUze— Uz1). The slope of the 
moonlighting supply function with respect 
tO Wm is given by 


OLim Uz Au 
(11) = —-— — Ln =) 
OWm A 





This is of course the Hicks-Slutsky equa- 
tion. The first term, U./A, which is unam- 


6 Let the first and second partials of U be denoted 
in the conventional manner by subscripting U. The 
function U is assumed to be twice continuously dif- 
ferentiable and quasi concave. 
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biguously positive, indicates that as the 
opportunity cost of not moonlighting in- 
creases, there is an increase in hours 
offered. The second term is the “income 
term.” If leisure is a superior good, then 
Au/A is positive; the sign of the right- 
hand side of equation (11) is then ambigu- 
ous. If leisure is an inferior good, then 
Au/A is negative, and the income and 
substitution effects operate in the same 
direction. 

The effect of an increase in the first-job 
wage rate wo can be seen from 


m enfi 


Wo A 





which is negative if leisure is superior. The 
effect of a change in the number of first-job 
hours is given by 


OLm Au 
ee aa ( A ) EE 
From equation (13), it can be seen that if 
leisure is superior and the moonlighting job 
pays less than the first job, then an in- 
crease in the number of hours contractu- 
ally required on the first job will mean a 
decrease in the number of moonlighting 
hours offered. However, if the moonlight- 
ing job pays more than the first job, then 
the result is ambiguous. If both jobs pay 
the same, there is a one-for-one tradeoff in 
the supply function. 

An increase in nonwage income can be 
expected to affect the supply of moon- 
lighting labor. The magnitude of this 
effect is given simply by the income term, 
since 


(14) Pls z (=) 


II. Data and Statistical Procedure 
A. The Income Dynamics Panel 


A major problem in estimating the 
moonlighting supply curve has been the 


SHISKO AND ROSTKER: MULTIPLE JOB HOLDING 301 


difficulty in finding an appropriate data 
base. Most data sources, for example the 
decennial Census, do not disaggregate 
yearly earnings between primary and 
secondary jobs. In contrast, the Income 
Dynamics Panel (ZDP) of the University 
of Michigan’s Survey Research Center 
does provide detailed information on 
family composition and earnings, as well 
as the wage rate and hours worked on the 
primary and secondary jobs of the family’s 
head.’ 

The IDP contains a representative 
cross-section of the United States as well 
as a supplemental sample of families 
known to have low incomes. Members of 
the Panel interviewed in the spring of 
1968, 1969, and 1970 supplied information 
on their employment experience in 1967, 
1968, and 1969. The interviews were de- 
signed to collect information that ex- 
plained short-term changes in the eco- 
nomic status of individuals and families. 
Between 1968 and 1970 the representative 
cross-section sample netted 2574 cases and 
the supplemental sample netted 1891 
cases. 

We divided the sample of male heads of 
households who were employed full time 
into two groups according to their partici- 
pation in the secondary labor market. 
The first group consisted of 318 people who 
did some moonlighting in 1969. A second 
group of 1801 had not engaged in secon- 
dary employment in 1969. About 15 per- 
cent of those surveyed had second jobs— 
a somewhat greater percentage than may 
be expected in the general population. 
Table 1 presents the general profile of 
individuals in the two groups. 


B. Statistical Procedure 


The average number of hours worked 
per week on the second job was made the 


7? For a complete discussion of this survey, see James 
Morgan and James Smith. 
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TABLE 1—SELEcTED CHARACTERISTICS OF HOUSEHOLDS FROM THE Income Dynamics PANEL® 











Moonlighters Nonmoonlighters 
Head of Household 
Age, years 37.2 (11.4) 41.6 (12.2) 
Percent nonwhite 25.6 33.5 
Percent living in western United States 16.8 14.3 
Percent living in urban areas 45.3 46.0 
Percent high school graduates 64.2 50.2° 
Primary hourly wage rate $3.60 ($1.83) $3.80 ($2.57) 
Weekly hours on primary job 40.9 (9,4) 43.6 (10.4) 
Secondary hourly wage rate $3.40 ($1.27) 0.0 
Weekly hours on secondary job 8.1 (9.1) 0.0 
Family 
Family size 4.4 (2.3) 4.2 (2.2) 
Annual nonmoonlighting income $9,852 ($5,109) $10,893 ($7,355) 


Annual asset income 
Annual transfer payments 
Annual labor income less moonlighting income 
Annual cost of housing 
Sample Size 


a Numbers in parentheses are standard deviations. 


dependent variable in the statistical esti- 


mation of the moonlighting supply curve. 


This variable is characteristic of many 
economic variables obtained from surveys 
of households in that it has a limiting value 
and a large number of respondents grouped 
at that limit. As previously indicated, 
about 85 percent of the sample population 
were clustered at the limiting value of zero 
hours of moonlighting.® 

As James Tobin has pointed out, “An 
explanatory variable in such a relation- 
ship may be expected to influence both the 
probability of limit responses and the 
size of nonlimit responses” (p. 24). If the 
probability of participation in the secon- 
dary job market were the only variable of 


8 We could not assume that nonmoonlighters were in 
equilibrium at their first-job wage wo and hours Lo. 
Had such an assumption been made, then a moon- 
lighting supply curve could have been estimated simply 
by OLS as follows: 


for nonmoonlighters: Lo=g(wo, Ao); 

for moonlighters: Lo+Lm=g(wm, A o+ (wo—wWm) Lo) 
Essentially, by adjusting “nonlabor income” for moon- 
lighters by (wo—wm)Lo, total hours worked by both 


moonlighters and nonmoonlighters would be explained 
by the same equilibrium structure. 





$ 361 ($1,198) 


$ 516 ($2,256) 


$ 236 ($702) $ 263 ($905) 

$9,254 ($4,828) $10,113 ($6,666) 

$1,235 ($664) $ 1,146 ($740) 
318 1,801 


interest, the probit model would be suffi- , 
cient.’ But using the probit model, Tobin 

points out, would be inefficient since infor- 

mation on the magnitude of the dependent 
variable (in this case, moonlighting hours) 

is being thrown away. Given a large con- 

centration of observations at the zero 

moonlighting value, multiple regression 

analysis would not be appropriate either 

since the assumptions of that model would 
not be satisfied. In particular, a set of 

independent variables could take on values 
such that the expected value of the de- 

pendent variable, moonlighting hours, is 
below its limiting value 0. Clearly, this 
violates the assumption of a limited or 
bounded dependent variable. 

The Tobit model, which combines the 
properties of the probit and multiple re- 


3 In the probit model, the true proportion /; of heads 
of households with nonstochastic characteristics x1, 
Xni, Xais >.» Xni WhO moonlight would be estimated as 
F(o;) with 


vi = Bot >» Pritni 
kal 


where Bo, Bi, -. ., Bn are parameters to be estimated 
and F is the cumulative normal distribution function. 
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gression models and is therefore more ap- 
propriate for an estimation of the moon- 
lighting supply curve, selects a set of co- 
efficients B=(@:,..., Ba) that maximizes 
the limited dependent variable likelihood 
function. The first-order conditions for the 
maximum form a set of non-linear equa- 
tions which can be computationally solved 
by an iterative procedure. 

For the vector X=(Xi,..., Xa) con- 
sisting of observations on the set of inde- 
pendent variables, the unconditional ex- 
pected value of the dependent variable 
E(Y) is given by 


(15) E(Y) =P-XB+(1—P)-L 


E 


where L = limit value 

P = the probability of observing 

Y>L given X, i.e., 
P= SES -P EdE 

g = the standard error around the 
Tobit “index,” X8 

f= ordinate of the unit normal 
density function! 


10 The elasticity of the predicted probability with 
respect to X; can be obtained as fallows: 


tt P= f oo " {ede = F = 








ðP _ (XB — LN Bi 
ba iad Gaeta) e 
Xp—-L XB~-L 
4g ear aiI © )_ axt z ) 
and DIX v P o r (28-4) 
g 


The elasticity of the expected value with respect to 
the variable X; can be obtained by differentiating equa- 
tion (15). 


3EY) 








ax. = PB; 
N o XB —-L 
X; EY) AA e ) 
EY) aX; EY) 


Further, if z is a variable which appears in several 
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The expected value of the dependent 
variable conditional on Y>LZ is just Xf. 


Ill. Estimating the Moonlighting 
Supply Function 


One of the most important explanatory 
variables used in estimating the moon- 
lighting supply function is the wage re- 
ceived or offered on the moonlighting job. 
For nonmoonlighters this information is 
not known. Therefore, we used the infor- 
mation on the 318 moonlighters to esti- 
mate a reduced form (OLS) equation with 
which we predicted the moonlighting wage 
for each member of the entire population. 
In effect, a two-stage procedure was per- 
formed. First, we projected moonlighting 
wages, based on a reduced form equation. 
Second, we fitted the data set of indepen- 
dent variables, including the reduced form 
prediction, to the Tobit model. This pro- 
cedure is essentially an instrumental vari- 
able technique. Unfortunately, OLS in- 
strumental variable techniques lose their 
consistency property when combined with 
non-linear maximum likelihood proce- 
dures, such as the Tobit." 

Many factors could account for the vari- 
ation in observed moonlighting wages. 
Typically in labor supply studies, vari- 
ables reflecting personal characteristics 
such as education, race, age, and marital 
status are used along with variables re- 
flecting regional labor market differences. 
We included these variables in our OLS 
estimate of the moonlighting wage. In ad- 
dition to these variables, we had another 


Xj, then 
oP 2. OP AX: 
ðz = fat OX: ðz 
3E(Y) _ & EY) 3X; 
oz wt OXY a2 
1 This point was made to us by T. Paul Schultz of 
Yale University. Consistent and asymptotically efi- 
cient estimators for this kind of problem have been 


developed. However, they are not as yet widely 
available. 
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valuable piece of information, namely the 
actual wage on the primary job. This 
variable can be thought of as reflecting a 
number of personal productivity charac- 
teristics not captured in the vector of 
demographic type variables. The OLS 
estimates for the reduced form of the 
moonlighting wage equation are: 


(16) Wm = 47.07 + .403 wo — 90.06 Race 
(062) (24.47) 


+75.51 Urban + 47.33 Hisch 
(21.60) (23.42) 


+ 113.64 Reg + 2.26 Age 
(27.62) (.94) 


where wma = moonlighting wage (¢/hr) 
wp = primary wage (¢/hr} 


PENS 0 white 
ace = 31 nonwhite 
Urban = eR 
1 urban 
Boa 0 non-West 
e8 = 31 West 
, _ jO nongraduate 
Hisch = f high school graduate 
Age = age (years) 
R? = .34 


F(6,312) = 25.82 


The above equation was used to predict 
the moonlighting wage rate Wm for the 
entire sample population.” 


£2 Numbers in parentheses indicate the standard 
error of the coefficient. All of the variables in equation 
(16) had significant coefficients at the .05 level. Another 
regression with marital status included produced an in- 
significant coefficient for this variable. Ninety-two per- 
cent of the heads of households were married. 

3 This procedure may introduce a selectivity bias, 
which arises if moonlighting wage offers are stochastic 
and there is a systematic propensity for actually ob- 
served moonlighting wage rates to come from the upper 
(or lower) tail of the distribution. Imputing a moon- 
lighting wage rate from observed wage rates usually 
overestimates the actual offers faced by thos: who do 
not moonlight. The effect of this overimputatation is 
to bias toward zero the effect of the moonlighting wage 
rate on the moonlighting hours in the Tobit equation. 
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To test the simple theory presented in 
Section I, equation (17) below was esti- 
mated using the Tobit procedure and the 
computed moonlighting wage rate from 
equation (16). 


(17) Lm = æo + a1Wm + aw + alo 
+ alo + asAo 
+ descriptive variables 


+ error term 


A constraint on equation (17) is that 
Ln>90 for each observation, where Wm is 
the moonlighting wage rate, wo is the first- 
job wage rate, Ly is first-job hours,’ Io is 
an interaction term involving Wm, Wo, and 
Lo, and Ao is a nonlabor income term. This 
form is useful because it allows for direct 
calculation of the partial derivatives of Lm 
with respect to the variables wn, wo, Lo, 
and Áo! Comparison of these partial 


Selectivity biases are usually present in labor supply 
studies unless specific assumptions regarding the dis- 
tribution of wage offers are made. We chose not to 
make such assumptions for this study. Instead, we 
simply note that the observed mean moonlighting wage 
was $3.40 per hour and the estimated mean hourly 
moonlighting wage was $3.41 for moonlighters and 
$3.43 for nonmoonlighters. An alternative approach 
would be to use a totally reduced-form Tobit equation in 
which no estimate of the moonlighting wage offer 
appears, but this would thwart any effort to compare 
the moonlighting supply elasticity estimated from em- 
pirical work with the theoretical elasticity. 

1 Lo is considered an independent variable which, 
according to the simple theory, is fixed for each indi- 
vidual; across individuals it is a parameter which can 
take on many values. The question of when Lo is 
“fixed” (before or after he chooses his first job) is 
critical because if he is able to choose from a set of first 
jobs which offers a range of working hours, then utility 
maximization would require that the best combination 
of Lo and Lm be chosen. Our theory, however, views Lo 
as fixed and not subject to manipulation by the indi- 
vidual. We observe that a large proportion of full time 
jobs generally demand some fixed commitment around 
35 to 40 hours per week and that this artifact is an im- 
portant feature of the U.S. labor market. 

18 Equation (17) as a Tobit index can also be viewed 
in the following instructive way: moonlighting, accord- 
ing to the theory, occurs when the moonlighting wage 
offer Wm exceeds the second-job reservation wage wn. 
The reservation wage for an individual may plausibly 
be made a function of wo, Lo, and Ao, which formally 


a 
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TABLE 2—COMPARISON OF SIMPLE THEORY AND Equation (17)* 











VOL. 66 NO. 3 
Partial 
Derivative From simple theory 
Lm Uz [= 
e pila N (pee 
OW A à 
OLm A 
oe =| 
dW A 
OL An 
—1 [=] aE 
3L + fs (wm — wo) 
Lm [= 
Ao A 





From equation (17): 


Specification A Specification B 
a + alo A, 
aœ: — oLa Be + BiLo 
as + alUn — wo) Bs + Bawo 
as Bs 


a For purposes of exposition, and to distinguish the two models, let the coefficients of 
equation (17) be æ for specification of A and £8 for specification of B. 


derivatives with equations (11) through 
(14) provides some testable hypotheses of 
the simple theory. 

Equation (17) was actually estimated 
separately for two alternative specifica- 
tions: in specification A, the interaction 
term Io was (Wm— wo) Lo; in specification B 
the interaction term was woLy+Zo, where 
Zo is labor income earned by members of 
the family other than the head of the 
household, so that Zo was in effect total 
family labor income less moonlighting in- 
come. We chose to use alternative specifi- 
cations because the different interaction 
terms yield different implications about 
the moonlighting supply curve. In specifi- 
cation A, the pure substitution term (in 
the neighborhood of equilibrium) is a 
linear function of Lm and Lo, while in 
specification B the pure substitution term 
is a linear function of Z, only. Table 2 
establishes the crucial links between the 
theoretical model and the empirical work. 

Table 3 presents the results of fitting the 
IDP data and the computed moonlighting 
wage, equation (16), to both specifications 





accounts for their presence in equation (17). If @ is the 
cumulative distribution function for the second-job 
reservation wage w, then @(am)=P (w Lwm) = the 
probability of moonlighting given a moonlighting offer 
of Wm=F (the normalized Tobit index). 


of equation (17) using the Tobit pro- 
cedure. 

Unlike many labor supply studies, the 
estimated effect on the supply of secondary 
labor to changes in the wage, primary 
hours, and nonlabor income variables is 
remarkably insensitive to the particular 
specification, i.e., A or B. Note that the 
coefficients of wm and wo are statistically 
insignificant in specification A while they 
are significant in specification B. Yet as 
Table 4 shows, the estimated changes in 
L,, due to marginal changes in the variables 
Wm, Wo, Lo, and Ao (evaluated at the mean 
value of the independent variables taking 
just moonlighters) are not statistically 
different. 


IV. Test of the Simple Theory 


The simple theory was based on an indi- 
vidual for whom L,,>0; for this individual 
the Tobit index is the moonlighting supply 
curve. The simple theory can be tested 
against the data by noting the relation- 
ships among the estimated coefficients of 
equation (17), as presented in Table 2. 

For each specification a hypothesis 
about each partial derivative was con- 
structed by setting the expression for that 
partial derivative from equation (17) equal 
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TABLE 3—Tosit REGRESSION RESULTS 
(Dependent variable, weekly hours on second job) 




















Asymptotically Elasticity of Elasticity of 
normal expected predicted 
Independent Variable i Coefficient z-score” value? probability? 
Specification A 

Secondary wage rate, Wm($/hr) 1.109 -649 447 363 

Primary wage rate, wo($/hr) — .2843 — .180 — .126 — .102 

Weekly hours on first job, Lo — .2768 —4,588 —1.406 —1.143 

Interaction term, I9($/wk)* .0458 1.264 0.074 — 060 

Nonlabor income, A o($/wk) — .0321 — 839 » — 019 — O15 

Age (years) — .2907 —5.954 —1.400 —1.138 

, Family size .7046 2,822 350 284 
Constant A191 

Specification B : 

Secondary wage rate, wn($/hr) 3.153 4.114 1.270 1.031 

Primary wage rate, wo($/hr) —1.944 —3.166 — .862 —.700 

Weekly hours on first job, Lo — .2472 —3.849 —1.255 —1.020 

{Interaction term, Io($/wk)4 — .00776 —,835 = 175 —.142 

Nonlabor income, Ao($/wk) — .0344 — 892 — .020 — .016 

Age (years) —.2910 —1.401 —1.138 

Family Size 7147 355 288 
Constant —.7191 

Noite: 


Predicted probability evaluated at mean X (J): .1353 for Specification A and .1357 for Specification B. 
Observed probability, .1501; Mean dependeni variable, 1.21 
Expected value, E(y), evaluated at mean X (7): 1.150 for Specification A and 1.154 for Specification B. 
Estimated standard error around Tobit index, 16.82 
Equation x2(7): 188.14 for Specification A and 187.34 for Specification B. 
2 In Tobit, z-scores are used to test for coefficient significance and are computed from the coefficients and their 
standard errors just as ¢-statistics are. In large samples, z-scores are indistinguishable from corresponding ¢-statistics. 
> The elasticity refers to just the independent variable listed on the left holding the other variables constant, and 
is evaluated at mean values of all the independent variables. 
© To= (Wm— Wo) Lo 
å To=wolotZo 


to the expression derived from the simple TABLE 4—ESTIMATED RESPONSE OF Lm 
theory and substituting the appropriate (Moonlighters only) 
estimate of An/A, i.e., as or fs. The first i 
null hypothesis which relates to 0Ln/dwn joe 
is a test of whether the pure substitution 











Specification 4° Specification Be 





term as estimated is positive. The resulting aLm 3 
i-statistics are large enough to confirm the Bin (t = 3.922) (t = 4.114) 
positiveness of the substitution term for aLa 1.589 —2.2616 
both specifications.!® See Table 5. uy (E = —3.024) (E = —4.249) 
Hypotheses (2) and (3) derive from the alm — 2887 = pe 
partial derivatives ôLm/ðw and dLn/dLo, aL, (t = —4.627) (t = —4,539) 
16 For specification A the substitution term was Lm — 03212 ~ — 0344 
3.242 (hrs/wk)/($/hr) and for specification B it was @Ao (t = —.839) @ = —.892) 
3.432 (hrs/wk)/($/hr), which again are quantitatively 
similar (at the means of the independent variables) 5 Evaluated at the mean value of the independent 


despite the different econometric specifications. variables using nonlimit observations. 


zM 
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TABLE 5—Tests OF -SIMPLE THEORY® 




















Hypothesis Specification A t-statistic Specification B t-statistic 
(1) Ho: &+8:Lo—AsEm>0 3.792 Ho: B,-B.En>0 3.971 
(2) Ho: &— (+8) L= 0 -534 Ho: Bot (BiB) L=0 541 
(3) Ho: Ast (Bets) (Hm—Bo)+1=0 | —11.167 Ho: BstBiiotPs(Gn—Ho) +1=0 —12.216 





a Variables with bars over them indicate that they are to be evaluated at the mean using the nonlimit (i-e., moon- 


lighters) subsample. 


respectively. For both specifications one 
cannot reject the second null hypothesis. 
Indeed, it seems reasonable to say that the 
simple theory is confirmed here. However, 
for both specifications, one must reject the 
third hypothesis, and this represents a 
a failure of the simple theory. This, of 
course, does not mean that the simple 
theory is to be discarded. 


V. Some Implications 


As mentioned earlier, a change in an ex- 
planatory variable in a Tobit regression is 
likely to affect the probability of a limit 
response and the magnitude of nonlimit 
responses. How might the total supply of 
moonlighting labor be affected by a change 
in Wm, Wo, and Lo? The results presented in 
Table 3 indicate that the supply of moon- 
lighting labor increases with the moon- 
lighting wage rate w,, and falls with pri- 
mary job earnings w Zo. An increase in the 
moonlighting wage rate will increase the 
labor supplied by moonlighters and cause 
previous nonmoonlighters to enter the 
secondary market. To put this in quanti- 
tative terms, specification A would pre- 
dict that a 10 percent increase in the 
moonlighting wage rate results in moon- 
lighters increasing their hours worked by 
26.0 percent. This can be obtained easily 
by converting the slope in Table 4, which 
is conditional on L,,>0, to an elasticity. 
More importantly, unconditional expected 
moonlighting hours worked increase 17.7 
percent while the probability of entering 


the secondary labor market increases by 
9.6 percent. 

A given increase in first-job earnings 
will have a negative effect, as seen by the 
signs on the primary wage, the primary 
hours, and interaction terms. However, 
the magnitude of the change depends upon 
whether the increase was affected by a 
change in the primary wage rate or by a 
change in hours worked on the primary 
job. The negative elasticity with respect to 
primary hours appears to be greater in 
absolute value than the negative elasticity 
with respect to primary wage, because a 
change in the latter affects only earnings 
but a change in the former also reduces the 
time available to moonlight.” 

Family size (a proxy for consumption) 
is significant and positively related to 
moonlighting hours. Furthermore, as is 
consistent with the life cycle consumption 


There may be a certain amount of simultaneity in 
the determination of the first-job wage rate and first- 
job hours: in fact as stated earlier wo and La may be 
negotiated together. In addition, we have not taken in- 
come tax liabilities into account since both we and wn 
are pretax wage rates. If the avoidance of income taxes 
is systematically easier or more prevalent for moon- 
lighting income than for primary income we have under- 
stated the relative return to moonlighting. If there are 
fixed costs associated with a moonlighting job, then the 
simple theory would predict a higher reservation wage 
and a discontinuity in an individual’s moonlighting 
supply curve at the new reservation wage. Further, if 
moonlighting does occur and leisure is superior, the 
number of moonlighting hours offered at each such wm 
is greater if there are fixed costs than if there are no 
fixed costs. Unfortunately, it was not possible to in- 
corporate fixed-job costs into our empirical work with 
the available data. 
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hypothesis, age which can be considered H. R. Hamel, “Moonlighting—An Economic 
an inverse proxy for unmet family needs Phenomenon,” Mon. Lab. Rev., Oct. 1967, 


shows a significantly negative relationshi 90, 17-22. 
to oaan NAE = an N. Moses, “Income, Leisure, and Wage 
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Interdependent Preferences 


By ROBERT A. POLLAK* 


In this paper I set out a model of inter- 
dependent preferences—preferences which 
depend on other people’s consumption— 
and examine its implications for demand 
behavior. It is a commonplace that prefer- 
ences are influenced by other people’s con- 
sumption, but this insight has never been 
incorporated into demand analysis in a 
satisfactory way. I believe that tractable 
models of interdependent preferences can 
be constructed in much the same way that 
the other major form of endogenous taste 
change, habit formation, was analyzed in 
my 1970 article; indeed, I suggested in that 
paper that the general approach used there 
could also be used to analyze interdepen- 
dent preferences. 

In Section I, I specify a short-run model 
of interdependent preferences, “linear” 
interdependence. I introduce linear inter- 
dependence in the context of the linear 
expenditure system by postulating that 
the necessary quantities depend linearly on 
other people’s past consumption. By 
specifying that interdependent preferences 
operate through past consumption, I avoid 
the need to determine everyone’s consump- 
tion simultaneously, and by working with 
a complete system of demand functions, I 
guarantee that the budget constraint will 
be satisfied. I consider a number of alter- 
native specifications of the interdepen- 
dence relationship, and extend the results 
from the linear expenditure system to more 
general systems of demand functions. The 
discussion in Section I focuses on individ- 
ual behavior in the short run. 


* University of Pennsylvania. This research was sup- 
ported in part by the National Science Foundation. I 
am grateful to an anonymous referee for helpful com- 
ments. 
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In Section II, I investigate the per 
capita demand functions implied by the 
model of interdependent preferences intro- 
duced in Section I; in Section III, the 
long-run or steady-state equilibrium of 
these per capita demand functions is char- 
acterized. I emphasize the per capita 
rather than the individual demand func- 
tions because the outcome of the mutual 
interaction of consumption and tastes 
which characterized interdependent pref- 
erences is manifested only in the long-run 
per capita demand functions. 

Finally, in Section IV, I summarize the 
discussion of interdependent preferences, 
discuss simultaneous interdependence, a 
specification in which preferences are in- 
fluenced by other people’s current con- 
sumption, suggest several areas in which 
further work is needed, and discuss a prob- 
lem which interdependent preferences 
poses for welfare economics. 

One of the most interesting conclusions 
to emerge from this examination of inter- 
dependent preferences has to do with the 
role of expenditure distribution as a de- 
terminant of per capita consumption 
patterns.1 One might expect that with 
interdependent preferences expenditure 
distribution would play a significant role. 
But analysis of a number of different speci- 
fications shows that this is not the case; 
with some it matters, while with others it 
does not. 

Another important conclusion is that 
many specifications of interdependent 

1 Throughout this paper I have refrained from using 
“income” to mean “total expenditure on goods and 
services”; instead, I have used “expenditure.” The 
terminology takes some getting used to, especially when 


discussing the effect of the “distribution of expenditure” 
on the per capita consumption pattern. 
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preferences cannot be distinguished from 
linear habit formation on the basis of the 
implied per capita demand behavior. In 
these cases it is only by observing individ- 
ual demand behavior in successive periods 
that we can distinguish between interde- 
pendent preferences and habit formation. 

The literature on interdependent prefer- 
ences in demand analysis is relatively 
sparse. The lead provided by James 
Duesenberry was never systematically ex- 
plored. S. J. Prais and H. S. Houthakker 
(Section 2.5) discuss a model of interde- 
pendent preference in a budget study con- 
text, but their analysis refers to a single 
commodity and is never integrated into a 
theory of maximizing behavior. An inter- 
esting paper by Wulf Gaertner develops a 
model of interdependent preferences which 
parallels some of the analysis presented 
here. 


I. Individual Demand Functions 
in the Short Run 


In this section I examine the individual 
demand functions corresponding to a num- 
ber of alternative specifications of inter- 
dependent preferences. For expositional 
. convenience, they are introduced and dis- 
cussed in the context of the linear expendi- 
ture system; it is then argued that they 
can be generalized to a wide variety of sys- 
tems of demand functions. 

In the linear expenditure system the de- 
mand function of individual r for good 7 in 
period t is given by 


(1) gu =h (Pu m) 


r r 
= bin — = os Pebe H i 

Pit k it 
Individuals are identified by superscripts 
on a, b, q, and u, but everyone faces the 

same prices. 

I propose to incorporate interdependent 
preferences into the linear expenditure 
system by postulating that some of the 
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parameters of the demand functions de- 
pend on other people’s consumption. For 
reasons of tractability, I shall assume that 
the a are constant and that interdepen- 
dence operates through the b. The most 
straightforward assumption is that the b 
depend linearly on other people’s con- 
sumption: 


Š R 

(2) ba =-bi + D Biga 
ica 

where R is the number of individuals.? As 
a specification of interdependent prefer- 
ences, (2) has two major defects. First, it 
involves too many interdependence coeff- 
cients—n x R—1 for each individual. And 
second, because each person’s tastes de- 
pend on everyone else’s current consump- 
tion, the determination of an equilibrium 
consumption pattern for everyone in the 
society is a formidable task. 

Instead of specifying that each individ- 
ual’s preferences depend on everyone else’s 
current consumption, I shall assume that 
they depend on other people’s past con- 
sumption. This assumption has the merit 
of analytical tractability, a virtue not to be 
despised. It is also consistent with the 
belief that the acquisition of preferences is 
part of the process of socialization. It is 
tempting to argue that lagged interde- 
pendence is more plausible than simul- 
taneous interdependence, but since noth- 
ing has been said about the length of the 
periods, such arguments are fragile. 

To incorporate lagged interdependence 
into the linear expenditure system, I 
postulate that b depends linearly on each 
individual’s consumption of good z in the 
previous period: 


2 One would expect the 6 to be nonnegative, so that 
an increase in someone else’s consumption of a good 
implies, ceteris paribus, an increase in its consumption 
by individual r. As in habit formation models, dynamic 
stability conditions imply restrictions on the 8; these 
are discussed briefly in Section IV. 


r 


/ 


Me 


> 
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e * E 72 8 
ba = b: + D0 Bigaa 


s=1 


a”, 
A 


/This specification differs from (2) both 


Ea 


because it embodies the hypothesis of 
lagged rather than simultaneous interde- 
pendence, and because the summation in 
(3) runs over all individuals, not just all 
other individuals. One might argue that 
pure interdependence requires the “own 
effect” 67 to be zero, and that when it is 
nonzero the interdependence model is con- 
taminated by traces of habit formation, but 
I prefer the more general model, especially 
since we are free to consider pure interde- 
pendence as a special case. 

The linear interdependence specification 
(3) involves an unmanageably large num- 
ber of interdependence coefficients or 
“weights”: unless there is a systematic 
relationship among the £, each individual 
assigns nx R independent weights. In 
order to reduce the number of interde- 
pendence parameters to manageable pro- 
portions, I now consider alternative as- 
sumptions about the £. 

I begin by treating two closely related 
cases: (a), in the first, individual r gives 
equal weight to everyone’s past consump- 
tion, including his own: 


(4a) Bi = B: 


s=1,...,R 

and, (b), in the second, he gives equal 
weight to everyone else’s past consumption 
and 0 weight to his own 


„o (Bi s=1,...,r-1,r41,.. 
(4b) a= 1 


S=P 


In both of these cases it is possible to dis- 


cuss interdependent preferences in terms 


of per capita past consumption, fi- 
Under (4a), (3) becomes 


(5a) bie = b; p Bein 
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3il 
where 


1 R 8 ar r 
(6) Ga = R 2 Qit—1 and b: = RB; 


s=} 


Under (4b), it becomes 


(5b) ba =b; + ĝia- — Biga- 


In both cases, b} depends linearly on per 
capita past consumption, although in (5b) 
an adjustment is made for the individual’s 
own past consumption. 

Substituting (5a) or (5b) into the linear 
expenditure system (1) and dropping indi- 
vidual subscripts on a and time subscripts 
on $ and u yields the demand functions of 
individual r:3 


i 


i 


(Ta) qa = bi = pibe + 


ar a; A 
+ BiGit-1 — ey = pebidur—1 
i 
or 


(7b) qa = b; oy, ibe r 
ar li ar 
+ BiGir-1 — ve D peBeGue—1 


rr a; rr 
— Bigi + ee 2 PrBuQet—1 


Duesenberry, p. 27, points out that 
changes in tastes are caused by frequent 
contact with superior goods, not by mere 
knowledge of their existence. That is, a 


3 This model of interdependent preferences, like the 
habit model, can be extended in a number of directions. 
For example, per capita consumption in the more dis- 
tant past may influence current tastes or b may depend 
linearly on the previous peak of per capita consump- 
tion, with or without a “discount factor” which causes 
the influence of the peak to diminish as it recedes into 
the past. This introduces a “ratchet effect” of the type 
proposed by Duesenberry, p. 115. The linearity as- 
sumption can be dropped to permit b to be non-linear 
functions of per capita consumption in the previous 
period, or, more generally, of per capita consumption in 
the more distant past. 
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man’s preferences will be influenced more 
by the consumption of those with whom 
he has close contact than by those with 
whom his contact is more distant. Duesen- 
berry’s observation implies that individual 
demand depends on the distribution of con- 
sumption in the previous period, not just 
on its average; if he is correct, then the 
assumption that the 8 are the same for all 
individuals is unsatisfactory and individ- 
ual consumption patterns will depend on 
the distribution of consumption in the 
previous period. 

I now describe several models of inter- 
dependent preferences based on the prem- 
ise that individuals are arrayed in a 
hierarchy in which each individual’s prefer- 
ences are influenced by the consumption 
behavior of those above him. For definite- 
ness, one can think of each individual as 
attempting to imitate the consumption 
behavior of individuals who he perceives 
as having higher status, but this interpre- 
tation is not necessary. Position in the 
hierarchy is defined in terms of who influ- 
ences whom, and no sociological concepts 
need be invoked.‘ It is convenient to num- 
ber individuals in terms of their position in 
the hierarchy, so that Mr. 1 is at the top 
and Mr. R at the bottom. 

A simple model of interdependent pref- 
erences can be built on the assumption 
that each individual is concerned only with 
the consumption of the man one rung 
above him in the hierarchy.® To close the 
model the behavior of the first man must 
be specified. Since there is no one above 
him, it could be argued that the most ap- 
propriate specification is 6;*=0 for all s, so 
that bi=b;*. This, however, implies a 


4 To simplify the exposition, I assume that there are 
no “ties,” although these could be accommodated with- 
out altering the substance of the analysis. 

5 An individual need not recognize the entire hier- 
archy but only the man above him. The hypothesis is 
that patterns of influence are consistent witk an under- 
lying structure in which individuals are arrayed in a 
one-dimensional hierarchy. 
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sharp break between the preference pat- 
tern of the first man and those immediately 
below him. I prefer to assume that Mr. 
1’s preferences depend on his own past con- 


sumption, as in the habit formation model. N, 


A “two-class” model of interdependent 
preferences in which the members of the 
lower class (Z) emulate the consumption 
standards of the upper class (U) is another 
version of the hierarchy model. Again 
working with the linear expenditure sys- 
tem, suppose that the necessary basket of 
an individual in the lower class depends 
linearly on the average consumption of 
those in the upper class. We could assume 
that for members of the upper class 
b= b;*, but I prefer to postulate that their - 
tastes are influenced by the average past 
consumption of their own class. 

Any of the specifications of interde- 
pendent preferences can be applied to any 
system of demand functions locally linear 
in total expenditure. W. M. Gorman has 
shown that any system of demand func- 
tions locally linear in total expenditure 
and derivable from a well-behaved utility 
function are of the form 


8) a= ttney Sea pee 


where y'=g;/g and f(p) and g(p) are func- 
tions homogeneous of degree one. To in- 
troduce interdependent preferences, we 
postulate that the b are given by one of the 
specifications of interdependent prefer- 
ences discussed above. 

More generally, any of these specifica- 
tions of interdependent preferences can be 
applied to systems of demand functions 
which are non-linear in income, provided 
the system contains ” independent param- 
eters, b= (dit, vey Bat): g= hAl Ps, Be; b), 
but the resulting system may be non- 
linear in past consumption. 


6 This is not quite true; regularity conditions may 
cause trouble. 
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II. Per Capita Demand Functions 
in the Short Run 

In Section I, I examined a number of 
alternative specifications of “linear” inter- 
dependent preferences and discussed their 
implications for the short-run demand 
behavior of an individual. In this section, 
I consider a society made up of individuals 
whose preferences. are interdependent and 
examine the implied short-run per capita 
demand functions. The emphasis on per 
capita rather than market demand func- 
tions is a matter of form rather than sub- 
stance. It is convenient to state results in 
this way to facilitate comparisons with 
both the individual demand functions of 
Section I and the habit formation model 
of my 1970 article. 

Although the short-run per capita de- 
mand functions are of interest for their 
own sake, I treat them primarily as a 
bridge between the short-run individual 
demand functions of Section I and the 
long-run per capita demand functions of 
Section III. I emphasize the long-run per 
capita demand functions because the rami- 
fications of interdependent preferences are 
only apparent in the long run, when the 
full consequences of each person’s con- 
sumption on everyone else’s preferences 
have manifested themselves. 

I base the exposition on the linear ex- 
penditure system, but the results general- 
ize immediately to any system of demand 
functions locally linear in total expendi- 
ture. As was pointed out in Section I, the 
specifications of interdependent prefer- 
ences introduced there can be applied to 
individual demand functions which are 
non-linear in total expenditure. But even 
in the absence of interdependent prefer- 
ences, the per capita demand functions 
implied by systems of individual demand 
functions non-linear in total expenditure 
depend on the distribution of expenditure 
among individuals. In Section III, when I 
discuss the long-run per capita demand 
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functions, I shall focus on the effect of the 
distribution of expenditure among individ- 
uals on the per capita consumption pat- 
tern. In order to isolate the effect of 
interdependent preferences, I consider 
only short-run individual demand func- 
tions which are locally linear in total ex- 
penditure. In this case, provided everyone 
has the same marginal budget shares, if the 
distribution of expenditure has any influ- 
ence on the long-run per capita consump- 
tion pattern, it can be attributed to inter- 
dependent preferences. 

If the short-run per capita demand func- 
tions are locally linear in per capita ex- 
penditure, then the distribution of ex- 
penditure has no direct effect on the long- 
run consumption pattern; any influence it 
has must be indirect and operate through 
interdependent preferences. If the short- 
run per capita demand functions are locally 
linear in per capita expenditure and inde- 
pendent of the distribution of past con- 
sumption, then the long-run demand func- 
tions will be independent of the distribu- 
tion of per capita expenditure. Under some 
specifications of interdependent preferences, 
the distribution of past consumption is a 
significant determinant of the short-run 
consumption pattern, while under others 
it is not. In this section I examine the 
short-run per capita demand functions cor- 
responding to various specifications of in- 
terdependent preferences and see which 
ones fall into each category. 

I opened the discussion of interdepen- 
dent preferences in Section I by consider- 
ing two specifications in which an indi- 
vidual gives equal weight to everyone 
else’s past consumption. They differed in 
that one specification, (4a), gives the indi- 
vidual’s own past consumption the same 
weight as anyone else’s, while the other, 
(4b), gives it 0 weight. With the lincar 
expenditure system, the individual demand 
functions corresponding to these two speci- 
fications are given by (7a) and (7b), re- 
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spectively. To examine the market or per 
capita demand functions implied by these 
individual demand functions, we assume 
that everyone has the same marginal 
budget shares and the same _ interde- 
pendence coefficients; that is, 


r 


(9) a; = a; r=1,..., R 
(10) 6:=6; r=1,...,R 


These assumptions enable us to drop the 
individual superscripts on the a and 8. 
Individual differences in demand behavior 
reflect differences in total expenditure or 
differences in tastes, but the only admissi- 
ble differences in tastes are differences in 
the b*, 

The per capita demand functions are 
obtained by summing the individual de- 
mand functions over all individuals and 
dividing by R. If each individual gives 
equal weight to everyone’s past consump- 
tion including his own, (4a), this yields 


(11a) Ja = b; = 5 Z pub +o Hm 


A a; A 
+ Bifa — Pa D> bibru- 


where ġ* and ñ, denote the average values 
of O/* and u: 


~ 12 
12) bs =— Dob; 
(12) ae 


If each individual gives equal weight to 
everyone else’s consumption in the previ- 
ous period and 0 weight to his own, sum- 
ming the individual demand functions (7b) 
and dividing by R yields 


(11b) die =b — = D pabi ge, 
Ps Pi 
+ BiG = r 2 PiBedee1 


where 6 is defined by 
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(13) 6: = (R — 1)8; = 6: — B: 


Thus, the alternative specifications (4a) 
and (4b) lead to per capita demand func- 
tions which are essentially identical. It 
would not be surprising to find that they 
imply similar per capita demand functions 
—if the number of individuals is large and 
income is fairly evenly distributed, the dif- 
ference between the average of everyone’s 
past consumption and the average of 
everyone else’s past consumption must be 
small. But my assertion is stronger; the 
per capita demand functions (11a) and 
(11b) differ only in that the interpretation 
of one coefficient in terms of individual 
demand functions is slightly different in 
the two cases. The systems of equations to 
be estimated from market data are indis- 
tinguishable. 

In both of these cases the distribution of 
consumption in the previous period has no 
influence on the current per capita con- 
sumption pattern. In (11a), when each 
individual is influenced by the average of 
everyone’s past consumption including his 
own, this is trivially obvious: since the 
individual demand functions are indepen- 
dent of the distribution of past consump- 
tion, so are the per capita demand func- 
tions. In (11b), when each individual is in- 
fluenced by the average of everyone else’s 
past consumption, individual demand is 
influenced to some degree by the distribu- 
tion of past consumption, although the in- 
fluence is small unless the community is 
small or the distribution of past consump- 
tion very unequal. In the limit, as the com- 
munity grows large or as the distribution 
of past consumption approaches equality, 
the individual demand functions approach 
independence of the distribution of past 
consumption. 

My claim about the per capita demand 
functions is not merely an assertion about 
these limiting cases. It does not depend on 
the size of the community or the degree of 
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inequality in the distribution of past con- 
sumption. When each individual is influ- 
enced by the average of everyone else’s 
past consumption, the per capita demand 
functions depend only on average past 
consumption, and not on its distribution. 

I now examine the implications for the 
per capita demand functions of the models 
of interdependent preferences based on a 
hierarchy in which each individual is in- 
fluenced by the consumption behavior of 
those above him. Again assuming that 
everyone has the same a and £, (9) and 
(10), the market demand functions, are 
obtained by summing over all individuals. 
When each individual is concerned with 
the consumption of the man above him in 
the hierarchy, one might expect the distri- 
bution of past consumption to be a major 
determinant of the present per capita con- 
sumption pattern. Surprisingly enough, it 
is not. The only parameter of the distri- 
bution of past consumption other than its 
average which enters the per capita de- 
mand functions is the range of the distri- 
bution, g_.—@f_1.7 But the range enters 
only in terms of the form g1+(qh_; 
— gi,-1)/R, and average past consumption, 
i-u is likely to swamp the effects of the 
range, since the latter is divided by R. 
Unless the community is small or the dis- 
tribution of past consumption very un- 
equal, the influence of the distribution of 
past consumption is small. 

In the hierarchy model, the consump- 
tion pattern of each individual depends on 
the past consumption of the man above 
him, but not on anyone else’s past con- 
sumption. Hence, the distribution of past 
consumption has a substantial impact on 
individual consumption patterns. But 
while individual demand functions de- 
pend significantly on the distribution of 
past consumption, the per capita demand 

7 Strictly speaking, this is not the range of the dis- 


tribution since we cannot identify ¢ and g? with the 
highest and lowest consumption in the community. 
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functions do not. There is nothing para- 
doxical about this. In the habit models of 
my 1970 article, each individual’s demand 
functions depend.only on his past con- 
sumption, yet it is easy to verify that the 
implied per capita demand functions are 
independent of the distribution of past 
consumption. Similarly, with interdepen- 
dent preferences, if each individual is con- 
cerned with the average of everyone else’s 
past consumption, the individual demand 
functions depend on the distribution of 
past consumption but the per capita de- 
mand functions do not. In general, if the 
individual demand functions are inde- 
pendent of the distribution of past con- 
sumption, then so are the per capita de- 
mand functions. But the converse need not 
hold: as this example shows, the per capita 
demand functions may be independent of 
the distribution of past consumption even 
when the individual demand functions are 
not. 

In the two-class models the current per 
capita consumption pattern does depend 
significantly on the distribution of past 
consumption. The model assumes that 
everyone has the same marginal budget 
shares, (9), and the same interdependence 
coefficients, (10); since the lower class’s 
B represent the influence of higher status 
individuals while the upper class’s 8 repre- 
sent the influence of their peers, this is a 
very strong assumption. 


III. Long-Run Demand Functions 


In this section I examine the “long-run” 
per capita demand functions corresponding 
to various specifications of interdependent 
preferences. The definition of the long-run 
or steady-state demand functions in the 
interdependent preferences model is essen- 
tially the same as in the habit model (see 
my 1970 article, p. 751). Given the per 
capita consumption vector of period one, 
the short-run per capita demand functions 
yield a consumption vector for period one. 
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In a “steady-state” or “long-run equilib- 
rium” the consumption vector in every 
subsequent period will also be equal to the 
consumption vector of period zero. The 
long-run demand functions associate a 
steady-state consumption pattern with 
every price-income situation.® 

It is only in the long run that one can 
observe the full effects of interdependent 
preferences. In the short run, the distribu- 
tion of expenditure among individuals can 
influence the per capita consumption pat- 
tern only if different individuals have 
different marginal budget shares. When 
the short-run individual demand functions 
are locally linear in expenditure and every- 
one has the same marginal budget shares, 
then the distribution of expenditure among 
individuals has no direct influence on the 
short-run per capita consumption pattern, 
but the distribution of expenditure can in- 
fluence the long-run consumption pattern 
indirectly, through the interdependent 
preferences. 

The exposition in Section II was based 
on the linear expenditure system. In this 
section, I use a more genera] framework, 
namely, demand functions locally linear in 
expenditure. I emphasized in Section II 
that the results obtained there extend 
immediately to this more general setting. 
I use it here to emphasize the similarity of 
the long-run per capita demand functions 
which arise in the model of interdependent 
preferences with the long-run individual 
demand functions of the habit formation 
model of my articles cited in the references. 

I begin by discussing specifications of 
interdependent preferences in which each 
individual is influenced by average past 
consumption. There are two such specifica- 
tions, (4a) and (4b), which differ only in 
their treatment of the individual’s own 
past consumption. For definiteness, I shall 
discuss the specification in which each indi- 
vidual is influenced by the average of 


8 This assumes the existence of such a steady state. 
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everyone else’s past consumption, but 
since both specifications imply the same 
short-run per capita demand functions, 
they must also imply the same long-run 
per capita demand functions. 

The long-run per capita demand func- 
tions ‘can be found by solving this system 
of short-run demand functions under the 
assumption that gz=Qe#4=@:, for all i. 
Mathematically, this problem is identical 
to one considered in my forthcoming arti- 
cle where it was found necessary to solve 
the system of short-run demand functions 
implied by habit formation to find the 
long-run demand functions. There is no 
need to repeat here the argument used 
there; I shall simply assert its conclusion. 


THEOREM: Suppose that the short-run per 
capita demand functions are locally linear in 
per capita expenditure, 


(14) Git = bit + fi(P.) 
+ yi(P.) [ae —f(P) — Xo peba] 
and by is given by 


(15) ba = br + Biu 


Then the long-run per capita demand func- 
tions are given by 


(16) hi(P, u) = BYP) — T(P) È py. BRP) 





+ T{P)a 
where 
apy EAP) 
Qn) BYP) = 
y(P) 
. 1 — i: 
18 (P) = ——— 
(18) SELA = br) 
1— B: 


With interdependent preferences one 
might expect the distribution of expendi- 
ture among individuals to play a signifi- 
cant part in determining the long-run con- 
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sumption pattern. Our theorem implies 
that this need not be true: under the speci- 
fications of interdependent preferences in 
which each individual is influenced by 
average past consumption, the long-run 
per capita demand functions depend only 
on per capita expenditure, and not on its 
distribution. The simplistic notion that 
interdependent preferences imply that the 
distribution of expenditure among indi- 
viduals must influence the long-run con- 
sumption pattern is false. With some speci- 
fications it matters and with others it does 
not. 

Now consider the specification in which 
each individual is influenced by the past 
consumption of the man above him in the 
hierarchy. Assuming only that the de- 
mand functions are locally linear in ex- 
penditure, these short-run per capita de- 
mand functions can be solved for the long- 
run equilibrium values, just as in the habit 
formation models. Thus, the long-run per 
capita demand functions, like their short- 
run counterparts, depend on per capita 
expenditure and on the range of the distri- 
bution of consumption. It is conceptually 
awkward to include the long-run consump- 
tion of individuals 1 and R as arguments 
of the long-run per capita demand func- 
tions. We could use the habit formation 
results to determine the long-run consump- 
tion pattern of individual 1, and by substi- 
tution replace the g' by functions involving 
uw}, but since we cannot eliminate the q? 
in a similar manner, the form involving 
both q! and g? is more transparent. 

Except for the terms involving the 
range, these demand functions are identi- 
cal to those implied by the average past 
consumption specification, (16). In the 
limit, as the size of the community in- 
creases while the range of the distribution 
of consumption remains bounded, the 
terms involving the range approach zero 
and the demand functions approach those 
of the average past consumption specifica- 
tion. In this limiting case, the distribution 
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of expenditure among individuals is not a 
determinant of the long-run consumption 
pattern. One must be careful, however, 
about applying this conclusion to large 
finite communities, since we would not ex- 
pect the range to be independent of the 
size of the community. 

Now consider the two-class model of 
interdependent preferences in which the 
tastes of both classes depend on the aver- 
age past consumption of the upper class. 
Assuming linearity in expenditure and the 
same interdependence coefficients for both 
classes, the short-run per capita demand 
functions are easily determined. Since the 
behavior of the upper class is determined 
by habit formation, the long-run per capita 
demand functions of the upper class are 
given by the habit formation formula. Sub- 
stituting this result into the short-run per 
capita demand function for the lower class 
yields the long-run consumption pattern of 
the lower class. It is easily seen that in the 
two-class model the long-run per capita 
consumption pattern does depend on the 
distribution of expenditure between 
classes. 

In the two-class model the distribution 
of expenditure plays a significant role in 
determining the long-run consumption 
pattern. I shall not discuss “class”? models 
with more than two classes, but one would 
expect distribution to matter if the number 
of classes is small. The two-class model 
is a polar case of the hierarchy specifica- 
tion corresponding to R=2. In the oppo- 
site polar case—when the number of indi- 
viduals is very large and each individual’s 
expenditure is small relative to the total— 
the per capita demand functions approach 
those of the average past consumption 
specification. 

Perhaps because interdependent prefer- 
ences were introduced in the context of the 
consumption function where they were 
generally supposed to lead to models in 
which the distribution of wealth or income 
influenced saving, it is widely believed that 
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interdependent preferences imply that the 
consumption pattern depends on the dis- 
tribution of expenditure among individ- 
uals. After investigating a number of 
specifications of interdependent prefer- 
ences, it is clear that whether or not the 
distribution of expenditure influences the 
long-run consumption pattern depends on 
the precise specification employed, and 
also, in some cases, on apparently ex- 
traneous factors such as the size of the com- 
munity. Certainly specifications in which 
individual short-run demand functions 
depend on the distribution of past con- 
sumption need not imply short- or long- 
run per capita demand functions which 
depend on the distribution of expenditure 
among individuals. 


IV. Conclusion 


I begin this section by tentatively evalu- 
ating the specifications of lagged interde- 
pendent preferences introduced above and 
comparing them with simultaneous inter- 
dependence, a specification in which prefer- 
ences are influenced by other people’s cur- 
rent consumption. I then discuss the dy- 
namics of interdependent preferences and 
describe a specification which combines 
interdependence and habit formation. I 
conclude by describing a difficulty which 
interdependent preferences poses for wel- 
fare economics. 

All of the specifications of linear inter- 
dependent preferences I have discussed 
have been introduced in conjunction with 
specific systems of demand functions. I 
have relied heavily on the linear expendi- 
ture system for exposition but thé results 
apply to all systems of demand functions 
locally linear in expenditure. In most 
cases further extensions are possible, but 
they often involve substantial complica- 
tions and I have not considered them in 
detail. The emphasis on simple and spe- 
cific functional forms has been deliberate 
and reflects more than a desire to avoid 
mathematical difficulties. Empirical de- 


JUNE 1976 


mand analysis requires specific functional 
forms, and I have emphasized classes of 
demand functions which are suitable for 
econometric work. 

The various models of interdependent 
preferences begin with assumptions about 
the preferences or behavior of an individ- 
ual, so they are suitable for interpreting 
budget study data. However, I have em- 
phasized their implications for the per 
capita rather than the individual demand 
functions because the full ramifications of 
interdependent preferences depend on the 
reciprocal interaction of all individuals, 
and the outcome of this interaction mani- 
fests itself only in the long-run per capita 
demand functions. I have focused on de- 
mand functions locally linear in expendi- 
ture, so that the distribution of expendi- 
ture has no direct effect on per capita con- 
sumption patterns, and demand functions 
depend linearly on other people’s con- 
sumption. The linearity assumption can 
be weakened, but the cost in additional 
complexity is likely to be high. - 

One of the most interesting substantive 
results to emerge from this investigation 
of interdependent preferences relates to 
the role of income or expenditure distribu- 
tion as a determinant of long-run per 
capita consumption patterns. Although my 
initial intuition was that expenditure dis- 
tribution should matter, there are a num- 
ber of plausible cases in which it does not. 
Whether expenditure distribution matters 
depends on the detailed structure of the 
specification of interdependence employed; 
the notion that interdependence automati- 
cally implies a significant role for expendi- 
ture distribution is false. 

Economists’ views of interdependent 
preferences have been largely shaped by 
Duesenberry’s simultaneous specification, 
and some will be uncomfortable with the 
lagged formulation proposed here. A sig- 
nificant advantage of lagged interdepen- 
dence is that it implies a specific gradual 
adjustment path from one equilibrium to 
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another. Subject to the usual caveat about 
the length of the time period, I believe 
this is an important consideration. Unless 
the periods are very long, a specification 
which implies an immediate adjustment 
from one equilibrium to another must be 
supplemented by an ad hoc adjustment 
mechanism; ceteris paribus, a theory which 
implies a plausible adjustment process is 
preferable to one which does not. 
Corresponding to each specification of 
pure lagged interdependence (i.e., lagged 
interdependence untainted by habit forma- 
tion) is a related specification of simul- 
taneous interdependence. If a specification 
of pure lagged interdependence is replaced 
by the corresponding model of simultane- 
ous interdependence—that is, by the speci- 
fication obtained by replacing each lagged 
value by the corresponding current value— 
then the demand functions of the simul- 
taneous specification are identical with the 
long-run demand functions of the lagged 
specification. With simultaneous interde- 
pendence, there is no distinction between 
the short and long run, because the long 
run works itself out in a single period. 
The relative merits of lagged versus 
simultaneous interdependence should be 
judged on their empirical usefulness, so it 
would seem that there is little to be said. 
My preference is for lagged interdepen- 
dence because I believe that it is more 
plausible than simultaneous interdepen- 
dence and because it is more tractable. 
One defect of simultaneous interdepen- 
dence is its implication that the complete 
adjustment from one equilibrium to an- 
other takes place in a single period, but 
it is misleading to characterize simultane- 
ous interdependence as a specification in 
which adjustment is instantaneous: the 
response to changes in prices and ex- 
penditure works itself out in a single 
period, but this is not a serious objection 
if the periods are long enough, say, a 
decade or a generation. On the other hand, 
the gradual adjustment implied by lagged 
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interdependence seems more plausible for 
quarterly or annual data. 

The dynamics of interdependent prefer- 
ences are somewhat different from those of 
habit formation. Even though the per 
capita demand functions appear identical, 
the dynamic analysis of the per capita 
demand functions should be based on the 
individual demand functions and these are 
not identical. In the linear expenditure 
system, regularity conditions require that 
each individual’s expenditure be at least 
as great as the cost of his “necessary 
basket.” With habit formation, this de- 
pends on his own lagged consumption, and 
the demand system is locally stable if the 
B are all less than one. With interdepen- 
dent preferences, if an individual is influ- 
enced by the average of everyone’s past 
consumption, then regularity conditions 
will not be satisfied for individuals at the 
bottom of the expenditure distribution 
unless the 8 are substantially less than one, 
but if an individual is influenced by the 
consumption of the man above him in the 
expenditure hierarchy, and the distribu- 
tion of expenditure among individuals 
does not change drastically from one period 
to the next, then @ slightly less than one 
will imply stability. 

Habit formation and interdependent 
preferences can operate together. In par- 
ticular, suppose that each individual is 
equally concerned with everyone else’s 
past consumption, so that 67 =b; rs, 
and that 87 is allowed to assume a distinct 
value. The implied individual demand 
functions are slightly messy, but the short- 
run per capita demand functions (derived 
under the assumption that all individuals 
have the same interdependence coeffi- 
cients, the same marginal budget shares, 
and the same habit formation coefficients) 


9 The dynamics of the habit formation model with a 
one-period lag are analyzed in my 1970 article. M. D. 
McCarthy extends these results to a more general lag _ 
structure in which the memory coefficient need not be 
zero. 
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are of the same form as those obtained 
under the separate hypotheses of habit 
formation and interdependent preferences. 
It follows that the long-run per capita 
demand functions must also be of the same 
form as the long-run demand functions 
under either hypothesis alone. Hence, on 
the basis of the per capita demand func- 
tions, one cannot distinguish among habit 
formation, interdependent preferences, and 
a combination of the two: to do so, we 
must observe individual behavior. 

Because we can distinguish between in- 
terdependent preferences and habit for- 
mation by observing individual behavior, 
these two hypotheses are not simply alter- 
native names for the same device for intro- 
ducing more flexibility into empirical de- 
mand equations. They are empirically 
distinct hypotheses whose implications 
happen to coincide for one particular type 
of data, but they are clearly distinguish- 
able. 

I conclude this section by discussing a 
problem which arises in using interdepen- 
dent preferences as a basis for welfare 
judgments. If an individual is a price taker 
in markets for all of the goods which enter 
his preference ordering, then we can infer 
his preferences from his market behavior. 
In the present context, this condition will 
be satisfied only if he participates in mar- 
kets in which he can pay other people to 
consume greater or smaller amounts of 
various goods. If the individual regards 
other people’s consumption as given when 
he makes his market decisions, then we 
observe “conditional demand functions” 
of the form gt=h(P, w; g), where g" 
denotes the individual’s intertemporal 
consumption vector and q? denotes every- 
one else’s intertemporal consumption pat- 
tern. From these demand functions one 
can infer the individual’s preference order- 
ing over q” conditional on the value of g"; 
we denote the implied conditional utility 
function by V*(q°; q). The complete utility 
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function, U'(g), must be consistent with 
the conditional utility function; this 
implies 


Ur(g) = WE; e), FI 


where W:>0, but the individual’s market 
behavior implies no further restrictions 
on W. 

This is disturbing because it implies that 
with interdependent preferences we cannot 
base judgments about individual welfare 
on the preference ordering revealed by 
market behavior; to make judgments about 
the welfare of an individual we need more 
information. To forestall confusion, it 
should be emphasized that this conclusion 
is unrelated to problems of cardinal utility 
or interpersonal comparisons of utility. 
Even if we are concerned only with judg- 
ments about the welfare of individual r on 
the basis of his own ordering of social con- 
sumption vectors, we cannot identify this 
ordering without more information than 
market behavior provides. 
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Years and Intensity of Schooling 
Investment 


By ARLEEN Lersowrtz* 


In estimating human capital earnings 
functions it has been assumed in the liter- 
ature that during schooling years 100 per- 
cent of gross potential earnings are in- 
vested in acquiring human capital, while 
in on-the-job training this percentage is 
smaller and declines with age. The assump- 
tion that the proportion of gross potential 
earnings invested (K) is unity during 
schooling years is useful in empirical work. 
It allows the identification of an estimate 
of the rate of return to schooling from a 
regression of earnings on years of school- 
ing. 

This paper argues that contrary to the 
usual assumptions in the literature, the 
percentage of gross earnings invested may 


fall below-100 percent well before school- . 


ing is ended, that this percentage is likely 
to be correlated with years of schooling, 
and thus the assumption that K=1 yields 
only a biased estimate of the rate of return 
to schooling. In this paper, a unique data 
set, the Terman sample, is used to calcu- 
late earnings functions. Because the Ter- 
man sample contains data on the costs of 
schooling (including tuition and net op- 
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portunity costs) as well as earnings over a 
20-year period for a sample of 822 men, 
two of the limitations of census-type data 
can be overcome. First, returns to school- 
ing costs rather than schooling years have 
been estimated. The percentage of gross 
potential earnings invested in schooling 
has been calculated and related to earn- 
ings. In addition, problems of estimating 
lifetime income profiles from cross-section 
data are overcome with data on lifetime 
earnings of the Terman sample. Lifetime 
earnings of men in the Terman sample, 
who were all in the top 1 percent of the IQ 
distribution in childhood, are compared 
with earnings of average ability males, and 
it is argued that much of the return to 
high ability results from more intensive 
schooling and early entry into the labor 
force. 

Section I provides a review of the liter- 
ature and argues that it is necessary to 
know the intensity of schooling investment 
(K, the proportion of gross potential 
earnings invested) in order to calculate 
rates of return to human capital invest- 
ment. Section II utilizes the Terman sam- 
ple to calculate intensities of investment 
and to estimate earnings functions. In 
Section ITI earnings of men in the Terman 
sample are compared with earnings of men 
of average ability. 


I. Intensity of Investment 


A. The Bias in Earnings Functions not 
Specifying the Intensity of Investment 


The rate of return is a central parameter 
in human capital analysis. Although in the 
theoretical development of human capital, 
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` the rate of return on an investment is de- 
fined as that discount rate which equates 
the present value of returns over the life- 
time of a given individual with the present 
value of costs of that investment (see, for 
example, Gary Becker, 1964, p. 39), the 
empirical work has generally had to rely 
on cross-section data. Since lifetime in- 
come histories for given individuals have 
only recently become available, cross-sec- 
tion data on people of various ages have 
been used to approximate lifetime earn- 
ings of an individual (see, for example, 
Becker, 1964, and Giora Hanoch). 

A less laborious method of estimating 
rates of return from cross-section data was 
proposed by Becker and Barry Chiswick. 
This method also made possible simple 
controls for factors such as ability and 
other human capital investments, which 
were difficult to incorporate in the dis- 
counted present value approach. Becker 
and Chiswick reformulated the analysis in 
a way that allowed the rate of return to be 
estimated as a parameter in a regression 
where earnings was the dependent variable 
and the investment period was the inde- 
pendent variable. They define Ky to be the 
percent of potential earnings that individ- 
ual 7 invests in year 7 (0<K,;<1). Then, 
abstracting from depreciation, gross earn- 
ings in year t can be expressed as a func- 
tion of the initial stock of human capital 
Eo; the series of K;;, and the rate of return 
on these investments: 


S 
(1) Ex = Ev [J (1 + Kiri) 

j=l 
But since Ki;<1 and 7,; is small, this can 
be written: 


Š 
(2) ln Ex = In Eo: + 5 Kari 
j=i 
Assume either that all available time is 
invested in schooling during the “schooling 
years,” and there are no direct costs of 
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schooling such as tuition so that the costs 
are the wages foregone or, alternatively, 
that part-time earnings exactly offset 
direct schooling costs. Then K;;=1 for all 
i and j. Assuming also that r is constant 
over individuals and years of schooling, 
and that there is no postschool investment, 
then we have 


(3) in Ex, = In Egy + rS; 


where S; is the number of investment years 
where K;;=1. 

This formulation appears to allow the 
estimation of the rate of return to school- 
ing investments from the relationship of a 
simple function of earnings and years of 
schooling. A further advantage of this 
procedure is that it allows one to hold 
constant in the estimating equation other 
forms of capital accumulation, such as 
ability or postschool investment. The 
literature which has grown up in these two 
areas has indeed relied heavily on the 
semilog functional form derived by Becker 
and Chiswick.! 

The period of specialization in human 
capital investment, when all resources are 
devoted to acquiring human capital and 
K=1, has generally been assumed coinci- 
dent with the period an individual is en- 
rolled in school (see, for example, Yoram 
Ben-Porath, Thomas Johnson). An excep- 
tion is the work of William Haley, who 
explicitly allows K to fall below unity 
before formal schooling is terminated. 

Because of the prevalence of part-time 
schooling and market work undertaken 
during the schooling years, K need not 
equal unity. However, simply dividing the 
coefficient r by K will not yield an un- 
biased estimate of the rate of return. A 
proof of this statement follows. 

It is easy to show that even if Ka= 1 on 
average, unless K; is independent of S;, 7 
in equation (3) is a biased estimate of the 


1 See, for example, Zvi Griliches and William Mason, 
John Hause, and Jacob Mincer (1974). 
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rate of return to schooling.? Let K be the 
average percentage of gross earnings in- 
vested in schooling over all individuals and 
all years of schooling, and A; be the devi- 
ation from this average for the ith indi- 
vidual in the t-th investment year. 





Kx = K + hit 
8S ae 8 
Z Kas SR++ Dk Las 
te=0 t=] at 
Ss 
L hit 
Let ki = = 
S; 


be the ith person’s average annual devia- 
tion in percent of gross earnings invested 
per school year. Then equation (3) can be 
rewritten: 


log Ex = log Eoi + nS: K + ToS hi 


where 7; is the rate of return on years of 
average intensity schooling and 72 is the 
rate of return on deviations from the aver- 
age intensity. From this equation, it is 
clear that if Sik; and S; are correlated, one 
cannot in general identify the rate of re- 
turn to schooling investments from a re- 
gression like equation (3) of Jog earnings on 
years of schooling alone, even if the aver- 
age intensity of investment K is known. 
The omission of intensity of schooling in 
previous empirical estimates of earnings 
functions has led to biased estimates of the 
rate of return to schooling, for two reasons. 
First, the fact that average intensity K 
may differ from unity is ignored. The esti- 
mated coefficient r is biased upward 
(downward) as K is greater than (less 
than) unity. Second, the correlation be- 
tween Si; and S; is ignored leading to a 
bias in the estimated coefficient of rob, 
where 6 is the regression coefficient of 
Sihi on S;. Ignoring the positive relation 


2 Chiswick, pp. 2-13a, notes that some of the vari- 
ance in income may be due to the covariance of rK 
and S. 7 
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between intensity and years of schooling | 
imparts an upward bias to the rate of 
return estimated from equation (3). In 
Section IT we estimate the correctly speci- 
fied equation? 


B. The Interpretation of Years of Schooling 
in Earnings Functions 


Because data on the intensity of school- 
ing investment have not been readily 
available, earnings functions of the form of 
equation (3) have been estimated. The 
relationship between earnings and years 
of schooling has been amply demonstrated. 
What interpretation can this relation be 
given? It is neither the market rental on 
human capital, which plays an important 
role in much of the theoretical analysis 
(see Ben-Porath), nor is it a rate of return 
on investment costs since years of school- 
ing accurately reflect neither human capi- 
tal stocks nor investment costs. To clarify 
these issues, consider two alternative ways 
of decomposing Ex, earnings of individual 
i in year t. (Hereafter the subscript 7 will 
be dropped.) The approaches are the 
market rental and rate-of-return calcula- 
tions. In the market rental analysis earn- 
ings are the scalar product of a vector H, 
of quantities of various kinds of human 
capital possessed by the individual at time 
t, and the vector of markets rents, W, 
available on these various kinds of capital. 


M 
(4) E = 2) Wel; 
j=l 
A perfectly competitive market for human 
capital services is assumed and Ws; does 
not vary across individuals. 
An alternative approach is to consider 
the relationship between earnings and the 
cost of producing the stock of capital 


3 The derivation of equation (3) by Mincer (1974, 
pp. 9-11) is not dependent upon the assumption of the 
independence of #; and S. However, the Mincer proof 
requires that all individuals have identical present 
values of earnings. 
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which is rented in the market. Assume a 
production process whereby a vector of 
inputs J is transformed into a vector of 
human capital outputs H. The production 
process may be characterized by the matrix 
A which defines the linear transformation 
of input vector J into the vector of human 
capital outputs H. The cost per unit of 
input is given in the vector C. 


N 
(5) H; = J Andi 
keel, 
N p 
(6) E, = > YiL klk 
k=l 


where r is the rate of return for each kind 
of capital in year t. Assume constant re- 
turns to scale for all types of capital invest- 
ments so that marginal returns equal aver- 
age returns and assume also that returns 
are constant over time. Since an cptimizing 
individual would equate returns on vari- 
ous types of capital at the margin, we can 
write earnings as the product of a constant 
rate of return on the various investments: 


N 
(7) Ey = 7, Z Crile 


k=l 


Thus z, can be defined as the individual’s 
rate of return in year t for his human capi- 
tal investments: 


M 
È Wu; 
jel 

N 


Dd Cle 


ke1 


(8) n = 


The problem in estimating equation (3) 
above is that years of schooling correspond 
most closely to a quantity of inputs 7, 
whereas the rate of return calculation re- 
quires the denominator of equation (8) of 
which 7 is only one part. Years of schooling 
is equally inappropriate for estimating the 
market rental of human capital W (as in 
Johnson, p. 551) since the transformation 
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of inputs into human capital outputs de- 
scribed by (5) is ignored. 


C. The Relationship of Intensity to 
Years of Schooling 


While it is easy to show (see Ben-Porath, 
1970) that the proportion of gross poten- 
tial earnings that an individual allocates 
to investment decreases over his lifetime, 
the relationship between years and inten- 
sity of schooling across individuals is not 
obvious. If individuals faced identical mar- 
ginal productivity and supply of funds 
schedules, and they chose schooling attain- 
ment randomly, we would then expect a 
negative correlation between intensiveness 
(resources per year) and extensiveness 
(the number of years) of schooling invest- 
ment, since intensiveness and extensive- 
ness would be substitutes in producing the 
(identical) total stock of human capital. 
However, individuals are not identical, and 
it seems likely'that some of the factors 
which affect the choice of years of school- 
ing affect the desired intensity of schooling 
in the same direction, leading to a positive 
correlation between the two.‘ 

Holding ability and other factors affect- 
ing the marginal productivity of schooling 
constant, consider the supply curve of 
funds which relates the cost of financing 
the investment to the intensity of the in- 
vestment process in a given year of school- 
ing. For any given number of years of 
schooling, more intensive investment can 
be financed only at greater cost per unit of 
investment. In Figure 1 the supply of 
funds curve K: referring to greater inten- 
sity of investment is above curve Ki, 

4 Several recent papers have taken the length of the 
period of specialization as endogenous (Haley, Lee Lil- 
lard, Dudley Wallace and L. A. Ihnen), but most except 
Haley have taken the specialization period as coincident 
with years of schooling. Haley considers the case where 
the only input to investment is time, and he shows that 
quantity and the proportion (K) of human capital 
stocks allocated to producing more human capital de- 


clines strictly monotonically, after the period of spe- 
cialization when K=1 (p. 934). 
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MARGINAL RETURN OR INTEREST RATE 


FIGURE 1. YEARS OF SCHOOLING 


indicating that for any given number of 
years of schooling, higher interest rates 
must be paid to finance a greater propor- 
tion of gross potential earnings. As Becker 
has pointed out the funds “available to any 
person from the cheaper sources are usually 
rationed since the total demand for funds 
tends to exceed their supply” (1967, p. 9). 
Thus as increasing amounts of funds are 
required within a given year, students shift 
from gifts from relatives and grants from 
government or schools (which usually are 
subject to a maximum amount per school 
year) to subsidized loans from govern- 
ment or universities (also subject to a 
maximum amount per year). Finally they 
may turn to loans at commercial interest 
rates or to reduced consumption. 

In Figure 1 we also see that the interest 
rate required to finance schooling will be 
a positive function of the total number 
of years of schooling at any given intensity. 
This is so because the dollar outlay corre- 
sponding to any given value of K rises 
with schooling, which increases earnings. 
Secondly, since the total amount invested 
is rising with S, the interest rate should 
too. 
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Next consider the relationship between 
the return and the intensity of investment 
of a marginal year of schooling. This will 
determine the demand for schooling in- 
tensity for one additional year. Assume 
that the amount of human capital pro- 
duced in a school year is a positive func- 
tion of the intensity of schooling, and that 
employers are able to distinguish the 
greater human capital stocksof personswho 
invest more intensively.’ Psychologists 
have shown that even during the time that 
students are ostensibly learning, they may 
be diverting a considerable proportion of 
their resources to noninvestment uses (see, 
for example, Lorin Anderson). These stud- 
ies using both experimental and naturalis- 
tic classroom situations find that the per- 
centage of “time on task” (K) is positively 
related to the amount learned (human 
capital developed). Although additional 
resources invested imply additions to the 
stock of human capital, because of the 
strict limit on the amount of time avail- 
able to an individual, diminishing returns 
to producing additional capital are as- 
sumed. Figure 1 indicates that those with 
intensity of investments K, would get Sı 
years of schooling and a rate of return (or 
borrowing cost) of zı, while schooling in- 
tensity Kz would be associated with Sz and 
fə Now it is clear from Figure 1 that, 
holding ability constant, either positive or 
negative correlation between S and K is 
possible. 

Ability affects the productivity of time 
in schooling positively, so that for any 
given intensity, the more able students’ 
demand for schooling curve lies above that 
of the less able student. On the supply side 
the more able students are more likely to 
obtain grants or low-cost loans from their 
universities or from the government, and 


5 If this were not true, students could maximize the 
rate of return on the jth year of schooling by investing 
the minimum amount which would allow them to claim 
they had “completed” j years of school. 
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to come from higher income families, who 
can more easily finance schooling, so that 
their supply of funds curves lie to the right 
of less able students. Both supply and de- 
mand forces thus lead the abler student to 
demand more years of schooling. Con- 
fronted by schooling ‘‘careers”’ which meet 
the demand of the average student, and 
call for no more than five or six years of 
training beyond the B.A., abler students 
can adapt by investing more intensively. 
Thus the rate of return on the years of 
schooling of abler students tends to over- 
estimate the rate of return on the cost of 
schooling, since they have an incentive to 
invest more intensively. 

Holding ability constant, there is no 
clear prediction about the sign of the cor- 
relation between years and intensity of 
schooling. Thus the direction of bias in 
rate of return estimates based on the 
assumptions K=1 and independent of § 
is an empirical question. Bodies of data 
with cost of schooling and information on 
earnings are rare, which is one reason for 
the widespread use of equation (3) as an 
estimating function. However, the Terman 
data, which are described in the following 
section, can provide an illustration of some 
of the points raised above. 


II. Earnings Functions Based on 
Cost of Investment 


A. The Terman Sample 


The Terman sample consists of persons 
whose measured IQ fell within the top 1 
percent of the IQ distribution when they 
were tested as children in 1921-22.° This 
sample of 1,528 persons with IQs of 135 
and above was originally selected from the 
population of California school children by 
Lewis Terman, a Stanford University 
psychologist. Data on the earnings and 
schooling of these high ability individuals 


6 I am indebted to Robert Sears and Melieta Oden at 
Stanford University for making these data available. 
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were updated by resurveys in 1929, 1940, 
1950, and 1960. 

In the 1940 questionnaire the Terman 
sample members were asked to supply the 
name of the college they attended, the 
amount of scholarships and assistantships 
they had received and their total earnings 
as undergraduates. We developed a tuition 
series for six different colleges named for 
the years 1921 to 1940. Of the individuals 
who reported cost data, 95 percent at- 
tended the six colleges for which tuition 
data were obtained. Cost data were sup- 
plied by 85 percent of the sample members 
who attended college. Using data on age 
at high school graduation and age at 
receipt of B.A., we developed an estimate 
for each individual of the direct costs of his 
undergraduate schooling. Net indirect 
costs were estimated by using the data on 
scholarships, assistantships, and earnings. 
Opportunity costs were estimated to be 
$1,092 per year in 1927 dollars. This figure 
was arrived at by using data from Terman 
(III, pp. 137-38) which showed that aver- 
age weekly compensation for full-time jobs 
in 1927 was $21 for male college students 
in the Terman sample and $22 for men in 
the sample who were not in school. How- 
ever, if actual earnings exceeded this esti- 
mate of opportunity costs, actual earnings 
were used as the measure of full-time earn- 
ings capacity.’ All figures were put in con- 
stant (1947) dollars, the total cost of 
schooling was calculated as: 


Total Cost = Tuition + Opportunity Cost 
— Total Scholarships 
— Total Assistantships 
— Earnings 
Total Cost 


Then ee A 
Opportunity Cost 


K = 


Table 1 presents mean values for the 


7 This accounts for the opportunity costs of college 
dropouts exceeding opportunity costs of graduates. 
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TABLE 1—AVERAGE COMPONENTS OF COLLEGE COSTS By FINAL SCHOOLING LEVEL 
(in 1947 dollars) 





Schooling Level in 1940; 


12<S<16 
Schooling Level in 1950: 
Average Yearly Schooling Costs 
Tuition 176.8 
Scholarships 100.4 
Assistantships 202.6 
Earnings 702.2 
Opportunity Cost 1648 
K= Percent of Opportunity Cost 
Invested .55 
Number of Observations 87 





S=16 S=16 S>16 
S=16 S>16 
223.2 285.1 247.0 
20.1 12.9 n.a. 
1.08 20.0 n.a. 
450.4 239.0 330.9 
1485 1472 1476 
84 1.01 n.a. 
134 19 248 





Source: Calculated from the Terman sample. 


entire sample of the cost components of 
undergraduate schooling as well as for K. 
For the entire sample with complete cost 
data, K=.75. Table 1 indicates that the 
percent of potential earnings per year in- 
vested in schooling increased with final 
schooling level attained.* For persons with 
less than a B.A. in 1940, the annual percent 
of gross earnings potential invested in 
schooling, K=.55. For those with a B.A. 
in 1940 who had not increased their 
schooling level by 1950, K=.84, while 
those who earned advanced degrees after 
1940 invested 101 percent of gross annual 
earnings in their undergraduate schooling. 
Thus, only the group who went on to grad- 
uate studies spent 100 percent of gross 
potential earnings in investment during 
their undergraduate years. Unfortunately, 
because graduate and undergraduate schol- 
arships and assistantships awarded up to 
1940 were not segregated in the data, it is 
not possible to calculate K for persons with 
graduate training before 1940. Table 1 
shows that those who completed a higher 
level of schooling spent more money per 


8 The anomalous result that those who did not com- 
plete their schooling until after 1940 had greater annual 
investments in undergraduate training than those who 
already had some graduate work by 1940 may be due 
to a cohort effect, since the former group is likely to be 
younger and have started to school in slightly better 
times. 

? These estimates are similar to those computed by 
Paul Wachtel. 


year for tuition and diverted less of their 
available time to the labor market during 
their schooling years.” 


B. Earnings as a Function of Years and 
Cost of Schooling 


For the subsample of individuals on 
whom cost data are available, we first 
estimate the relationship between earnings 
and years of schooling in order to have a 
baseline with which to compare earnings 
functions based on costs.1! The method- 
ology is to combine income data from the 
three dates (1940, 1950, 1960) for all males 
on whom we had cost and income data to 
estimate a lifetime earning function. For 
this group each additional year of college 
increases wages by 6.9 percent, while each 
year of graduate schooling (obtained after 
1940) increases income by 4.7 percent. 
(See Table 2, col. 1.) 

If we were to assume that years and in- 
tensity of schooling were uncorrelated, we 
could derive an estimate of the rate of 


10 The lower earnings of those who completed more 
years of schooling imply less time in the labor market. 
The earnings data imply that if they spent the same 
amount of time working, their wages were only 34 to 
64 percent of those earned by students who completed 
less schooling. This seems unlikely even though the 
students who did not complete college may have failed 
to do so because of higher opportunity costs. 

A subsample of 306 individuals who had no more 
than 16 years of schooling in 1940 was used. Some had 
obtained graduate schooling by 1950 and 1960. 
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TABLE 2—ANNUAL EARNINGS AS A FUNCTION oF HUMAN CAPITAL INVESTMENTS 











0) (2) 8) (4) 
Intercept 3.39 3.41 3.36 3.40 
(30.7) Gi.6) (30.7) (23.2) 
College Years -069 .034 .030 
(5.30) (1.91) (1.03) 
Graduate Years -047 .094 -076 .086 
(1.59) (3.25) (2.17) (2.40) 
Total Coste .065 
(5.60) 
Experience .049 051 051 048 
à (4.29) (4.47) (4.55) (3.55) 
Experience? — .0005 — .0005 — .0005 — 0004 
(—1.80) (—1.98) (—1.99) (—1.28) 
S x Krustion” -231 .235 
(3.81) (3.80) 
Sx Kschotarship 3.41 3.92 
(.20) (.23) 
S X K Assistantahip? —19.1 —21.5 
` (—.88) (—.99) 
Sx K Earnings —.375 — 247 
(—.11) (—.07) 
R 148 151 .164 172 
N 901 901 901 645 





Note: Dependent Variables is Log of Earnings in 1947 Dollars 


s 
a Total Cost = >> Ky 


got 


> Kruition is the percentage of gross potential earnings spent on tuition; Kechotership, 
Kassistaneehip, aNd K earnings are the percentages of gross potential earnings covered by scholar- 


ships, assistantships, and earnings. 


return to schooling by dividing the school- 
ing coefficient in equation (1) by .75, the 
sample average value of K.!? That esti- 
mate of the rate of return is 9.2 percent. 
However, since we know years of schooling 
and K are positively correlated, this is an 
overestimate, as shown above. 

The availability of cost data allows a 
direct estimate of z. In column 2 of Table 2, 
the results of regressing earnings on sum 
of the elements of K are presented. The 
estimated rate of return of 6.5 percent is 
surprisingly close to the estimate derived 
from equation (1) with the assumption 
that K=1. This occurs because of two off- 
setting biases. The coefficient on years of 


£ This reasoning has been applied, for example, by 
Lewis Solomon, pp. 28-29. Chiswick, pp. 3-15, applies 
a similar procedure. 


schooling in equation (1) is biased down- 
ward because no account is taken of the 
fact that K<1. However, ignoring the 
positive correlation between K and S im- 
parts an upward bias to the coefficient. 
Note also that the coefficient on years of 
graduate schooling rises in magnitude and 
significance, since those who invested more 
in their undergraduate schooling were more 
likely to obtain graduate schooling. With- 
out accounting for the greater K of these 
people, the coefficient on college years was 
biased upward, and consequently, the co- 
efficient on years of graduate schooling was 
biased downward. 

Since a B.A. is a prerequisite to most 
graduate programs, this suggests that more 
intensive undergraduate work may provide 
its return by allowing entrance to a gradu- 
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ate program. The coefficients in equation 
(2) should not be taken to mean that the 
rate of return to graduate school is twice 
as great as the rate of return to undergrad- 
uate schooling, for reasoning as we did 
above, the coefficient on years of graduate 
school cannot be interpreted as a rate of 
return. And if the intensity and years of 
graduate schooling are positively corre- 
lated, the coefficient of equation (2) is an 
overestimate of the rate of return. 

The relationship between earnings and 
the various components of average K— 
tuition, fellowships, foregone earnings, 
etc., can be determined. K,; can be de- 
composed into the fraction of schooling 
investment accounted for by opportunity 
costs and the fraction accounted for by the 
other components of K, as is shown 
below.* Since: 


Si T;— F;~ A;— Ei 
rd, Ky = rsi + [aaa | 
2 : 0;/S; 


T;= average yearly tuition for ith indi- 
vidual 

F:=average yearly scholarship for ith 
individual 

A,;= average yearly assistantship for ith 
individual 

E;=average yearly earnings for ith 
individual 

O;= average yearly opportunity cost 

S= years of college 


The results of estimating this equation are 
shown in column 3 of Table 2. 

The hypotheses about the signs of these 
variables depend on their effects on the 
amount of human capital acquired per 
school year. Because it is assumed that 
greater yearly tuition will correspond to 
greater school inputs per academic year, 
the partial effect of tuition is expected to 


133 A similar approach has been taken by Wachtel, 
p. 5a. 
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be positive. The percent of opportunity 
cost covered by earnings is a proxy for the 
amount of time allocated to nonacademic 
uses per school year. Thus undergraduate 
earnings should be negatively related to 
human capital acquired, and thus to fu- 
ture income. However, undergraduate 
earnings may be a measure of market 
ability, and therefore positively related to 
future earnings. Assistantships usually 
require working in the university, there- 
fore allocating time away from studies, 
and are expected to be negatively related 
to future earnings. However, since the 
most able students are the recipients of 
assistantships, the coefficient in the re- 
gression may be biased toward zero. 
Scholarship holders, like recipients of as- 
sistantships, should be an exceptionally 
able group. However, since scholarships 
do not usually require taking a university 
job, their net effect on later earnings 
should be positive. 

In column 3 of Table 2 we see that al- 
though all the components of schooling 
intensity have the expected signs, only 
years and tuition intensity have signifi- 
cant effects on later earnings. Although 
scholarship holders had higher earnings 
than assistantship holders, or those with 
jobs, these differences are not significant. 
We can infer, at least for the very able, 
that a little hard work never hurt any- 
body (in terms of future earnings). 

When a comparable equation is esti- 
mated for the 645 observations on stu- 
dents with at least some college, the results 
are quite similar in terms of the propor- 
tion of gross earnings invested in tuition, 
assistantships, scholarships, and earnings 
(see col. 4). However, the opportunity 
cost component of investment (represented 
by college years) drops in significance, 


“If tuition is related positively to parental wealth 
and not at all to the quantity of school inputs pur- 
chased, its expected sign would still be positive. In this 
context, the two hypotheses cannot be differentiated. 
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TABLE 3—RATIO or MEAN INCOMES oF TERMAN SAMPLE TO CENSUS By AGE AND EDUCATION: 1940, 1950, 1960 














High School 4 Years College 1-3 Years College 4 Years 
1940 1950 1960 1940 1950 1960 1940 1950 1960 

I. Age 

22-24 3.7 3.6 3.8 

25-29 3.0 2.8 2.3 1.5 

30-34 2.3 1.8 1.9 2.7 1.9 1.6 

35-44 2.2 2.7 1.1 1.4 2.0 1.8 1.6 1.7 1.4 

45-54 1.7 1.9 1.2 1.6 1.6 1.2 

55-64 1.1 1.1 1.2 
II. Expèrience : Adjusted-Age 

23-27 3.3 2.7 2.4 

28-32 2.4 2.2 1.2 1.8 1.3 

33-42 2.0 2.0 1.9 2.1 1.3 1.4 1.7 1.2 

43-52 3.5 1.7 1.6 1.9 1.6 1.3 

53-62 2.4 1.5 1.2 











Source: Appendix. 





a The ratio of earnings of Terman sample members of the age indicated are given relative to earnings of men who 
are two years older, but have the same number of years of experience in the labor market. 


while the coefficient of graduate years 
rises. 


III. Ability, Intensity, and Earnings 


Ability is a major factor shifting the 
marginal productivity and. marginal cost 
curves for intensity and years of schooling. 
To see how high ability affects the market 
rental on equivalent years of schooling, 
earnings of the high ability males from the 
Terman sample are compared with earn- 
ings of males reported in the US. Census 
in this section. 

Table 3 reports ratios of mean income 
earned by Terman sample members to 
mean incomes of males reporting income 
in the 1940, 1950, and 1960 census. The 
data for the Terman sample were collected 
from questionnaires administered in 1940, 
1950, and 1960 and the data for the three 
years are defined as follows: 


1940: Monthly wage and salary income, 
times 12, for sample members who were 
employed full time; 

1950: Annual employment income in 1949 
for sample members employed full time; 

1960: Annual employment income in 1959 
for sample members employed full time. 


The income data are presented in the 
Appendix, along with census data for 
comparison. Ratios of the incomes of Ter- 
man subjects to incomes of census re- 
spondents are presented in Table 3. 

Tn all census years for all education and 
age groups, average incomes of the Terman 
sample exceeded the mean incomes of the 
population at large. Where comparisons 
are possible of similar age-education 
groups in 1940, 1950, and 1960, no marked 
trends are discernible. That is, the ratio of 
Terman incomes to census incomes for 
individuals of a given age and education 
does not rise or fall in a systematic way 


` between 1940 and 1960. 


However, if a given cohort is followed 
through the three census years, the per- 
centage by which their income exceeds 
census income shows a pronounced down- 
ward trend. (There are decreases in 16 of 
18 cases.) The null hypothesis that there 
is no trend in the ratios (i.e., the probabil- 
ity of decrease =.5) can be rejected at the 
.001 level of significance, using a binomial 
test. Unusually high ratios in 1940 may 
be due to a sampling bias in the 1940 
census, since earnings were reported only 
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for persons with no more than $50 of other 
income. Because of this restriction many 
persons with high earnings may have been 
excluded, leading to a downward bias in 
the earnings data reported by the Census. 
However, since the comparisons in 1940 
cover primarily the early years of the life 
cycle, the census sample may not be 
overly biased. Earnings of the Terman 
sample may also have been overestimated 
due to the assumption that sample mem- 
bers worked a full year. However, the 
trend in income ratios over time is not 
solely an artifact created by data defi- 
ciencies, since the ratios of Terman to 
census incomes also falls between 1950 
and 1960. Furthermore, there is a decrease 
in the ratio with age within education 
groups in a given year in 18 of 22 cases. 
(The probability of obtaining this result 
when p= .5 is .002.) 

Figure 2 illustrates the situation. While 
the earnings of Terman sample members 
are always greater than mean earnings 
from the Census, they rise at a less rapid 
rate. 

The finding that both over time and 
within a given year, relative earnings of 
high ability males fall with age is sur- 
prising and contrasts with the findings for 
relative earnings over the life cycle for 
persons who differ in the amounts they 


TERMAN 


CENSUS 


EARNINGS 


AGE 


FIGURE 2. LIFETIME EARNINGS oF TERMAN AND CENSUS 
SaMPLe.oF SAME SCHOOL AND AGE COHORT 
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possess of another kind of human capital— 
years of schooling. Mincer finds (1974, p. 
70) that relative wages of the more 
schooled increase with age, although 
experience-income profiles are nearly paral- 
lel for log of weekly earnings and tend to 
converge for log of annual earnings. Using 
equation (2) to compare earnings of groups 
m and n with different initial endowments 
of ability, Eo but the same number of 
years of schooling, we can write: 


(9) In (=) = (In Eom — In Eon) 


nj 


S j-i 
+ re > (Kim = Kin) +n] > (Kim = Sem) 


t=0 ten S-1 





= (Kin aar in) | + ln (1 bea Kim) 


— in (i ae Kin) 


Schooling investments, which occur until 
time S, have been separated from post- 
school investments. Net postschool invest- 
ments (over depreciation) earn a return 
of r,, while the return on schooling invest- 
ments is rs. 

Since the difference between the initial 
endowments and the schooling investments 
of the two groups remains constant over 
time, the only source of variation in their 
relative incomes over the life cycle is in the 
term (K,—5,), reflecting postschool invest- 
ments and depreciation. 

In this model postschool investments 
are financed by lower net (observed) 
earnings. Thus the less steeply rising 
earnings profile of the Terman group 
implies that a vis-à-vis the census group 
either their postschool investments are a 
smaller proportion of gross potential earn- 
ings (although the value of these invest- 
ments may be greater than those of the 
census group) or that the depreciation on 
their human capital is greater. 

Mincer concludes (1974, ch. 2) that per- 
sons with more human capital in the form 
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of years of schooling also have greater 
money expenditures for postschool invest- 
ments. But he finds a zero or negative 
correlation between time spent in school- 
ing and in postschool investments. The 
census and Terman earnings profiles 
converge even more rapidly than those of 
various schooling groups. There are three 
possible explanations of this convergence: 
1) Percentage of gross earnings in- 
vested in postschool investment is lower 
for the Terman group. The Terman group 
was selected because of high IQ scores; 
and the one thing IQ scores predict best 
is ability to succeed (i.e., acquire human 
capital) in school. Thus the “ability” cri- 
terion may be defined in such a way as to 
have a nonneutral effect on productivity 
in producing human capital in school and 
on the job. High IQ persons may invest 
more intensively during school years be- 
cause they are relatively efficient at ac- 
quiring capital through schooling, while 
others invest more intensively on the job. 
2) A more rapid rate of depreciation 
among the very able is another possible 
source of their slower rate of increase in 
net earnings. The impact of family charac- 
teristics which are known to be associated 
with higher earnings do affect initial 
earnings to a greater extent than later 
earnings. In the Terman sample (see my 
1974 paper) the positive impact of family 
income on the subjects’ earnings decreases 
over time. Thus the shrinking differential 
between high and average ability persons 
may be due to the falling value of family 
contacts with which the Terman sample 
was more heavily endowed than others in 
their age cohort. 
~ 3) Although men with the same num- 
bers of years of schooling and continuous 
labor force experience should have the 
same number of years of labor force ex- 
perience, this may not be the case in this 
sample. Because Terman sample members 
showed high IQs while still in grade school, 
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many were accelerated in their schooling. 
Nearly half (49.3 percent) of the sample 
graduated from high school before age 
17 and the mean age at college graduation 
was 21.5, whereas the mean age for all 
college graduates was calculated as 24 by 
Hanoch. 

Because of the greater intensity of their 
early schooling, Terman sample members 
have approximately two more years of 
market experience for any given schooling 
level. This would mean that the earnings 
function of Terman subjects diagrammed 
in Figure 2 should be shifted to the left to 
compare with persons of equivalent experi- 
ence from the Census. When incomes are 
again computed, we see that the ratios de- 


‘cline less steeply over time and with age. 


(See Panel II, Table 3). Using “experience 
adjusted” comparisons, the proportion of 
declines from one census year to the next 
remains significantly different from .5 at 
the 1 percent level, but the fraction of de- 
clines within age groups is only significantly 
different from one-half at the 22 percent 
level. Before correcting for their accelerated 
schooling, the high ability sample earned 
from 10 percent to 280 percent more than 
persons with average ability and the same 
age and schooling. Much of the difference 
in lifetime earning patterns disappears 
when the data are adjusted to account for 
the greater intensity of early schooling of 
the high ability sample. 

The much greater earnings of high abil- 
ity males shown in this sample for given 
schooling levels contrasts with rather mod- 
est effect of ability on earnings found by 
Griliches, Hause, and Paul Taubman. 
Given the very high IQ level in the Ter- 


% Terman, Vol. III, pp. 264-69. The modal and 
median value was 21.5 (my calculation) for college 
graduation. The mean age at high school graduation 
was 17.0 years (Terman, Vol. III, p. 266). Within the 
Terman sample the brighter students were accelerated. 
The students with IQs above 170 finished high school 
at 16.2 years on average. Of this group the 39 who 
completed college did so at an average age of 20.9 years. 
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man sample, this may imply a strong non- 
linear effect of ability on earnings. Some 
of the differential between earnings of 
the high ability sample and those of aver- 
age ability may be due to correlation of 
ability with other factors such as higher 
quality of schooling or higher family in- 
comes.!® It is not possible to test these 
alternatives given the lack of a detailed 
longitudinal data for persons of average 
ability comparable to the Terman study. 

However, one of the causes of differences 
in the rates of change of income does ap- 
pear to be related to different ages of 
labor force entry in the two samples, 


46 The importance of the quality of schooling can be 
gauged by the effect of tuition on earnings within the 
Termansample, as discussed in Section II above. The 
importance of background variables for the Terman 
sample is discussed in my earlier paper. 
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caused by accelerated schooling of the 
more able. Whereas comparisons of earn- 
ings among individuals who differ only in 
amount of schooling should properly be 
adjusted for years of market experience," 
comparisons among individuals differing 
only in ability should not. One of the major 
routes for collecting the return to high 
ability would appear to be early entry to 
the labor force, since earnings in the early 
years of the life cycle have a substantial 
weight in the calculation of present value 
of income streams. 


IV. Summary 


The purpose of the present paper has 
been to argue that years of schooling do 
not adequately characterize the inputs 


17 See Mincer’s (1974) development of the problem 
in Schooling, Experience and Earnings. 


APPENDIX 
Mean Incomes of Terman Sample and Census by Age and Education: 1940, 1950, 1960 


College 1-3 Years 


College 4 Years 
1950 1960 1940 1950 1960 


Terman Sample» 


High School 4 Years 

Age 1940 1950 1960 1940 
22-24 3192 3380 
25-29 3655 3973 
30-34 3629 6200 3495 
35-44 4278 10535 7500 3277 
45-54 7375 12869 
55-64 7800 
65+ 
22-24 869» c d 936> 
25-29 1210 1400 
30-34 1559 3488 5594 1804 
35-44 1987 3888 6606 2269 
45-54 4296 6875 
55-64 4108 7004 
65+ 





Census 


3889 
3736 4833 
10528 4306 7689 
9259 14708 4981 10193 15520 
5925 13954 10808 16572 
9368 16462 
c d 1036? c d 
1645 
3923 6059 2299 4695 7196 
4602 8127 3160 6039 11118 
4944 8801 6578 13804 
4500 8829 6188 13638 


Note: An equal distribution within income categories was assumed in calculating means. 


2 Calculated from the Terman sample. 


b U.S. Bureau of the Census (1940), Table 33, p. 177. Data are weighted averages of 1939 wage and salary income 
classes reported by age and education for native white males with income and nonwage income less than $50 in the 


western region. 


e U.S. Bureau of the Census (1950), Table 12, pp. 5B-116-17. Data are weighted averages of 1949 wage and salary 
income classes reported by age and education for males with income in North and West regions. 

a U.S. Bureau of the Census (1960), Table 2, p. 197. Data are weighted averages of 1959 earnings classes re- 
ported by age and education of white males with earnings in experienced civilian labor force in North and West re- 


gions. 
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or the outputs of the process of investing 
in human capital. In particular, it has been 
demonstrated that the rate of return on 
schooling investments cannot be identified 
from the linear regression of log incomes 
on years of schooling, even given the 
knowledge of the average ratio of expendi- 
tures to full-time earnings. Empirically, I 
have shown that this ratio, K, is positively 
related to years of schooling, and that 
consequently rates of return which do not 
account for this correlation are biased up- 
ward. Lastly it has been shown that 
greater intensity of schooling investments 
may allow high ability students to enter 
the labor force earlier than their peers of 
average ability, and that the consequent 
increase in discounted value of lifetime 
earnings may be a major route of collecting 
the returns to high ability. 
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International Trade, Factor Market 
Distortions, and the Optimal 
Dynamic Subsidy 


By Harvey E. Lapan* 


International trade theorists have long 
favored free trade, arguing that the only 
proper basis for a tariff is in response to 
some monopoly power in international 
trade. Pragmatic politicians, on the other 
hand, wary of the wrath of their constitu- 
ents, have often resorted to the use of 
tariffs, arguing that the protection af- 
forded by tariffs was necessary to prevent 
unemployment. Recent papers on the the- 
ory of domestic distortions and optimal 
policy interventions can be interpreted as 
an attempt to reconcile these two di- 
vergent views. For example, if factors are 
immobile and if distortions exist in the 
factor markets (due to factor price rigid- 
ities), then it is argued that the optimal 
policy intervention is not a tariff, which 
destroys the equality between the mar- 
ginal rateof substitution (MRS) and foreign 
rate of transformation (FRT), but rather 
a wage subsidy. This policy prescription, 
which recognizes the pragmatic difficulties 
politicians must face, offers a feasible rem- 
edy that is proved superior to the use of 
tariffs. 

However, one can argue that the theory 
of optimal policy intervention goes a bit 
too far. While it may well be true that fac- 
tors are not instantaneously mobile, they 
certainly do become mobile through time; 
capital depreciates, new workers enter the 
labor force, and factories can be moved in- 
tertemporally. The policies that eliminate 


_* Associate professor of economics, Iowa State Uni- 
versity. I am indebted to Gordon Rausser and Walter 
Enders for their valuable comments and suggestions. 
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unemployment at the same time destroy 
the incentives for resource reallocation 
(particularly if the institutional constraint 
stipulates that factor prices must be the 
same in all sectors). Thus, while the stan- 
dard wage subsidy that would promote full 
employment may be efficient in the short 
run, it may prove inefficient in a dynamic 
setting. 

Nevertheless, this does not imply that 
the efficient long-run policy entails no in- 
tervention; rather, it is likely that it will 
call for some wage subsidy which is smaller 
than the static optimum subsidy. It is the 
purpose of this paper to discuss how this 
dynamic optimum subsidy is determined 
and to specify its implications for the eco- 
nomic system. 


I. The Problem 
For the analysis, I shall use a standard 


‘two-sector, one-factor trade model.' Let 


the two commodities be M and C, and let 
Nm and N. represent the labor employed 
in each sector. Then: 


(1) M = Em(Nn), C= F(N.) 


F! >0, Fi’ <0; i=c,m 


Furthermore, choose C as the numeraire 
and let P represent the relative price of M. 

In addition, assume that the number of 
potential workers in each sector (L;) is 
fixed at any moment, and that the total 


1 If desired, it can be assumed that other factors are 
used in each sector, but that these are fixed for the 
period under study. John Harris and Michael Todaro 
use this model. 
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supply of available workers is fixed for the 
period in question: 


(2) Nis Li 
L FIE 


Institutionally, it is assumed that firms be- 
have competitively in factor (and prod- 
uct) markets, so that workers are paid 
their marginal value product (and there 
cannot be excess demand for factors in 
either sector). However, it is also assumed 
that because of distortions in the factor 
market, the wage rate must be the same in 
each sector.? Thus, in the absence of any 
wage subsidies, we have: 


t= 6,m 


(3) FUN.) = PFN m) 
Ne= Le or Na = La 


The above three equations constitute a 
long-run equilibrium if commodity mar- 
kets clear and if full employment occurs 
in each sector. 

To simplify the analysis, let us assume 
that the economy in question is open and 
“small,” so that it can trade at unchang- 
ing terms of trade.* Assuming the economy 
is in long-run equilibrium it will be produc- 
ing at some point (such as B in Figure 1) 
on the long-run production possibility 
frontier and will consume somewhere on 
the price line tangent to the production 
possibility frontier at B.* 


2 A common alternative assumption is that “real” 
wages are rigid downward; the implications of this as- 
sumption depend on the definition of real wages. If they 
are defined in terms of C, then (assuming we start from 
full employment) a fall in P will create unemployment, 
but a rise in P will have no adverse effect on employ- 
ment; opposite results hold if real wages are defined in 
terms of M. Finally, if they are defined in terms of some 
weighted price index, any change in P will cause un- 
employment; this latter assumption gives results that 
are qualitatively the same as assuming wages must be 
equalized across sectors. 

è This assumption, which is commorly used (see 
Jagdish Bhagwati and T. N. Srinivasan} allows us to 
ignore the utility function and it implies the optimum 
tariff is zero. The results would not be significantly 
altered by dropping this assumption. 

‘The long-run production possibility frontier repre- 
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FIGURE 1 


Now suppose that due to external condi- 
tions, the terms of trade shift; for example, 
assume the country was exporting C and 
let its terms of trade improve (P falls). If 
factors are immobile, the short-run pro- 
duction possibility frontier is given by 
ABD; and if no distortions exist in the 
factor markets, the country will continue 
to produce at B and will benefit from the 
improved terms of trade. However, if fac- 
tors are immobile and if factor prices must 
be the same in each sector, an excess supply 
of labor will develop in M and output will 
occur somewhere along the open segment 
AB. Thus, it is conceivable that the im- 
proved terms of trade might leave the 
country worse off. 

As has been demonstrated in the litera- 
ture,® the optimal policy under these cir- 
cumstances is a wage subsidy to M that 
restores production at point B. Thus, if we 
let P be the old price at which resources 
were fully employed, and P* the new 
world price (P*< P), and if S represents 
the optimum wage subsidy to sector M, 
then: 





sents the efficient production locus when labor is as- 
sumed perfectly mobile. 

5 For example, see the articles by Harry Johnson and 
Stephen Magee. 
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(4) FUL) = PF(Lp) = P FN Ln) —S) 
S = [P — P’)/P] >0 


This subsidy restores full employment and 
enables the country to benefit from its 
improved terms of trade. 

However, this equilibrium is still sub- 
optimum in a long-run context since the 
change in the terms of trade moves the 
long-run optimum production point from 
B to E (in Figure 1). The obvious question 
is what determines intertemporal factor 
migration and what is the best policy to 
be pursued in a dynamic context? If, for 
example, factor migration between sectors 
is determined by economic factors, such as 
different wages or unemployment rates in 
each sector, then the static optimum sub- 
sidy (.S) destroys any economic incentives 
for migration since, by assumption, wages 
are equalized between sectors while, by 
choice, unemployment is reduced to zero 
in each sector. Thus, while S may be eff- 
cient in a short-run context, it may not be 
optimal when considered in a long-run 
context.® 

Clearly, the government may have other 
tools at its disposal that will enable it to 
maintain full employment in the short run 
while encouraging migration in the direc- 
tion of long-run equilibrium. One policy 
tool, suggested in Harris and Todaro, 
would be simply to force (or restrict) mi- 
gration in a particular direction while 
maintaining the optimal subsidy S needed 
to guarantee full employment of resources 
if there were factor market distortions 
(naturally, S changes through time as labor 
migrates). However, this particular policy 
is most likely to be opposed because it in- 
fringes on personal liberty (and it is not 
likely to be very efficient if all workers are 


ê Even if no distortions exist in factor markets, so 
that full employment (at B) occurs without subsidiza- 
tion, it does not follow that this solution is optimal in a 
long-run context when we are interested in encouraging 
migration between sectors. 
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not identical). 

The economic tools the government 
should use to maintain full employment 
and encourage migration depend upon the 
causes of migration and the institutional 
constraints.’ If migration rates between 
sectors depend upon differences in real in- 
comes between the sectors, the govern- 
ment should attempt to enlarge these dif- 
ferences, while at the same time pursuing a 
policy that maintains full employment in 
all sectors. For example, if we do not as- 
sume that wages must be equalized across 
sectors, then the government could ap- 
ply large wage subsidies to sector C (where 
labor is more productive) to encourage 
migration toward C, while at the same time 
use the minimum wage subsidy necessary 
to promote full employment in M. Even 
if wages must be equalized across sectors, 
the government could encourage migra- 
tion to C by imposing a lump sum tax on 
workers in M (or a lump sum transfer to 
workers in C), while at the same time 
subsidizing wages in M in order to pro- 
mote full employment. 

However, the above analysis is subject 
to criticism on several grounds. It as- 
sumes that somehow labor (effectively) de- 
mands a minimum real wage but appar- 
ently cannot effectively demand a mini- 
mum real standard of living. Specifically, 
the above policy can work because it as- 
sumes that a wage subsidy can be applied 
to sector M to meet minimum wage de- 
mands and promote full employment, 
while (some of) the income from this 
wage subsidy can be removed by lump sum 
taxation (to promote real income differ- 
ences between the sectors) without alter- 
ing the wage demands of laborers in this 
sector. 

Moreover, it can be argued that the 

7 In the following analysis it is assumed that labor’s 
marginal value product is higher in C, so that the gov- 
ernment wishes to encourage migration toward C while 


maintaining full employment in M (by means of an 
optimum subsidy). 
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economic efficiency of the wage subsidy to 
C (to promote migration) depends cru- 
cially upon the assumption that the return 
to labor is a pure economic rent. If each 
individual’s labor supply decision were 
responsive to the wage rate, then the sub- 
sidy in C would create inefficiencies by 
causing a discrepancy between the mar- 
ginal value product of labor and that work- 
er’s marginal rate of substitution between 
consumption and leisure. Thus, while the 
wage subsidy (to the more efficient sector) 
attempts to promote migration, and hence 
dynamic efficiency, it produces static in- 
efficiency. 

Given the preceding discussion, we are 
skeptical about the ability of the govern- 
ment to costlessly reallocate resources in 
the economy. Thus for the remainder of 
the paper we explicitly assume this real- 
location cannot be achieved costlessly, and 
that it is the unemployment rate (in M) 
that determines the rate of out-migration. 
One might rationalize this assumption by 
arguing that workers are risk averse and 
hence are unwilling to move to an un- 
familiar situation (a new industry) if there 
is a reasonable chance of finding a job in 
their own sector. In addition, if it is as- 
sumed that wages must be the same in all 
sectors, the assumption that unemploy- 
ment rates determine migration is equiva- 
lent to the assertion that migration is de- 
termined by the differences in expected 
wages between the sectors.® 

In the analysis that follows, no explicit 


8 For further discussion of the role of expected wages, 
see Harris and Todaro. The particular institutional as- 
sumptions we make for the analysis of Sections II and 
III are: (i) Wages to workers must be the same in each 
sector and there cannot be an excess demand for labor in 
either sector: W= Wa = Max[F4(L.), PFhlLm)]; (ii) Mi- 
gration between sectors occurs due to differences in the 
expected wage rate, and hence responds to differences 
in the unemployment rate between sectors; (iii) The 
government controls the unemployment rate through 
wage subsidies. Consequently, there is a tradeoff be- 
tween current output and future output in that large 
subsidies that promote full employment do so at the 
expense of migration that would ultimately raise the 
value of output. 
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assumption will be made about wage rigid- 
ity in either sector; rather, the key rela- 
tion will be the effect of unemployment 
rates on migration. The central planner’s 
task is to determine the time path of the 
unemployment rate that balances the 
costs of unemployment (due to lost out- 
put) against the gains from migration (due 
to a more efficient labor allocation). How- 
ever, given the institutional constraints 
(shown in fn. 8), the optimal wage sub- 
sidy can be inferred from the time path of 
the unemployment rate. 

In the following section we develop the 
formal model and discuss the properties of 
an optimal solution; attention is focused on 
determination of the optimal unemploy- 
ment rate. The principal conclusion of the 
section is that for long planning horizons 
(or small discount rates), some unemploy- 
ment is desirable during early stages of the 
plan. Since this implies that the static sub- 
sidy is not in general dynamically efficient, 
the properties of the optimal dynamic 
subsidy are discussed in Section ITI. 


II. Optimal Labor Transfer 


Suppose the economy is out of long-run 
equilibrium in the sense that labor’s mar- 
ginal value product is larger at full em- 
ployment in sector C than in M.° Further- 
more, assume that labor is not instan- 
taneously mobile, but that it moves 
through time in response to unemploy- 
ment. We seek to determine the optimum 
time path of unemployment, assuming 
that the central planner wishes to maxi- 
mize the present discounted value of 
the stream of income over the interval 
(0, ‘T) 2011 

Let production and factor endowments 
be as described in equations (1) and (2). 


® The difference in marginal value products may have 
arisen because of some exogenous change in the terms 
of trade. Also, the analvsis could readily be generalized 
to handle the case in which labor’s marginal value prod- 
uct is larger in M. 

10 Given the assumption the economy is open and 
“small,” maximization of the present value of the in- 
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Since we wish to encourage migration to- 
wards C, it will always be optimal to 
maintain full employment there. Thus, 
labor migration towards C can be postu- 
lated as a function of: the unemployment 
rate (u) in M: 





Gj se 0G, wel 
w eames cia as : 
&(0)=0; 8 >0, <0 


From the definitions and the initial condi- 
. tions: 


(6) N.= La, Nn =ILnll— x) 
(7) F{(L,(0)) > PFn(Lm(0)) 


Given (1), (2), (5), (6), and (7), we seek 
to maximize: 


T 
(8) V= f [F.(L.) + PFm(Nm) ]etdt 


0 


The central planner must determine the 
time path of the unemployment rate that 
maximizes the present discounted value of 
GNP over the interval. Since the costs of 
unemployment depend upon labor’s mar- 
ginal value product in M (and are immedi- 
ate), while the benefits due to migration 
depend upon the differences in marginal 
value products between sectors and are de- 
ferred, it follows that the optimal policy 
(at each period) depends upon the current 
labor allocation, the discount rate, and 
the amount of time left in the planning 


come stream is equivalent to utility maximization if 
either: (i) the marginal utility of income is constant 
and r is the rate of time preference; or (ii) the country 
can borrow or lend on world capital markets at the rate 
z. In the latter case, the planner must still determine 
the optimum consumption stream. Our results would 
be qualitatively the same if we worked directly with a 
utility function. 

u Jf labor supply decisions are made under utility 
maximization, then it is necessary to choose an objec- 
tive function that contains leisure as a variable. More- 
over, we could not use a community indifference curve 
for the analysis since expected wages would differ 
across sectors; rather, we would need a Bergson-type 
Social Welfare Function. We assume labor supply is 
exogenous because this is in the spirit of the previous 
work on factor market distortions. 
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horizon. Intuitively, we expect that un- 
employment is undesirable near the end of 
the planning horizon, but (relatively) more 
desirable during the early stages of the 
plan.” 

Formally, we seek to determine the time 
path of the unemployment rate u*(t) that 
maximizes (8) subject to (1), (2), (5), (6), 
and (7). The problem as stated is an op- 
timal control problem in one state variable 
L.(t) and one control variable (u). The 
Hamiltonian is:8 


(9) H = [F.(L.) + PF (Nm) |e7** 
+ A[Ln&(x) | 


In (9), A(t) represents the value, dis- 
counted to time 0, of transferring a worker 
at time t to sector C. It is convenient to de- 
fine q(t) to represent the value at time t of 
such a transfer: 


(10) g(t) = A(t)e* 


Optimizing the Hamiltonian over u 
yields :#4 


(11) Hy = Lme**[g&'(u) — PFn(Nn)| <0 
u€ {0, 1] 


In addition, for an optimum path we de- 
rive the canonical equations and the trans- 
versality condition: 


d 
(12) < = [r + 8(u)]q 


— [F;— P(1 — u)Fa] 


12 The unemployment rate plays a role similar to that 
of savings in the one-sector growth models. Savings is 
undesirable during the latter stages of those models 
unless a value is placed on the terminal capital stock. 

13 The model (1)-(8}) can be used to analyze optimal 
labor transfer even if no factor price rigidities exist (or 
if it is not unemployment that induces mi ration), pro- 
vided this transfer is costly due to time lost from work. 

4 We assume Fh(0)= œ; thus some employment is 
always desirable in M. Also, we assume (0) is finite; 
if it is not, some unemployment will always be optimal 
(if marginal value products differ), and the static sub- 
sidy will always be inefficient. 
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(13) e Lm? 
de m®(u) 


(14) q(T) =0, L,(0) given 


By the assumptions on F; and ®”, any 
path that satisfies (11)-(14) constitutes an 
optimum solution to the problem. In order 
to characterize the properties of this solu- 
tion, it is helpful to construct the phase 
diagram for the system of differential 
equations in (La, gq) space. 

First, consider (11) which serves to de- 
termine (for given q, L.) the optimal un- 
employment rate; it states that if some 


unemployment is desirable, then the social . 


value attributable to an additional unem- 
ployed worker (due to induced migration 
and equal to g®’(u)) should equal the 
value of output lost due to his unemploy- 
ment. However, if H,<0 for all u, then 
full employment is desirable. Thus, the 
boundary between full employment and 
some unemployment is defined bv the locus 
such that H,=0 for u=0: 


(15) g(g, Le) = [q8 (0) — PFn(Lm)] = 0 


As shown in the Appendix, this curve (and 
all iso-unemployment curves) is positively 
sloped in (Z,, q) space and is asymptotic to 
the line L.= L. Larger values of g are asso- 
ciated with higher unemployment rates 
(given L,); thus, points above the g(q, Le) 
locus correspond to u>0, (dL./dt)>0, 
whereas points below it correspond to 
u=0, (dL,/dt)=0. The curve AB in Fig- 
ure 2 depicts this locus. 

Next, consider how q(t) changes along 


15 In the following, we assume 7>0; even if the social 
discount rate is zero, it is appropriate to choose r>0 if 
borrowing and lending can occur (at a positive rate) on 
world capital markets. When it is appropriate, we shall 
indicate the implications of assuming r=0. Note that 
if r=0, (8) will not converge as T— œ. However, an 
equivalent problem would be to minimize the de- 
viation of actual output from maximum output: 
[Fe L) HP Fim (Em) — Fe(Le) —PFn(Nu)), where Fi) 
= PFh(Lm). Since this integral converges, and since the 
two problems give equivalent conditions, we can pro- 
ceed with the problem as stated. 
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FIGURE 2 


an optimum path. Since g(t) is the value 
of labor transfer at time t, it must fall 
through time since: (i) the differences in 
marginal value products between sectors 
is a nonincreasing function of time, and 
(ii) as time passes, less time (for finite T) 
remains to reap the benefits of further 
labor transfers. To determine the optimal 
region in (Le gq) space it is useful to 
sketch the curve (dqg/dt)=0. From (11), u 
can be written as an implicit function of 
L, and q; substitution in (12) yields: 


(16) dg/dt = h(q, Le) = (r + ®)q 
— [Fi — P(i—u)F,] =0 


In the Appendix it is shown this locus is 
negatively sloped and intersects the g=0 
axis at Z,, the labor allocation that equal- 
izes marginal value products across sec- 
tors.!® Points above the locus correspond 
to (dq/dt) >0, whereas those below corre- 
spond to (dg/dt) <0; this locus is sketched 
in Figure 2 as the curve DE. 

Given this phase diagram, g(0) must be 
chosen to satisfy (14), the transversality 
condition; from the previous arguments, 
(dg/dt) <0 and thus g(0) lies below DE. 
Once g(0) is chosen, the unemployment 
rate (and the subsidy rate) can be de- 

16 For r=0, the locus (dg/dt)=0 intersects the 
glg, L.)=0 locus at Te and it becomes vertical at this 


point, intersecting the g=0 locus at Z.. However, for 
#>0, the locus is negatively sloped. 
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duced from Figure 2. To further clarify the 
nature of the solution, define (L¥, g*) as 
the point (G in Figure 2) at which (15) 
and (16) intersect. Solving these equations 
simultaneously yields: 


a7) FLY — PPRS) = 
PF,,(r/® (0)) > 0; 
q = PF,,/® (0), I< I. forr>-0 


If £,(0)>L*, then full employment is 
always optimal, regardless of the length of 
the planning horizon. Since L¥ is a de- 
creasing function of r, it follows that for 
relatively large discount rates or a rela- 
tively small misallocation of labor, it does 
not pay to incur unemployment, and thus 
the static subsidy is dynamically efficient.*® 

However, if L.(0) <Z*, the optimal solu- 
tion depends on T. For this case, it can be 
shown that the solution to the differential 
equations is a saddlepoint, and that the 
unique path which converges to (L¥, q*) is 
the turnpike—the optimum solution for 
the infinite time horizon problem.’® The 
infinite time horizon problem is character- 
ized by decreasing g(t) and increasing 
Lt), and thus falling unemployment 
rates. Note that even in this case, it does 
not pay to equalize labor’s marginal value 
product across sectors.” 


1 By assumption, L.(0) <s; for r=0, Li=L,>L,(0). 
For r>0, £.(0)>L3, #=0 is optimal; q(0) is chosen so 
that g(T)=0. If the horizon is infinite, g(0) is chosen 
so that (dg/dt)=0. 

18 This is analogous to the results of the one-sector 
growth model when there is no population growth or 
capital depreciation. In this model, steady-state per 
capita consumption is maximized at the capital-labor 
ratio (k*) such that /’(k*)=0. However, the modified 
golden rule determines Å such that f’(&)=r. If k*>&(0) 
>Å, then the optimal policy is to do nothing; if (0) <Å, 
some savings will be optimal for a sufficiently long plan- 
ning horizon. 

19 Naturally, if T is unbounded, the transversality 
condition given by (14) must be suitably modified. 

20 For r=0, the marginal value products are equalized 
asymptotically. It can be shown that for the infinite 
horizon case, (Z3, g*) is not reached in finite time; thus 
some unemployment is always desirable, though 
u(t)—0. The proof is omitted to save space. 
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For any finite T, it is clear that the 
choice of g(0) lies below the turnpike— 
and thus less labor will be transferred dur- 
ing the planning period. Moreover, it is 
readily seen that the shorter the time 
horizon, the less desirable unemployment 
becomes, so that the initial unemploy-. 
ment rate (and g(0)) decreases, and the 
total labor transfer decreases, as T de- 
creases. Since g(t) falls along an optimum 
path, the unemployment rate falls (for 
u>0) along this path. 

Moreover, the terminal stage of any 
finite horizon path must be characterized 
by full employment. To show this, assume 
an optimal path has been followed during 
the interval (0, T—7r), and let L.(T—r) 
represent the corresponding labor alloca- 
tion. The cost of incurring unemployment 
during the interval (dt) is A: 


(18) A ~ PlnttFndt 


The increased flow of output due to this 
labor transfer, assuming full employment 
subsequently, is: 


(19) B= (F, — PFn)®(u)Lndt 
where dL, = #(u)Lmdt 


Discounting future benefits and integrat- 
ing over the remaining time yields: 


(20) B’x(F)— PF.) ®(u)Lm[(1—e )/r]dt 


If (B’—A) is nonpositive for all u, then 
full employment is optimal for the whole 
interval. Thus, u=0 if:?! 


aap 


(21) e” > [F — PFn(1 + [r/# (0)])] 
/(F; — PFn) r>0 


If the numerator on the right-hand side is 
nonpositive (L.>L*), then full employ- 
ment is optimal, regardless of r. Even for 


21 If r=0, (21) becomes 7 SPFh/[P 0) (F{—PF%)]. 
Thus, for r=0, large 7 implies «>0. Nevertheless, it 
is clear that it does not pay to equalize labor’s marginal 
value product for any finite horizon. 
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L.(0) <£*, full employment is optimal for 
small r (since the right-hand side of (21) 
is less than one). Thus, for short planning 
periods, and for the terminal stage of any 
finite plan, it is optimal to maintain full 
employment. 

From (21), it is apparent that given 7 
and L.(0) <L*, there exists a T* such that 
for T<T*, u(t)=0; for T>T*, the initial 
stagesof the optimal solution are character- 


ized by positive but decreasing unemploy- 


ment rates, and the terminal stage by full 
employment. As noted earlier, L.(T) is an 
increasing function of T;?* thus (21) im- 
plies that the length of the period of full 
employment increases as T increases. ` 

To recapitulate, I have shown that (for 
7 >0) it is never optimal to fully reallocate 
labor between the sectors. Also, we have 
seen full employment is always optimal 
either if the discount rate is large or the 
planning horizon is short; in these cases, 
the static subsidy that maintains full em- 
ployment is optimal. However, if r is not 
large (or initial misallocations of labor are 
large) and if the planning horizon is suf- 
ficiently long, unemployment is desirable 
during the initial stages of the plan; for 
these cases, the static subsidy is inefficient. 
Therefore, I conclude that the static sub- 
sidy represents myopic behavior because 
it discourages resource reallocation. 


III. The Economic Properties of 
the Optimal Path 


The preceding section discussed the 
qualitative properties of an optimal solu- 
tion; we now derive some of the quantita- 
tive properties of this solution. Specifically, 
I shall discuss how: (i) GNP, (ii! employ- 
ment in M, and (iii) the optimal subsidy 
change through time. 

If full employment is always optimal, 
then all economic variables are constant, 


22 This can be demonstrated by comparing the op- 
timal paths for the horizons T and (T+-dT), respec- 
tively. 
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and the static subsidy is dynamically eff- 
cient. However, we have argued that this 
solution represents myopic behavior; in 
the following analysis it is assumed that 
some unemployment is optimal for the 
initial stage of the plan. 

First, consider the marginal value product 
of labor in each sector. Given the assump- 
tions, Fi(L.)>PF,(Lm); however, since 
there is unemployment in M, it does not 
immediately follow that F4(L.) > PFRN m). 
From (11) and (12) we have, for u>0: 


(22) dg/dt = [r + 8 — u8' |q 
— [Fi — PFi(Nn)] <0 


since g(t) falls along the optimum path. 
But [6—wub’]>0 for all u, since #” <0; 
thus (22) implies F{(L.)>PFi,(Nm) along 
the optimum path. 

Consider how GNP changes through 
time; I have shown that L,(t) increases 
and u(t) decreases through time (w>0). 
From (22) it immediately follows that 
GNP is increasing through time since total 
employment is rising and labor is being 
reallocated to its more productive use. 

Less apparent is how total employment 
in M changes through time—w(t) is falling, 
as is L,,(t), so the net result could be am- 
biguous. Without further assumptions on 
&” or Fi’, it does not appear possible to de- 
scribe how Nm changes through time. How- 
ever, if @’=0, the answer is apparent. 
From (11), for #>0: 


(11) ®(u)-g = @(0)-g = PFin(Nm) 


Since q decreases if ®”=0, then PFN m) 
must also decrease through time. Thus, for 
©” =Q, total employment in M rises along 
the optimum path (u>0). 

Furthermore, this same result holds dur- 
ing the final portion (of the period of un- 
employment) for any finite horizon path. 
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During this portion u must be small, and 
since dg/dt does not tend to zero as u tends 
to zero (for finite T), it follows that 
$'(u)-q and hence PF’,(N,,) must be fall- 
ing.” Therefore, towards the end of the 
period of unemployment, Nm must rise. 

Finally, we consider the behavior of the 
optimum dynamic subsidy S*(t), assum- 
ing wages must be equalized across sec- 
tors. Given this assumption, the static sub- 
sidy needed to maintain full employment 
is :4 


(23) S(t) =1— [PFa(Lm)/Fo(L.)] > 0 
L: < T 


The dynamic subsidy depends upon the 
unemployment rate: 


(24) S*(t) = 1 — [PERN n) FL] 
sS“ <S, u>O0 


Note that (22) implies S*(t)>0. Since 
S*<S for u>0, and S*=S for u=0, the 
gap between these subsidies must even- 
tually be eliminated for any finite horizon. 
However, without further assumptions, it 
does not appear possible to conclude that 
the gap monotonically decreases through 
time. 

If we compare the fraction of wages paid 
by employers under each subsidy, we can 
determine how this ratio changes through 
time if the production function in M is iso- 
elastic, Specifically, let: 


(25) Fn(Nn)= Nm, a & (0, 1) 
From (23) and (24) we have, given (25): 


(26) [(1—S*)/(1—S)] 
= [Fn(Wn)/Fr(Lm) | 


= (1 — ujm > 1, u>od 
% For any u, b(v)=b(0)-+8’(0)-n+6'' (8) -2/2, for 
some #€(0, «]. Thus, if v is small, we can approximate: 
}(u) = &' (0)-2, since &(0) =0. 
*% Naturally, the static subsidy changes as the labor 
allocation changes; thus, .5(t) decreases as Z(t) increases. 
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Since du/dt <0, (1—S*)/(1—S) decreases 
through time, approaching one. Therefore, 
the ratio of the percent of wages paid by 
employers in the dynamic case to the static 
case decreases through time. However, 
even this does not imply (S—S*) mono- 
tonically decreases through time; without 
(25) it does not appear possible to reach 
specific conclusions. 

The final issue to be resolved concerns 
the time path of the optimum subsidy. 
From (24) it is apparent that if W,,(t) de- 
creases through time, then S* also de- 
creases. However, we have shown that 
dN ,,/dt>0 for &”’=0 and for latter por- 
tions of the optimal path. Thus, the time 
path of S*(t) is not immediately apparent. 

Further information can be obtained by 
considering the time derivative of (24). 
Letting PF’,= q®’ in (24) and differentiat- 
ing yields: 


_ d —8"g(dufdt)  '(dg/dt) 
oD S- = u MM 
dt F? F: 
F.'8'g(dL,/dt) 


ee)? 

While the sign of (27) is not known for all 
t, itis clear that dS*/dt >0 near the end of 
the period of unemployment (for finite T). 
Therefore, the optimum subsidy must be 
rising during the final stages of unemploy- 
ment.” 

Rewriting (27), assuming ©” =0, yields: 


(27) dS*/dt = 


nT, E BELn 
- [ge'/P2]] aw =| 


where B=—(L,Fi'/F()>0. Assuming B is 
constant, differentiating (27’) with respect 
to t and evaluating it at [dS*/dt]=0 
yields: 


23 This result holds for finite T since v is a continuous 
function of time, and thus (¢Z,/dt) and (du/dt) tend to 
zero as w—0. However, (dg/dt)<0 and ®’>0 implies 
(dS* /dt)>0 as u—0. 
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d?s* 
(28) [ | Š 
L dt? J as*jat=0 


gh’ B®'Lm(du/dt) _ BEL 
T Fall L TE >] Fe 


The sign of (28) follows directly from the 
result du/dt <0 for u>0. 

Equation (28) says that once S*(t) 
starts to increase, it must continue to do 
so. It follows that for any finite horizon 
path, if ever [dS*/dt]<0, this must occur 
early in the plan. For infinite horizon 
paths, (28) is even more informative; if 
r=0, S*(t)—0 asymptotically. Since S*(t) 
>0 for u>0, it follows that the optimal 
subsidy falls monotonically for the infinite 
horizon, zero-discount case (given the con- 
stancy of 6 and ©’). 

Similar results hold for r>0. Let 5 be 
the optimum subsidy corresponding to the 
stationary point (L*, g*); asymptotically 
S*(t)— for the infinite horizon path 
(L.(0) <L*). From (17) and (24): 


(29). S=[r/(@' +r) 
S/(1— $) = (r/®’) 


From (27’) it is clear that dS*/dt <0 for 
S* <5, u>0; but this implies that S*(t) 
tends to § from above, so that S*(t) de- 
creases monotonically for the infinite hori- 
zon case.?° 

Equations (27), (28), and (29) imply 
that for any finite T, S*(t) >$, since S*(t) 
rises during the terminal stages of the 
finite horizon path. Moreover, these equa- 
tions imply that for large T, S*(t) must be 
decreasing during early stages of the plan. 
This result holds since, given L,(0), the 
larger is T, the larger is u(0), and the 
smaller is S*(0); further, as T increases, 
these values approach the rates for the 
infinite horizon solution, and I have al- 
ready shown S*(t) decreases monotonically 


% I have shown .S*(t)>$; thus S*(t) approaches $ 
monotonically from above since once S* starts to in- 
crease, it must continue to do so. 
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FIGURE 3 


in that case. Thus, given L,(0) <L*, there 
exists a T such that for T<T, S*(t) rises 
monotonically along the optimum path, 
whereas for T>T, S*(t) first decreases, 
reaches a minimum (which exceeds §), and 
then starts increasing (for #>0). 

Thus, the time path of S*(t) for any 
finite horizon can be characterized as fol- 
lows: 


(i) for small T, S* is constant and equal to 
the static subsidy; 

(ii) for intermediate values of T, S*(t) 
rises for #>0, and then remains con- 
stant for u=0; 

(iii) for larger values of T, S*(t) initially 
decreases, reaches a minimum, then 
increases until w= 0.?? 


Figures 3 and 4 depict these results (the 
dashed curves in Figure 3 represent iso- 


2 For initially large misallocations of labor, it is 
likely that dS*/dt<0O during early stages of the plan. 
To see this, rewrite (27’) as: 


aS* 


dt 





4 bt tlm _ g 2 
Le PF; 


“) [ned jon E GH 


where 6=@'(0)-u since ®’’=0. Given T, let L.(0)—0; 
then, if F.= 3-8, F.0as Le—0 and (LeF,/Fe) = (1 76); 
also (wZm) increases as L¿(0) decreases and PF, re- 
mains nonzero, given finite L. Thus, there exists £. “such 
that for L.(0)<£,, @S*/dt)(0) <0, indicating S* de- 
creases during early stages of the plan. 
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subsidy lines). Figure 4 is drawn under 
the assumption that L.(0) is constant; all 
that varies is the length of the planning 
horizon.”® Finally, note that regardless of 
the assumptions on ®” and [L.F’/F‘], 
S*(t) must increase during the final stages 
of unemployment for any finite horizon 
path. 


IV. Conclusion 


We have seen that if resources cannot be 
transferred costlessly, the static subsidy is 
inefficient in a dynamic context unless the 
planning horizon is short, or discount rates 
are large. Thus in some sense the static 
subsidy represents myopic behavior. More- 
over, I have shown how the optimum path 
can be determined and have characterized 
the properties of the path. In particular, 
we have seen that for long time horizons 
and low discount rates, it will always be 
optimal to have some unemployment ini- 
tially; and the initial level of unemploy- 
ment increases with the time horizon. 
Nevertheless, if wages must be equalized 
across sectors, some subsidy will always 
be needed; and we have discussed how this 
subsidy changes through time. Thus, a 
realistic policy must recognize that re- 
sources are not instantaneously mobile, 


28 In Figure 4, the vertical broken lines are meant to 
indicate the end of the planning horizon, at which time 
the subsidy program ends. 


LAPAN: OPTIMAL DYNAMIC SUBSIDY 345 


but it must also recognize that too large a 
subsidy removes the incentives for inter- 
temporal reallocation of resources. 


APPENDIX 


To show iso-unemployment loci are posi- 
tively sloped, consider (11), which defines 
an implicit function in u, Le, and g. Differ- 
entiating (11) yields: 


(A1) dau/aq = — &/[gb"” + PLnFu] > 0 
(A2) du/aL, = — [(1 — u) PFH] 
/[q@" + PLnFn| <0 


Thus, all iso-unemployment loci are posi- 
tively sloped; also from (11) it is clear that 
as LL, q>% for H,=0. From (A1), it is 
seen that points above the g(q, Le) =0 locus 
represent positive unemployment. 

For the locus h(g, L-)=0, defined by (16), 
we find by differentiating: 


(A3) ah/ðq = [r +8] —PNnFn(du/dq) > 0 
(A4) ðh/ðLe = — F, — [P(1 — u) q8" Fm] 
/(qe" + PLaF | > 0 


Equations (A1) and (A2) are used in deriving 
(A3) and (A4) since u is defined as an im- 
plicit function of Le and q by (11). Thus, the 
(dg/dt) =0 locus is negatively sloped. How- 
ever, for r=0, u=0, (dh/0q) =0, indicating 
that the locus becomes vertical at the point 
where it crosses the g(g, L.)=0 locus. For 
r>0, u=0, it is readily seen from (11) that 
(dqg/dt)=0 at g=0, F}= PFh. Finally, (A3) 
asserts that points above the A(g, L,).=0 
locus correspond to (dg/dt)>0. 
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Population Density, Agricultural Tech- 
nique, and Land Utilization in a 
Village Economy 


By J. DIRCK StryvKER* 


Various writers have explored theoreti- 
cally the range of economic decisions made 
by peasant families or communities in less 
developed countries. This has involved the 
linking of consumption and production 
choices (see Chihiro Nakajima and Don 
Winkelman) and the inclusion of nonagri- 
cultural productive activities (see Stephen 
Hymer and Stephen Resnick), land tenure 
relationships (see P. K. Bardhan and T. N. 
Srinivasan), and family planning (see 
Philip Neher). Attention has also focused 
on the risk inherent in agricultural activity 
or participation in the wage labor force 
(see Peter Gould, Michael Todaro, Jerome 
Wolgin). 

An important dimension of peasant de- 
cisions which has not been fully explored 
is that of time. As Gary Becker has shown, 
the inclusion of this variable leads to im- 
portant insights into family behavior. The 
common practice of dividing all time into 
two components, labor and leisure, how- 
ever, inhibits the development of many of 
these insights. One exception has been con- 
sideration of the cost of travel time in 
studies of modern transportation systems, 
but there has been little attention to its 
cost in traditional economies. 

Aside from the allocation of time, the 
other major variable over which the peas- 


* Associate professor of international economic rela- 
tions, Fletcher School of Law and Diplorracy, Tufts 
University. I would like to thank George Borts, Yoav 
Kislev, Harold Payson ITI, Stephen Resnick, and vari- 
ous members of the Economic Growth Center, Yale 
University, as well as an unknown referee, for their 
comments and suggestions. 
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ant family or community has control is the 
use of land. Most rural economy models 
assume that the amount of land available 
to each farmer is fixed and that he has only 
to decide the intensity of its use and the 
pattern of cropping.’ Although this may 
be appropriate for densely populated re- 
gions, it is not applicable to areas of sparse 
population where land is in abundant sup- 
ply. Due to the primitive means of trans- 
portation existent in such areas, the major 
constraint on the land brought into culti- 
vation is not the boundaries of land be- 
longing to others but rather the cost in 
terms of time of traveling between the 
fields and the farmer’s place of residence. 

This paper develops a model of an agri- 
cultural economy in which the area farmed 
is constrained only by the time required 
for this travel. With labor assumed to be 
the only other factor input, the intensity 
of land use is determined by the implicit 
cost of this travel in terms of time. Further- 
more, the cost of using land depends not 
only on the area farmed by each family but 
also on the number of persons who choose 
to live together in a single hamlet or vil- 
lage. The model is applied both to sub- 
sistence production and to commercial 
agriculture, and the effects of changing 
population and relative prices are ex- 
amined. Finally, the major hypotheses 
generated by the model are summarized 
and their implications assessed. 


1 In some cases allowance is made for the existence of 
a land market, but it is usually assumed to be very im- 
perfect. See, for example, Amartya Sen. 
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I. A Subsistence Economy 


It is assumed that the population of a 
given region is concentrated in nucleated 
villages from which farmers go to work in 
surrounding fields. Assuming no limit to 
land of homogeneous quality available for 
cultivation, its only cost is the time re- 
quired by each farmer to go to and from 
his fields. If these fields are located so that 
the burden of travel time is shared equally 
by all farmers, the time required per 
farmer is given by a function t(aJ/), where 
a is the average amount of land cultivated 
by each and W is the size of the village 
population, assumed to be the same as the 
work force. Since more travel time is re- 
quired per farmer the larger is the area 
cultivated by each, the partial derivative 
of t with respect to a, ta, is positive. The 
second-order partial derivative t.. may be 
either negative or positive.? The partial 
and cross-partial derivatives ty and tay are 
reasonably assumed to be positive. 

Assume further that the utility functions 
of all persons in the village are identical, 
that decisions are made by the village col- 
lectively, and that all individuals are 
treated in the same manner. All farmers 
have equal access to land, work the same 
number of hours, and employ the same 
technique.’ ' 

Per capita leisure s is rather broadly de- 
fined to include all the time left over from 
a fixed number of hours J after subtracting 


2 The area of land expands more rapidly than the dis- 
tance traveled as successive increments of land are 
brought into cultivation. If travel time is proportional 
to distance traveled, the cost in terms of travel time of 
bringing each new plot into cultivation tends to fall. Let 
t=yR, where y is a constant and R is the radius of a 
circle representing the total land area A cultivated by 
the village. Since d=7R? and a=A/N, t=y'(Na)", 
ta>0 and tae<0. In order for the second derivative to 
be nonnegative, travel time must vary with at least the 
square of the distance traveled. 

3 This is consistent with an egalitarian type of tribal 
organization frequently found where Jand is abundant 
(see George Dalton). 
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agricultural labor / and travel time t.t At 
first it is assumed that the village, with a 
fixed population size, seeks to maximize its 
leisure subject to the constraint that per 
capita agricultural output x must equal 
the subsistence standard z. The produc- 
tion function is given by x(/, a) and we as- 
sume that «1, Xa, %a>0 and Xu, %ea<0, 
where subscripts denote first- and second- 
order partial derivatives. 

Forming the Lagrangean expression 
ğ—l—t(a)—M(z—x(l, a)) and setting the 
partial derivatives with respect to Z, a, and 
` equal to zero, the following first-order 
conditions are obtained :® 


(1) —1+)dx, =0 


(2) ty + te = 0 
(3) x(l, a) ~ # =0 


Equations (1) and (2) give the equilibrium 
condition 


(4) — = fy 


The ratio of the marginal products, or the 
marginal rate of technical substitution in 
production between labor and land, is 
equal to the marginal rate at which time 
can be exchanged for land by intravillage 
travel. 

The equilibrium condition (4) is shown 
diagrammatically in Figure 1. For any 


4 Hymer and Resnick have analyzed an agrarian 
economy in which the concept of leisure is extended to 
include such nonagricultural activities as food process- 
ing, housebuilding, recreation, and transportation. 
Since labor time is the only input assumed to be used 
in the production of these goods and services, and since 
we are not concerned with increases of labor produc- 
tivity in this sector, we assume that welfare is a function 
of the inputs of time instead of the outputs resulting 
from its use outside of agriculture. This assumption also 
avoids some of the questions which Becker has raised 
concerning the effects of differences in the time intensity 
of consumption of various goods and services. 

5 Throughout the paper we are concerned only with 
solutions for which all variables take on nonnegative 
values. 
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given value of s and WN the equation j=s 
++ t(a) is represented by a curve indicat- 
ing the possible tradeoff between labor and 
agricultural land made available by the 
use of time for traveling. In Figure 1, DG 
is such a curve corresponding to DF of 
leisure, given the total time available OF .® 
The ‘tangency at point E of DG and the 
isoquant corresponding to # represents the 
equilibrium condition of equation (4). In 
equilibrium OC units of labor are combined 
with OB units of land, requiring CD units 
of travel time. 

If equations (1)-(3) are differentiated 
totally, one obtains (5): 


At Afla x| [dl 
(5) | Ntar —taa F Ataa Xal] da | = 
x1 Xa 0 dA 
0 
tandN 
0 


6 For purposes of clarity and because of a lack of pre- 
sumption of the direction of curvature, this equation is 
represented diagrammatically by a straight line. The 
analysis, however, does not depend on this assumption 
but only on satisfying second-order conditions discussed 
below. 
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In order for leisure to be maximized, it is a 
sufficient condition that the determinant 
| D| of this system of equations be positive. 
This will occur as long as taa, the curvature 
of DG, is either positive or, if it is negative, 
has an absolute value less than that of 
dl/da?, the curvature of the isoquant at 
the point of equilibrium. Assuming that 
this second-order condition is satisfied, the 
effect of a change in population N on / and 
ais seen by applying Cramer’s rule: 





dl towXi%a 
6 — = > 0 
2 
d t 
(7) DE age ES 
aN | D| 


An increase in N thus changes the effective 
price of land in terms of time and causes 
the curve DG in Figure 1 to be rotated 
about the given isoquant (x=) to HI, 
establishing a new equilibrium at F’. 

From equations (6) and (7), / increases 
and a decreases as W increases. What is 
the effect on the total area A, travel time 
t, and leisure time s? The value of dA/dN 
is given by 


dA daN) | da 
dN dN dN 


Its sign will depend on the relative im- 
portance of the first term which is nega- 
tive, and the second term which is positive. 
Similarly, the sign of dt/dN is given by 


(9) dt . are da 

dN" “dN 
The first term is positive and indicates the 
increase in travel time from CD to CH’ in 
Figure 1 as N is increased with a momen- 
tarily held constant. Intuitively, in order 
to accommodate the increased population 
each farmer must extend his fields outward 
if he is to farm the same total area of land. 
The second term shows the decrease in t 
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from CH’ to KH as farmers decrease their 
use of land and increase that of labor 
along the isoquant £ in response to the 
higher implicit price of using land. 

The sign of ds/dN is, however, always 
negative. To see this, solve equation (4) 
- for x, and substitute both this and equa- 
tion (7) in equation (6) to obtain 

dl da 

(10) —- = —t— 

© dN aN 
Differentiating the time constraint and 
solving for ds/dN, 
(11) ds dl dt er 

dN dN dN 

since the second term of equation (9) is 
exactly offset by the value of d//dN from 
equation (10). l 


II. A Commercial Economy 


The transition from a purely subsistence 
economy to one in which most production 
is for commercial purposes is probably a 
gradual process. In the colonial empires it 
was often initiated by the imposition on 
the part of the colonial authorities of pro- 
duction quotas. Alternatively, a target in- 
come might be desired for the payment of 
taxes, a bride price, or the cost of some 
particular commodity. Ultimately, the ex- 
pansion of demand to include a full range 
of goods and services originating outside 
the village implies the development of a 
utility function which includes not only 
leisure but also real income measured in 
terms of these goods and services. 

It is possible to analyze each of these 
cases using extensions of the model. The 
enlargement of output due to the imposi- 
tion of a quota is equivalent to an increase 
in #. A target income might be acquired by 
selling surplus agricultural products, in 
which case the constraint becomes 


(12) m= P(x(l, a) ~ 2) 
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where ñ is the real value of the target in- 
come and P is the price ratio at which farm 
output may be exchanged for goods and 
services originating outside the village. 

With the full development of commercial 
agriculture and of utility which is a func- 
tion of real income as well as of leisure, the 
Lagrangian expression becomes u(m, J—1 
—t(a))—A(m— Px(l, a)).7 It is assumed 
that tm, us, Ume>O and Umm, Uss <0. The 
first-order conditions now are 


(13) —u + APx, = 0 
(14) — ttt, + Pta = 0 
(15) Um —-\ =0 
(16) Px(l, a) —m =0 
yielding the equilibrium conditions 
(17) ~ = t, 

(18) spi, 


m 


The first condition is the same as equa- 
tion (4), where x= z; the second condition 
states that the marginal rate of substitu- 
tion between time and income in consump- 
tion must equal the marginal rate of sub- 
stitution between time and income in 
production. These conditions are shown to- 
gether diagrammatically in Figure 2. The 
upper part of that figure is similar to 
Figure 1. The lower part depicts a set of 
indifference curves with the origin at 
F(§=OF) and utility increasing in the 
southwest direction. For any function 


1 This form of the Lagrangian expression is used for 
convenience. Equivalent results are obtained if the 
expression takes the form w(m,s)—\.(m—Px((,c)) 
—)2(s+l+t(a)—5), but the analysis is mathematically 
more cumbersome. It is also implicitly assumed that 
all subsistence food requirements are met out of real 
income m. The results are substantially unchanged if, 
instead, the assumption is that only a surplus («—2) 
is sold after the village’s own needs are satisfied. In this 
case, if æ<% in equilibrium, we revert to the model de- 
scribed in the previous section. 
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-FIGURE 2 


t(aN) with N given as a parameter of that 
function, there exists an equilibrium level 
of output fòr each amount of time spent in 
leisure. One such output multiplied by P 
is denoted in the figure by point B, which 
corresponds to DF units of leisure and FC 
units of real income. Varying the amount 
of leisure traces out the curve OE. Differ- 
entiating m= Px(l, a) and s=j—i—t(a), 


(19) dm ee P(aidl + xada) 
; ds dı + t.da 


Since in equilibrium Xa™ taxı, We can sub- 
stitute for xa in the numerator to obtain 
an expression for the slope of OE: 


(20) me Px, 


Equation (18) is then represented by the 
tangency of OE with the highest indiffer- 
ence curve, corresponding to a level of 
utility rr. 
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If the area of land is fixed in supply so 
that da=0, equation (19)-reduces directly 
to —dm/ds= Px; or —dæ/ds= xı. The dif- 


` ference between this situation and that 


represented by equation (20) is that in the 
former case x; is the slope of the usual 
marginal product curve of labor, while in 
the latter case the marginal product of 
labor falls less rapidly as s is decreased and 
l is increased because villagers are able to 
increase the total area farmed. This may 
be seen by examining the second deriva- 
tive, 


(21) dx ( dl 4 2) 
Pe ee 
ds? UNG. ds 


If da/ds=0, di/ds=—1 and d?x/ds?= xu. 
But if da/ds <0, the second term tends to 
offset the change in x, due to the first 
term. The value of da/ds will depend, of 
course, on the function relating travel time 
to the area farmed and to the size of the 
village population as well as on the shape 
of the production function. 

It is useful at this point to see what hap- 
pens to the opportunity locus OZ when 
the village population changes. If DG is 
rotated counterclockwise, indicating an in- 
crease in NV, and kept tangent to the iso- 
quant in Figure 2, leisure time is con- 
tinually decreased for the given level of 
output as we move along BC. Point H is 
determined, for example, by the curve 
KL. Any number of points could then be 
located for different levels of output and 
this new given level of N. These points all 
fall on the opportunity locus OZ. The point 
of tangency between the indifference curve 
ur and OJ is the new equilibrium J. 

We can éxamine the effects of dN and dP 
by differentiating equations (13)-(16) to 
obtain the system of equations shown as 
(22). One of the second-order conditions 
for maximization is satisfied if the determi- 
nant of this system is negative. We will 
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Use + APPLY tottss + APXta —Usgn Pei dl 
tates + AP Xal tse — teats + APHeq — tatem Px. || da 
(22) 
— Ums — tams ` Umm —1 || dm 
Px, Pta —1 0 ay 
— tN tsd N — xd P 
tantsd N — tatwuesdN — Axad P 
j twumsdN 0 
0 —adP 


assume this to be the case.’ 

The effects of a change in the village 
population are obtained by applying 
Cramer’s Rule: 


dl tants Dar 





9 an~ Tol | 
ty (tes Dirt tatters D21 — Ums D31) 
> D Weer 
(24) da ÉN Da 
dN |D] 
_ ty (Uss Diot tales D22— Ums D32) 
| D| 
(25) dm _ tants Dzs 
daN |D] 
tw (tse Dist tattes Dog — Ums Das) 
| D| 


where D; is the cofactor of the element in 
the ith row and the jth column. The first 
term of each equation is the substitution 
effect resulting from the change in the im- 
plicit price of land in terms of time, initially 
holding per capita land, labor, and leisure 
constant. This term is negative for da/dN 


8 One term, —u2P?(xu%aa— xk), in the determinant is 
positive if XuXaa <x}, a possibility if there are increasing 
returns to scale. The only’ other terms which could be 
positive are those including tao; these will be positive 
only if the value of the second derivative in these terms 
is negative, The second-order conditions might not be 
satisfied, then, in the event of strongly increasing re- 
turns to scale or a rapidly decreasing rate at which addi- 
tional travel time is required as land area is increased. 


and dm/dN.° It is usually positive for 
dl/dN but could be negative if x, is very 
large. The second term shows the effect of 
an implicit change in the real value of total 
time resulting from a change in population 
and is always negative for da/dN. It is also 
negative for dm/dN as long as taa is either 
positive, or, if it is negative, has an ab- 
solute value less than that of d?l/da?, the 
curvature of the isoquant at the point of 
equilibrium. This was a second-order con- 
dition for maximization in the earlier 
model of a subsistence econonty and is as- 
sumed to be satisfied here as well. Even if 
that condition is satisfied, however, the in- 
come effect for dl/dN could still be positive 
if tua is less than zero. 

The effects of changing population on 4, 
t, and s may be shown by substituting 
equations (23) and (24) into (8), (9), and 
(11). a 


ds dl dt 
(26) — = — — — — 
aN dN daN 

dl da 

= — ty — — — ta — 

dN dN 


The terms of this equation are best under- 
stood by referring to Figure 3. Given per 
capita labor and land at the initial equilib- 
rium point M, an increase in N results ina 
decrease of leisure from DF to NF, or a 


® Explicit derivation of the signs of the terms de- 
scribed here is omitted, because of its mathematically 
cumbersome nature. Only the results are presented. 
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loss of DN. This decrease in leisure is rep- 
resented by the first term —ty of equation 
(26). To show the substitution effect given 
in the last two terms of this equation, the 
total time available is increased by FF’ = 
DN to compensate for the loss of leisure 
due to the first term, and the indifference 
map is shifted to the right the same dis- 
tance. The substitution effect, then, is 
shown by the movement from the initial 
equilibrium point B to point R where a 
shifted indifference curve is tangent to the 
new opportunity locus OZ. Substituting 
equations (23) and (24) into equation (26), 
this substitution effect simplifies to 


tenUstime 
“Tol (xuta — Xia) 


which is positive. Thus the initial leisure 
time represented by DF = NF’ is less than 
that indicated by N’F’ after the substitu- 
tion effect has taken place. The movement 
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along OI from R to J is the income effect. 


Note that J is the final equilibrium point 
representing a level of utility ur lower than 
that of uzr, as the indifference map is re- 
turned to its initial position. The income 
effect is negative for ds as long as taa is not 
negative and greater in absolute value 
than d?l/da? along the isoquant, a possibil- 
ity which has been ruled out. The final 
level of leisure represented by the distance 
VF in Figure 3, for example, is less than 
N’F’. The total effect of a change in popu- 
lation on leisure will thus depend on the 
relative importance of the three terms of 
equation (26). 

The effect of a change in P, perhaps due 
to an improvement in transportation to 
the village, is more straightforward. From 
the system of equations (22), 


(27) a ne Umt Dy + Um%e Dor _ Da 
dP | D| | D| 
(28) da NS Umt Dy. F Um%ta Doz - xD42 
dp | D| | D| 


Neglecting for the moment the influence 
of taa, the first term representing the sub- 
stitution effect is positive in each case, and 
the income effect, or last term, is negative. 
Again, if te were negative, this would tend 
to offset or reverse the direction of these 
effects for di/dP. The direction of each ef- 
fect is unambiguous, however, for dx/dP = 
x(dl/dP)+x.(da/dP) as long as the con- 
dition stated earlier concerning the rela- 
tionship between tar and d7//da* continues 
to hold. 

There is by now substantial evidence 
that where surplus land is available, peas- 
ant farmers have responded positively to 
price changes.” Assuming, then, that the 
substitution effect dominates the income 
effect, it is possible to compare the results 
shown by our model with the situation in 


49 See, for example, summaries of some of this evi- 


. dence by William Jones and Raj Krishna. 
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which there is an absolute land constraint. 

These two situations are depicted in 
Figure 4. The opportunity locus with land 
still available beyond the village is the 
curve OE. Alternatively, it may be as- 
sumed that the limits to village areal ex- 
pansion are reached at point B, and, to 
the right of that point, output is given by 
the total product curve of labor with land 
held constant. This curve BG lies every- 
where inside of BE from equation (21). To 
simplify the diagram, point B has also been 
chosen as the initial equilibrium, but this 
assumption is not essential to the proof. 

As a result of an increase in P, both OE 
and OG are shifted to OC and OH, respec- 
tively. The indifference curves are drawn 
so that the substitution effect is greater 
than the income effect, and thus the new 
equilibrium points 7 and J lie to the right 
of point B. 


dx _[ dx 
els lar 
dP Jao dP Nao 


then J must be located at, or to the right 
of, point K along OH since the level of out- 
put at K is the same as at J. The slope of 
the indifference curve passing through K 
is equal to — Us/Um. As we move from K to 
I the slope of indifference curves will de- 
crease absolutely since Mss <0 and w#n,>0. 


Us Us 
Pilar 
K UmST 
neither K nor any point along OH to the 
right of K can be a point of tangency since 


the slope of OH at K must be less than the 
slope of OC at T. 


T dx dx 
Therefore, [=| > [3] 
dP da>0 dP da=0 


III. Conclusions and Implications 


But if 


The essential feature of the theoretical 
model developed in this paper is the con- 
straint placed on the use of land, where it 
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a 





FIGURE 4 


is otherwise freely available, by the time 
required to travel between cultivated 
fields and the place of residence. A major 
assumption is that people want to live to- 
gether and are willing to sacrifice part of 
their scarce time in order to fulfill that de- 
sire. The degree of concentration of resi- 
dences differs, however, between various 
societies. In some areas nuclear families 
live by themselves on individual farms; in 
others the villages or towns from which 
people travel to cultivate their fields are 
quite large." The time spent traveling de- 
pends both on the means of available 
transport and on the relative importance 


-~ which different societies attach to the fre- 


quency and extent of social contact. 
Although evidence is very scattered, 


u William Morgan has noted the existence in Africa, 
for example, of nucleated rural settlements of over 5000 
people, requiring distances of five miles or more to be 
traveled regularly to reach the farthest fields, 
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that which exists indicates that this travel 
time is of considerable importance in many 
agricultural regions. Michael Chisholm, for 
example, finds that about one-third of total 
working hours are spent in traveling on 
the farm in regions as diverse as Western 
Europe and Nigeria. Detailed studies of 
rural areas by the Ministry of Planning in 
the Ivory Coast indicate that travel time 
in areas of sparse population density is 
between one-quarter and one-third of the 
total hours devoted to agriculture. These 
estimates are indicative of the orders of 
magnitude involved, but there is a need 
for much better information on variation 
in travel time between different regions 
and on how travel time is related to the 
area farmed. Because of the lack of em- 
pirical data necessary to specify the form 
of this relationship, it has been kept quite 
general in the preceding analysis. 

Despite this high level of generality, 
however, there are a number of conclusions 
derived from the theory which can be sum- 
marized in the form of hypotheses sus- 
ceptible to empirical verification and the 
implications of those hypotheses. 


1. The marginal product of land is positive 
and is equal to the marginal product of labor 
multiplied by the marginal rate at which 
travel time may be exchanged for land. 


Verification of this hypothesis would re- 
quire estimation of both the production 
function and the function relating travel 
time to cultivated land. One implication 
of the hypothesis is that land is not a cost- 
less factor of production even where it is 
abundant, and that there may be gains 
from improving transportation methods 
within the village area—by the purchase 
of bicycles, for example. This improvement 
would result in a shift in the function in- 
volving t and asimilar to that which would 
occur from a decrease in population, and 
thus in a substitution of land for labor. The 
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net effect on output depends upon the type 
of economy, but there would be an im- 
provement in welfare resulting from an in- 
crease in real income, leisure, or both. 


‘2. In a subsistence economy, an increase in 


population will lead to an increase in the 
amount of labor and a decrease in the amount 
of land used per person despite the availabil- 


_ ity of free land surrounding the village. 


The intensification of agriculture which 
accompanies a growth in population does 
not, therefore, depend on the limits to 
cultivable land..The degree of pressure 
exerted by population growth on land use 
depends on the degree of social cohesion 
acting to hold the village together. If the 
forces tending to concentrate living areas 
close together are strong and village trans- 
portation facilities are poor, means must 
be quickly employed to avoid soil deple- 
tion.!? Where forces tending to concentrate 
living areas are less strong, however, relief 
from population pressure will occur as 
members of the village break away to es- 
tablish new settlements outside the village 
perimeter. 

This suggests that governments anxious 
to avoid soil deterioration due to popula- 
tion pressure in areas of otherwise abun- 
dant land should be aware of the size vil- 
lages reach before significant numbers of 
farmers are willing to leave. It also sug- 
gests that the value of population concen- 
tration to farmers may be measured by 
the time required to travel to the farthest 
fields before they begin to found new vil- 
lages, a factor which should be taken into 
account in the design of any resettlement 
schemes.¥ 


12 The problem is not so much the physical inability 
of farmers to maintain fertility of the soil despite shorter 
periods of fallow (see Ester Boserup), though this may 
be difficult in some ecological zones, but the speed with 
which new techniques must be adopted if population 
growth is very rapid. 

133 Chisholm, for example, finds a surprisingly consis- 
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3. In a cash crop economy, an increase in 
population will result in a decrease in the 
amount of land used per capita and a de- 
crease in the amount of per capita output 
despite the availability of free land surround- 
ing the village. 


Since both income and substitution ef- 
fects operate in the same direction, this 
conclusion is unambiguous. It implies that 
population growth will cause peasant 
farmers to shift away from production for 
cash, and, if carried far enough, could 
cause them to return to subsistence farm- 
ing. The point at which villagers break off 
to form new settlements is of course an im- 
portant determinant of the effect of popu- 
lation growth on production for market. 


4, In a subsistence economy, the effect of 
population growth is to reduce the time allo- 
cated to leisure or to nonagricultural produc- 
tive activities. In a cash crop economy, the 
net effect on this time depends on the relative 
importance of terms with differing signs. 
There is, however, an unambiguous decrease 
in welfare. 


The adverse effects on welfare of popula- 
tion growth and increasing pressure on the 
land are not, therefore, confined to densely 
populated countries. 


5. Assuming that there is a positive produc- 
tion response to a change in the relative price 
of the cash crop, that response is greater 
where there is free land available than where 
land ts fixed in supply. 


There is plentiful evidence that very 
rapid rates of growth in cash crop produc- 





tent 3 to 4 kilometers of maximum travel distance to be 
the threshold of resettlement in many parts of the world, 
though there are instances in which a new settlement is 
established after only 14 or 2 kilometers is reached. 
Morgan, on the other hand, believes the limiting dis- 
tance in Africa is 4 to 7 miles. 
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tion have occurred historically in some 
areas of abundant land in response to the 
stimulus of improved transportation or 
favorable marketing situations.'4 Although 
immigrant labor has frequently been re- 
sponsible for the continuation of this ex- 
pansion, it has usually been initiated by 
the local peasantry. This growth has oc- 
curred, moreover, as a result of increases 
both in labor hours and in the area of land 
cultivated by each farmer.*® 

Although the introduction of commercial 
agriculture into these countries has been 
notably successful, there are other areas 
with abundant land resources where no 
such success has been achieved.!® While 
there may be many reasons for this, such 
as lack of infrastructure and local agricul- 
tural experimentation as well as restrictive 
government policies of various sorts, my 
analysis suggests that attitudes towards 
leisure, the size of villages, the strength of 
forces promoting village concentration, 
and the degree of difficulty of traveling be- 
tween village and fields may have been 
among the contributing factors. Where the 
expansion of commercial agriculture by 
local farmers for these reasons is unlikely, 
it may be possible to encourage cultivation 
by immigrants, provided institutional ar- 
rangements can be made for these people 
to obtain access to land." 


u Among the countries which have achieved these 
high rates of “vent-for-surplus” growth (see Hla Myint) 
during certain periods in the past are Burma, Ghana, 
Malaysia, Nigeria, South Vietnam, Thailand, and 
Uganda. Probably the most notable recent example is the 
Ivory Coast, which has sustained an average annual 
rate of growth of exports of agricultural and forest 
products since World War II of about 8 percent. 

18 See, for example, Ivory Coast, pp. 70-76, and God- 
win Okurume, p. 314. 

16 Along the relatively sparsely settled coast of the 
Gulf of Guinea in West Africa, for example, Nigeria, 
Ghana, and the Ivory Coast have experienced rapid 
rates of growth of peasant cash crop production during 
various periods of their history whereas Dahomey, Togo, 
Liberia, Guinea, and Sierra Leone have not. 

1? The classic case of this in Africa occurred in South- 
ern Ghana, as documented by Polly Hill. 
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IV. Limitations and Extensions 


The theoretical model presented here is 
limited to forms of traditional agriculture 
in which land and labor are the only inputs. 
Changes in agricultural technique are due 
to movements along a production function 
which is already known, at least in the 
neighborhood of existing methods. There 
is no allowance for technological improve- 
ment, which would be represented here by 
a shift of the production function,!® or for 
the introduction of modern industrial in- 
puts, such as chemical fertilizers. Tradi- 
tional forms of capital have also not been 
included as an input. These could be con- 
sidered as embodied forms of land and 
labor, leaving the conclusions of the anal- 
ysis unaffected in the long run. This pre- 
vents us, however, from explicitly con- 
sidering aspects of capitalization which 
might be related to distance within the 
village. In addition, it has been assumed 
that there is one homogeneous crop and 
that a single technique is employed at any 
given time. To conserve labor and travel 
time, however, several techniques might 
be employed simultaneously, either for the 
same product or for a variety of crops. 
Finally, the crucial assumption is made in 
the model that land is of homogeneous 
quality. To the extent that there are varia- 
tions in quality, whether related or not to 
distance, this will obviously affect some of 
the results. 

Extensions of the model might be di- 
rected toward the relaxation of these as- 
sumptions. Of particular importance would 
be the introduction of off-farm inputs, so 
crucial to agricultural development. There 
is evidence, for example, that the value of 
output per acre net of input costs declines 


18 Or, in terms of the analysis of Yujiro Hayami and 
Vernon Ruttan (pp. 82-84), a movement along a 
“metaproduction function,” or “potential production 
function,” which describes the technical alternatives 
which could be discovered given the existing fund of 
general scientific knowledge. 
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much more rapidly with distance from the 
village center than does that of gross out- 
put.” Different inputs are likely to differ, 
furthermore, in the travel time intensity 
of their use. Where several crops can be 
cultivated using a variety of techniques, it 
is likely that more labor intensive methods 
will be employed closer to the village.” It 
is also likely that villages are situated in 
such a way that soil fertility declines as 
distance from the village center increases. 
Variations in the quality of land should, 
consequently, be introduced. 

In addition, travel time is related to fac- 
tors other than land area. The frequency of 
trips to different plots of land is often as- 
sociated, for example, with seasonal fac- 
tors such as the need to insure protection 
of crops from wild animals or birds during 
crucial stages of growth. Food crops, such 
as vegetables and herbs which may be 
harvested at intermittent intervals, also re- 
quire more frequent trips than other crops 
such as grains, which are harvested within 
a single, fairly short space of time. Appli- 
cation of the model to individual situa- 
tions should take into account such peculi- 
arities. 

This paper has shown that although 
there are advantages associated with free 
land, they are not costless. Unexplained, 
however, are many of the disadvantages 
related to low population density, such as 
the high cost of providing transportation, 
commercial, and government services to 
people in these areas. The immediate ad- 
vantages of sparsely populated regions 
may, in fact, be outweighed by the poorer 
prospects for commercial agriculture, wage 
employment, education, and health where 
densities are low. 


18 See Chisholm, pp. 49-52. 

20 This pattern of cultivation has been widely ob- 
served throughout the world by such writers as W. 
Allen, Chisholm, Morgan, Karl Pelzer, and M. B. 
Gleave and H. P. White. 
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Income Transfers as a Public Good: 
An Application to AFDC 


By Larry L. Orr* 


One of the dominant features of the 
U.S. income transfer system is the great 
disparity in benefits available to similarly 
situated persons in different political juris- 
dictions. Public assistance (welfare) bene- 
fits in the most generous states are over 
six times as large as those in the least gen- 
erous states. In recent years, this observa- 
tion has increasingly provided the impetus 
for a movement to federalize the entire 
welfare program, and to establish a uni- 
form federal benefit schedule in all states. 

Unfortunately, the policy debate over 
federalization of welfare has proceeded in 
the context of an almost total ignorance of 
what—-other than “‘liberality”—determines 
the level of income transfers in the various 
states under the current system. 

Only recently have economists begun to 
develop a consistent rationale for the ex- 
istence of income transfers,! and none of 
the existing theoretical models has been 
tested empirically. Yet, even under a fed- 
eralized system, some disparities are likely 
to remain, since states would be free to 
supplement the federal payments (albeit 


* Director, Office of Income Security Policy Research, 
U.S. Department of Health, Education, and Welfare. 
The research reported herein benefited greatly from 
comments and suggestions by Edward Gramlich, Adele 
Massell, Irwin Garfinkel, and anonymous referees. Iam 
also indebted to Mike Hallstrom and Jane Lee for 
computational assistance. I bear sole responsibility for 
the analysis, views, and conclusions expressed herein. 
Nothing contained herein represents the official policy 
of the U.S. Department of Health, Education, and 
Welfare. This article may be reproduced without re- 
striction. 

1 See, e.g., George von Furstenberg and Dennis 
Mueller; Robert Goldfarb; Edgar Olsen; Mark Pauly; 
Harold Hochman and James Rogers; Lester Thurow; 
and Gordon Tullock. 
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without federal assistance), and some pre- 
sumably would. Thus, it is important to 
understand the factors which give rise to 
disparate transfer levels, whether or not a 
wholly federal program is envisioned. 

This study attempts to provide a the- 
oretically consistent model of the federal- 
state transfer system in the context of a 
democratic decision-making framework, 
and provides an empirical test of that 
model for the largest of the existing wel- 
fare categories, Aid to Families with De- 
pendent Children (AFDC). These results 
are useful both for understanding the 
structure of benefits in the existing pro- 
gram, and for predicting the effects on 
benefit levels of a variety of welfare policy 
options. 


I. A Theoretical Model of Redistribution 


The theoretical framework treats income 
redistribution as a public good. The as- 
sumed rationale for redistribution is that 
taxpayers derive utility from increments 
to the income of transfer recipients. Since 
each taxpayer receives utility from all 
transfers made, but is required to pay for 
only a portion of the aggregate transfer 
cost, the theory of public goods can be ap- 
plied (with certain modifications) to deter- 
mine the equilibrium level of transfers. 
While differing in important respects from 
earlier models, the discussion here is very 
much in the spirit of the transfer models 
developed by Pauly, Olsen, Goldfarb, and 
von Furstenberg and Mueller. 

In order to keep the analysis manage- 
able, several rather stringent assumptions 
are made. It is assumed that: 
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1) There are two mutually exclusive 
groups within the transfer jurisdiction, 
taxpayers and recipients. 

2) Transfers are financed from taxes, 
allocated (at the margin) among taxpayers 
according to exogenously determined tax 
shares. For simplicity, it will be assumed 
that all taxpayers pay an equal share of 
the cost of transfers. 

3) All recipients receive equal amounts 
of transfer income. 

4) Recipients’ incomes enter the util- 
ity function of each taxpayer; the incomes 
of taxpayers enter neither the utility func- 
tions of recipients nor of other taxpayers. 
The first partial derivatives of each tax- 
payer’s utility with respect to both own- 
income and recipients’ incomes are all 
positive; the second partials are all nega- 
tive. 

5) The level of transfers is determined 
by majority vote of the residents of the 
transfer jurisdiction, including recipients. 


We begin by deriving the level of trans- 
fers which would be deemed optimal by a 
single taxpayer with given income and 
tastes. By assumption 3), we can charac- 
terize the level of transfers by a single vari- 
able, B, the (uniform) transfer benefit per 
recipient per time period. By assumption 
4), the ith taxpayer has a utility function 
U; of the form: 


(1) U: = UY, Y;) 


where Y; is the after-tax income of the ith 
taxpayer, and Y; is the vector of after- 
transfer incomes of recipients. The utility 
gain (loss) to this taxpayer from a unit in- 
crease in the per recipient level of transfer 
B, is: 

OU; ôU; AY; oT; 2? ou; OY; 
ƏB oY;0T; ƏB i oY; aB 
where T; is the tax liability of the ¿th tax- 


payer. By the assumption of equal tax 
shares: 











(2) 
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(3) 


if there are n taxpayers and p recipients. 
Setting 0Y,/aB=1, dY,/aT:=—1, and 
substituting p/n for T;/dB, equation (2) 
becomes 

aU; 2 ôU: OU; p 


ôB j j=l OY; OY; n 








(4) 


The first-order condition for a utility maxi- 
mum for the ith taxpayer is obtained by 
setting equation (4) equal to zero, or: 

ðU: $ 


5 = 
(5) ja OY; Fin 


Figure 1 presents this optimality condi- 
tion graphically. The function mb (margi- 
nal benefit) in Figure 1 gives the value of 
the left-hand term of equation (5) for each 
level of B. It is monotonically decreasing 
because by assumption (4), the taxpayer’s 
marginal utility of transfers to each of the 
p recipients is monotonically decreasing. 
The schedule mc (marginal cost) shows the 
value of the right-hand term of equation 
(5) as a function of B. It is monotonically 
increasing because the taxpayer has de- 
creasing marginal utility of own-income 
and, therefore, his marginal utility of own- 
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income rises with B and his tax liability T;. 

The level of transfers which maximizes 
the taxpayer’s utility, given his tastes, pre- 
tax income, and tax share, is given by the 
intersection of the two curves at B¥. At 
values of B less than B¥, an increase in B 
will raise his utility. At values of B greater 
than Bf, a decrease in B will increase his 
utility? 

If tastes and incomes vary among tax- 
payers, each taxpayer will in principle pre- 
fer a different level of transfers. Yet only 
one level of B can be selected as public 
policy. This is simply the public good 
problem. The traditional theoretical ap- 
proach to this problem has been to attempt 
to vary tax shares in such a way that there 
is unanimous agreement upon public trans- 
fer policy. (See, for example, Thurow.) 
Here we will adopt the less elegant (but 
probably more realistic) approach of as- 
suming that differences of opinion are not 
eliminated by the political process; rather, 
a single value of B is chosen as public 
policy by simple majority rule. 

Thus, the utility maximization of indi- 
vidual taxpayers generates a distribution 
of preferred transfer levels given by the 
vector BY. In addition, since recipients can 
vote even though they pay no taxes, the 
political process must take account of 
their preferences as well. Since increases in 
B entail no costs but confer positive bene- 
fits for recipients, we may set their pre- 
ferred level of transfers at infinity. The in- 
puts to the political process, then, are the 
(n+p) elements of the augmented vector 
Bf, where ġ of these elements are infinite. 
Majority rule will select as public policy a 
value of B equal to the median of this dis- 
tribution. If any higher transfer level is 
chosen, a majority can be formed to lower 

2 Note that while the analysis here assumes that the 
taxpayer’s tax share is fixed exogenously, the assump- 
tion of equal tax shares is not essential to the analysis. 
Any fixed tax share s; could be substituted for p/n in 


equation (5) and Figure 1. In general, however, tax 
shares may be expected to vary positively with p/n. 
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B; similarly, if a lower level is set, a ma- 
jority (including the recipients themselves) 
will exist to raise it. The median of BF, 
which we will denote B*, is therefore a 
stable equilibrium level of transfers under 
majority rule, even though it is likely that 
many—indeed most—citizens would pre- 
fer a higher or lower level of redistribution. 

So far, the discussion has implicitly as- 
sumed that the entire cost of transfers is 
borne by the taxpayers within the political 
jurisdiction where the transfers are made. 
The model can easily be extended, how- 
ever, to allow for intergovernmental match- 
ing grants, whereby voters in one furisdic- 
tion can in effect tax residents of other 
jurisdictions. Suppose, for example, that 
the federal government contributes to the 
cost of transfers (per recipient) in each 
state according to a fixed matching sched- 
ule F(B), which is a function of the benefit 
level in the state. Assuming equal tax 
shares at both state and federal levels, the 
taxpayer’s total tax liability, for transfers 
in all states, will be: 


_B- FB) , FBP 
n N 
F(B°)p° 
N 


(6) Ti 


where p° and B® are, respectively, the total 
number of recipients and the average 
transfer level in all other states, and N is 
the total number of taxpayers in all states. 
Differentiating this equation to obtain the 
value of dT;/dB in equation (2), we have:* 


3 A further necessary assumption if the median level 
of B is to be finite is that recipients always comprise a 
minority of the electorate. It is also necessary to assume 
that there are no “side payments”; i.e., votes are not 
bought or sold. Otherwise, the equilibrium solution may 
be indeterminate. Use of the median as a decision cri- 
terion in collective choices is analyzed in Duncan Black; 
application of this criterion in similar contexts has been 
suggested by Gary Becker, p. 63, and by David Brad- 
ford and Wallace Oates, pp. 443-44. 

4 This relationship implicitly assumes that the level 
of transfers in other jurisdictions is unaffected by B. 
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OT; (1 — F’(B)) F'(B) 
p E Cr rO 
ðB n N 
ðF(B) 
where F'(B) = 
ðB 


Substituting this expression for ðT;/ðB in 
equations (2)-(5) yields: 





? ôU; 

8) jal av; 
aU; F (1 — F'(B) , F'(B)p 
l n a N | 


as the optimality condition for the ith tax- 
payer in the presence of federal matching. 

In terms of the graphical representation 
of the optimality condition in Figure 1, the 
mb curve which depends only on the tax- 
payer’s utility function is unaffected by 
federal matching. The mc curve, however, 
is shifted by both a price and an income 
effect when matching is introduced. The 
price effect of matching shifts the mc curve 
downward, as compared with the no- 
matching case. If N is very large relative 
to n, so that the term F’(B)/N is neg- 
ligibly small, the level of the mc curve is 
approximately proportional to the term 
(1—F’(B)). This term is just the marginal 
state share of benefits; it may be viewed as 
the marginal price of benefits (per recipi- 
ent) to taxpayers within the state. (Em- 
pirically, in the U.S. welfare system, the 
marginal state share is an increasing func- 
tion of B, reinforcing the positive slope of 
mc.) Increases in the marginal federal 
matching rate, then, will lower the mc 
curve and increase the equilibrium level 
of BF. i 

Matching will also have an effect on mc 
through its effect on the taxpayer’s after- 
tax income F;. Consider, for example, a 
change in the matching formula which 
leaves the marginal matching rate un- 
changed but raises (lowers) the average 
federal share of benefits. Without loss of 
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generality, we may represent the matching 
formula by: 


(9) F(B) = a + f(B) 


The effect of a parametric shift in the in- 
tercept of this function on the marginal 
utility of own-income is:* 


Te 
oy) 8U; ay; 


ða ƏY? oa 





(10) 








Under the assumption of decreasing mar- 
ginal utility of own-income, this expression 
must be negative. Therefore, the income 
effect of an upward shift in F(B) will lower 
the mc curve, ceteris paribus, and a down- 
ward shift in F(B) will raise the mc curve. 
The resulting changes in the equilibrium 
transfer level, B*, will be positive and 
negative, respectively. 

Finally, it should be noted that an in- 
dividual taxpayer may not value transfers 
to all recipients equally. In general, 
ðU:/ðY; need not equal 0U;/dY;, for any 
two recipients 7 and &, although by as- 
sumption they must receive equal trans- 
fers. It may well be that taxpayers sys- 
tematically favor (i.e. ðU:/ðY; may be 
higher for) certain classes of recipients as 
opposed to others. To the extent that the 
recipient population is comprised of these 


5 Equation (10), obtained by partial differentiation 
of equation (6), holds constant the federal matching 
rate in all other states. Implicitly, then, we are evalu- 
ating only the income effect of matching rate differentials 
among states. This is consistent with the empirical tests 
of the following section. Clearly, a change in the match- 
ing rate applicable to a single state will have a larger 
income effect on transfer levels in that state than would 
a simultaneous change in the matching rates in all 
states. 
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favored groups, the mb schedule in Figure 
1, and therefore Bf, will be higher than it 
would otherwise be.® 

We can now summarize the determinants 
of changes in the level of transfers over 
time and/or variations in transfer levels 
among states. As between two different 
states, or the same state at two different 
points in time, holding everything else 
constant: 


1. Higher income among taxpayers 
will lower the me curve (because of dimin- 
ishing marginal utility of own-income) and 
result in higher transfers. 

2. A lower ratio of recipients to tax- 
payers will lower the mc curve and result 
in higher transfers. 

3. A larger absolute number of recipi- 
ents (holding constant the recipient/tax- 
payer ratio) will raise the mb curve and 
result in higher transfers, since 0U,/dY; 
is assumed to be positive, and mb is the 
summation of 0U,/dY; over all recipients. 

4, A higher federal matching rate will 
lower the me curve (via both a price and an 
income effect) and result in higher trans- 
fers. 

5. More altruistic tastes on the part 
of taxpayers (holding taxpayer income and 
the composition of the recipient population 
constant) in the form of higher 0U,/dY; 


5 Where there are strong and widely shared differ- 
ences in taxpayers’ perceptions of the “deservingness” 
of different groups, and it is possible to discriminate 
among recipients on a socially acceptable basis, the 
equal-benefit constraint assumed here can be circum- 
vented by categorizing recipients into separate pro- 
grams with different transfer levels. Thus, we have 
separate transfer programs for the aged, the incapaci- 
tated, the unemployed, Cuban refugees, disabled coal 
miners, veterans, single-parent families with children, 
and two-parent families with children. In other cases, 
discriminatory taxpayer preferences may be just as 
widely shared, but either the basis for discrimination is 
not a socially or legally acceptable one (e.g., race), or 
discrimination is administratively infeasible (e.g., as be- 
tween the “voluntary” and the “involuntary” poor). 
Even in these cases where both groups are entitled to 
the same transfers, however, the common transfer level 
will be affected by taxpayers’ perception of the compo- 
sition of the recipient population. 
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will raise the mb curve and result in higher 
transfers. 

6. A recipient population with a 
larger proportion of individuals for whom 
taxpayers have a high 0U,/dY; will raise 
the mb curve and result in higher transfers. 


While the analysis from which these re- 
sults are derived is carried out at the in- 
dividual taxpayer level, it should be noted 
that under the political process of majority 
rule assumed here they also carry over to 
the aggregate public policy outcome. That 
is, a given change in any of these variables 
for all taxpayers changes all of the ele- 
ments of B* in the same direction and, 
therefore, changes the median value of BY 
in the same direction. 


II. Empirical Tests of the Model 
for the AFDC Program 


The largest U.S. transfer program de- 
signed to serve a purely redistribution 
function is Aid to Families with Depen- 
dent Children (AFDC). In January 1974, 
there were 10.4 million AFDC recipients.’ 
The levels of assistance payments under 
AFDC are set by the various states which 
administer the program. The cost of AFDC 
payments is borne jointly by the federal 
and state governments under two different 
matching formulas. Under the original 
public assistance matching formula, the 
federal government agreed to pay 83 per- 
cent of the first $18 per recipient per 
month, 50-65 percent (depending on state 
per capita income) of the next $14, and 
nothing for that portion of benefits in ex- 
cess of $32 per recipient per month. Since 
1965, however, states have been allowed 
the option of straight proportional federal 
sharing at the matching rate established 
for the Medicaid program. This rate varies 


1 This figure for AFDC recipients, and the variables 
throughout this section, excludes recipients of assistance 
in the “unemployed parent” segment of AFDC. In 
January 1974, there were 439,000 such recipients. 
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TABLE 1—INDEPENDENT REGRESSION VARIABLES 
Variable Definition Proxy for: 

Y State per capita income in 1967 dollars Real taxpayer income 

RPOP Ratio of total A FEC recipients to state civil- Recipient/taxpayer ratio 
ian population, lagged one year 

RCPT Total AFDC recipients in 1000’s, lagged one Absolute number of recipients 
year 

MP Marginal state share of AFDC payments, as Federal matching rate (marginal price effect) 
a fraction 

F Federal share of average annual AFDC pay- Federal matching rate (income effect) 
ment to family of four, in 1967 dollars 

NE, OS, BS, W Dummy variables for Northeast, Old South, Taxpayer preferences and other regional 
Border States, and West effects 

NWH Fraction of AFDC families headed by non- Composition of recipient population 
whites 

T Time, in calendar years (1962=1) Time trend (linear) 

TSQ T Time trend (non-linear) 





inversely with state per capita income, 
with a minimum of 50 percent and a maxi- 
mum of 83 percent. As of January 1974, 
all but twelve states had elected to adopt 
this matching formula rather than the 
original AFDC formula. 

The AFDC program provides an excel- 
lent test of the theory of redistributive 
transfers developed in the previous sec- 
tion. It is a large, well-established pro- 
gram with an open-ended federal matching 
commitment of the type embodied in the 
theoretical model. Moreover, virtually 
complete state autonomy in the determina- 
tion of benefits has resulted in a wide 
range of transfer levels, reflecting, pre- 
sumably, the variation in the underlying 
determinants of assistance levels among 
the states. 


8 Several previous studies have employed cross- 
sectional regression analysis to analyze the determinants 
of state public assistance expenditures. See, e.g., Lora 
Collins; Peter Albin and Bruno Stein; Solamon Fabri- 
cant; Glenn Fisher; Seymour Sacks and Robert Harris; 
Jack Osman; and Ronald Gold. These studies have not, 
however, been based upon any explicit theoretical model 
of the transfer decision-making process, ard none has 
dealt in a satisfactory manner with the impact of federal 
matching grants. Moreover, only Collins has dealt with 
the various public assistance programs separately, and 
most of the other studies have sought to explain welfare 
expenditures per capita, rather than the level of trans- 
fers per recipient. 


The preceding section advanced six ma- 
jor variables as theoretical determinants 
of the level of transfers in a redistributive 


‘program: taxpayer income, the recipient/ 


taxpayer ratio, the absolute number of re- 
cipients, the federal matching rate, tax- 
payers’ preferences, and the composition 
of the recipient population. The analysis 
reported below employs multiple regres- 
sion analysis to estimate state AFDC pay- 
ment levels as a linear function of these 
variables or their empirical proxies. The 
data base includes annual observations for 
all states and the District of Columbia for 
the period 1963-72. 

The basic dependent variable selected 
for analysis is the average real (1967 dol- 
lars) monthly payment per AFDC recipi- 
ent. This variable was scaled upward by a 
factor of 48, to represent the annual pay- 
ment to a family of four. This transforma- 
tion was performed merely to facilitate dis- 
cussion of the results in the usual terms of 
annual transfers to the modal family. The 
transformed variable is denoted B in the 
analysis. 

The independent variables employed in 
the analysis and their relationship to the 
variables of the theoretical model are dis- 
played in Table 1. Real state per capita 
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income (F) is entered as a measure of tax- 
payer income. Lagged values of the re- 
cipient/population ratio (RPOP) and the 
absolute number of recipients (RCPT) are 
used, in recognition of the likelihood that 
it takes states some time to adjust to 
changes in these variables. Two separate 
matching variables (F and MP) are in- 
cluded to capture the income and marginal 
price effects of matching on benefit levels. 
Regional dummies (VE, OS, BS, and W) 
are included as proxies for taxpayer prefer- 
ences with respect to redistribution (and 
any other regional effects). The racial com- 
position of the caseload (VWH) was se- 
lected as the most important character- 
istic upon which taxpayers might discrimi- 
nate among recipients.’ Linear and quad- 
ratic time terms are included to capture 
any time trend not accounted for by the 
other variables. 

The relationship we wish to estimate 
(with the expected signs of the explanatory 
variables) is: 


(11) B = ao + aY — a,RPOP + a;3RCPT 
— aMP + aE + a,NE + a,0S 
+ asBS + aW — ay, NWH 
+ auT + apTSQ +e 


Unfortunately, direct estimation of this 
equation by ordinary least squares would 
yield biased estimates of a, and ds, the 
coefficients which measure the price and 
income effects of matching. As noted ear- 
lier, under the original public assistance 
matching formula the marginal state share 


® Data on the racial composition of state AFDC case- 
loads were available only for the years 1961, 1967, 1969, 
and 1971, in which the National AFDC Surveys were 
conducted. Values of NWH for other years were ob- 
tained by linear interpolation or (for 1972) extrapola- 
tion. In the last two surveys, state level data on racial 
composition are available only for 12 and 20 states, 
respectively. For the remaining states, the 1967 values 
were extrapolated on the basis of changes in the cor- 
responding census division. This variable is, therefore, 
subject to an unknown degree of measurement error, 
which may bias its regression coefficients toward zero. 


ORR: INCOME TRANSFERS 365 


of AFDC payments (MP) rises as B in- 
creases. The independent variable F is also 
related to the dependent variable by the 
equation: 


(12) F = mB 


where m is the average federal matching 
rate. Both variables will therefore be posi- 
tively correlated with the error term in. 
equation (11), and the ordinary least 
squares estimates of a, and as will be 
biased upward.}° 

In order to obtain unbiased estimates of 
a, and as, a two-stage estimation procedure 
was employed here. An estimated value of 
F was obtained from the regression: 


(13) F=)\mXb:+u 


=F+u 


where the X; are the independent variables 
(other than F) of equation (11), m is the 
average federal matching rate, and the b; 
are least squares regression coefficients. 
The variable F was then replaced with Ê 
in estimating equation (11).4 A similar 


10 Estimation of equation (11) by ordinary least 
squares for the periods 1963-67 and 1968-72 yields 
values of 1.04 and 1.55 for as. It is interesting to compare 
these results with earlier estimates of the effect of fed- 
eral matching grants on welfare expenditures. Both 
Osman and Sacks and Harris estimated state per capita 
welfare expenditures as a function of per capita federal 
welfare grants and other independent variables. While 
both the dependent and independent variables are thus 
different from those used here, it can be shown that 
their coefficients are conceptually equivalent to the co- 
efficient as of the present model, and that the numerical 
values of the two coefficients are therefore directly com- 
parable. Osman obtained an estimate of 1.37 for this 
coefficient, and Sacks and Harris found coefficients of 
1.64 and 1.68, as compared to my estimates of 1.04 and 
1.55, using the same (biased) approach. In both of the 
earlier studies, this result was interpreted as implying 
that federal grants have a “stimulative” effect on state 
and local expenditures. The empirical results obtained 
in this study indicate that these ordinary least squares 
results are almost entirely attributable to simultaneous 
equation bias. (See Edward Gramlich for an excellent 
summary of the extensive literature on federal grants- 
in-aid.) + 

1 It should be noted that F is mot simply a linear 
combination of the other independent variables in- 
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technique was used to obtain an estimated 
value of MP. The dependent variable B 
was first regressed on all of the independent 
variables of equation (11) except MP and 
F. Then, for all states using the original 
AFDC matching formula, the marginal 
matching rate associated with the esti- 
mated value of B was derived from the 
matching formula. For these states, the 
actual value of MP was replaced with this 
estimated value to form the variable MP. 
Use of Ê and MP to estimate a, and as 
eliminates any simultaneity bias in these 
coefficients. 

Using this two-stage procedure, equa- 
tion (11) was estimated separately for the 
years 1963-67 and 1968-72; the estimated 
coefficients (and associated statistics) are 
shown in the first two columns of Table 2. 
Aside from the regional dummies, only the 
coefficients of Ê in both periods, and the 
time variables in the later period, are insig- 
nificant at the 95 Percent: confidence level 
(one-tail test). 

On the basis of these coefficients, we 
conclude that apart from the marginal 
price effect measured by MP, federal 
matching has no significant impact on 
state payment levels; i.e., federal funds 
simply displace state funds dollar for dol- 
lar. This finding, and the relatively modest 
size of the estimated coefficients of F, 
stands in marked contrast with earlier 
published results on the effects of match- 
ing. (See fn. 10.) This should not be a sur- 
prising result. As the theoretical model in- 
dicates, matching only has an income ef- 
fect on B insofar as it lowers taxpayers’ 
liabilities, raises their after-tax income, 
and thereby reduces their marginal utility 
of own-income. While the direction of the 
effect is clear, its magnitude is likely to be 
extremely small empirically. The average 


cluded in the regression, because in the first-stage regres- 
sion the X; are multiplied by m, which varies widely 
across states. The R? of the first-stage regression was .68 
in 1963-67 and .62 in 1968-72. 
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federal share of AFDC payments per re- 
cipient in this sample is $272. Since the 
average recipient/population ratio is only 
about .025, this amounts to an increase in 
annual per capita after-tax income of only 
about $7, as compared with an average 
per capita income of $3000. One would not 
expect such a minor change in after-tax in- 
come to have much effect upon the margi- 
nal utility of own-income. 

Because Ê and the time variables are 
correlated with several of the other inde- 
pendent variables, their inclusion in the 
regression equation may result in ineffi- 
cient estimates of the other coefficients. 
Therefore, equation (2) was reestimated 
without these three variables and equa- 
tion (1) was reestimated without Ê; the 
resulting estimates are shown in columns - 
(3) and (4) of Table 2. The discussion be- 
low is based on these estimates. 

Although federal matching does not ap- 
pear to have a significant income effect on 
benefit levels, the marginal price effect is 
significantly different from zero at the 99 
percent confidence level. The coefficients 
of MP imply an elasticity with respect to 
the price variable of about —.23 in both 
periods, evaluated at the point of means.” 
While the estimated elasticity is thus rela- 
tively small, these estimates imply that 
large changes in the matching formula can 
have nonnegligible effects upon payment 
levels. For example, suppose that the cur- 
rent AFDC matching system were replaced 
by a federally financed benefit floor with 
the states allowed to provide supplemen- 
tary payments at their own expense. This 


2 It should be noted that these coefficients are subject 
to a possible bias. As noted above, since 1965 states 
have been allowed the option of reimbursement for 
AFDC expenditures at the matching rate established 
for the Medicaid program. Under the Medicaid match- 
ing formula, the marginal price is positively correlated 
with state per capita income. This may impart an up- 
ward bias if the income variable used here does not 
adequately control for income. Thus, the price effect of 
matching is, if anvthing, stronger than indicated by 
these coefficients. 
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TABLE 2—ESTIMATED REGRESSION COEFFICIENTS 
(and tstatistics) 














1963-67 1968-72 1963-67 1968-72 1963-67 1968-72 
Time Period (1) (2) (3) (4) P (5) (6) 
Constant 1054. 677. 1512. 663. 1529. 579, 
Y .42 -63 .43 .64 .43 .66 
(6.95) (9.59) (7.15) (11.47) (6.42) (9.98) 
RPOP — 8531. —6521. —9546. — 6905. —9438. —6661. 
(—3.46) (—2.59) (—4.12) (—3.81) (—3.74) (—3.47) 
RCPT 38 24 38 25 40 21 
A (2.06) (2.06) (2.05) (2.34) (2.11) (1.86) 
MP —466 —655. —455 —672 — 462 —691 
P (—4.25) (—7.14) (—4.34) {(—9.20) (—4.36) (—9.28) 
F F 
(1.11) (0.33) 
NWH —308 —391. —367. —419, —396 —362 
(—2.91) (—2.53) (—4.00) (—3.52) (—3.81) (—2.71) 
NE 96 143. 81. 148. 77 149 
(1.81) (2.07) (1.57) (2.32) (1.48) (2.33) 
Ww 18 —99, 22. — 102. 20 —98 
(0.40) (—1.66) (0.48) (—1.81) (0.43) (—1.74) 
Os —568 — 664. —685, —690 — 164 —536 
(—4.28) (—5.71) (—8.47) (—8.22) (—3.85) (~—1.94) 
BS —144 —249. —137, —248 —185 —79 
(—2.18) (—3.06) (—2.08) (—3.19) (~1.34) (—0.48) 
T —148. —27. —143. —143 
(—2,04) (—0.13) (—1.97) (—1.96) 
TSQ 16. 1 45. 15 
(1.75) (0.12) (1.66) (1.65) 
NWHOS 126 —231 
(0.40) (~—1.14) 
NWHBS 91.0 —315 
(0.45) (~1.23) 
R .73 .78 73 78 73 78 
N 255. 255. 255. 255. 255. 255. 





Sources of Data: 


Y: Survey of Current Business, Table 2, p. 43, and Economic Report of the President, Table C44, 

RCPT, B: Public Assistance Statistics, Tables 4and 7. ` 

RPOP: Current Population Reports ..., and Public Assistance Statistics, Tables 4 and 7. 

F: Public Assistance Statistics, Tables 4 and 7; Sources of Funds Expended for Public Assistance Payments; Funds, 
by Source, Expended for Public Assistance Payments; and unpublished data for calendar year 1971 from the U.S. 
Department of Health, Education, and Welfare. 

MP: Characteristics of State Public Assistance Plans and unpublished data from the U.S. Department of Health, 
Education, and Welfare. 

NWH: Findings of the 1971 AFDC Study, Table 2; Findings of the 1969 AFDC Study, Table 2; Findings of the 1967 
AFDC Study, Table 2; and Characteristics of Families Receiving AFDC, 1961, Table 3. 

OS: Dummy=i for Alabama, Arkansas, Florida, Georgia, Louisiana, Mississippi, North Carolina, South Carolina, 
Tennessee, Texas, Virginia. 

BS: Dummy=1 for Delaware, District of Columbia, Kentucky, Maryland, Oklahoma, West Virginia. 

NE, W: Census region definitions. 


amounts to elimination of federal matching about 16 percent, or about $320 annually 
at the margin. The results imply that in for a family of four, a reduction of over 
the 1968-72 period such a change would $.6 billion in total AFDC payments. 

have reduced AFDC benefit levels by The results also indicate, not surpris- 
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ingly, that the level of transfers is strongly 
influenced by state per capita income, as 
predicted by the model. The coefficients of 
Y indicate that a $1.00 increase in real 
state per capita income raises real AFDC 
payments to a family of four by approxi- 
mately $.43 in the earlier period and $.64 
in the later period. The estimated elas- 
ticities of B with respect to per capita in- 
come (at the point of means) on the basis 
of these coefficients are .65 and 1.17. The 
income elasticity of AFDC payments thus 
appears to have shifted upward somewhat 
over the period analyzed. 

The predictions of the theoretical model 
are also supported by the highly significant 
coefficients of the recipient/population ra- 
tio and the absolute number of recipients, 
both of which have the expected sign in 
both periods. The significance of these 
variables is probably the most stringent 
test of the public goods nature of income 
redistribution under the AFDC program; 
failure to find significant effects for these 
variables would cast serious doubt on the 
applicability of the public goods model.® . 

Several observations are in order with 
respect to the coefficients of RCPT and 
RPOP. First, consider the effect of an in- 
crease in the AFDC caseload on benefit 
levels, holding state population constant. 
The direct effect of an increase in the num- 
ber of recipients (RCPT) is positive, 
whereas the effect of the concomitant in- 
crease in the recipient/population ratio 
(RPOP) is negative. The net effect of these 
two opposing influences will depend on the 
level of state population. For example, dif- 
ferentiating the regression equation for 

18 The only other study, to my knowledge, to use 
either of these variables to explain welfare payment 
levels is by Gold, who used the recipient/population 
ratio in a regression analysis of total state public as- 
sistance payments per recipient in 1957 and 1966. He 
estimated elasticities of —.07 and —.19, as compared 
with the estimate of about —.12 found here for both 
five-year periods. Gold’s estimated coefficient for 1957 


was insignificant, while his coefficient for 1966 was 
significant at the 95 percent level (one-tail test). 
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1968-72 with respect to RCPT yields: 
(14) @B/@RCPT = .25 — 6905./POP 


where POP is state population in thou- 
sands. This expression is negative for popu- 
lation values less than 27,620,000. For 
1963-67,.the corresponding expression is 
negative for population values less than 
25,121,000. Thus caseload increases tend 
to depress benefit levels in all states. How- 
ever, the net effect approaches zero as 
state population approaches these critical 
values, so that this effect is greater in small 
states than in large ones. 

Second, the estimated coefficients of 
RPOP are roughly consistent with those 
estimated for MP, the marginal matching 
rate. In the theoretical model developed in 
the previous section, the recipient/tax- 
payer ratio and the federal matching rate 
both enter the determination of benefits in 
the same manner, as multiplicative terms 
of the mc schedule. An equiproportional 
change in either variable will have the 
same effect on equilibrium benefit levels. 
Thus, the theoretical model predicts that 
the elasticities of benefit levels with respect 
to the two variables will be equal. On the 
basis of these estimates, the elasticity with 
respect to RPOP (at the point of means) 
is approximately —.12 in both time 
periods. The elasticity with respect to 
MP, —.23, is at least the same order of 
magnitude. 

The racial composition of the recipient 
population also exerts a strong influence 
on the level of payments. The coefficients 
of NWH imply that, ceteris paribus, a 
family of four in a state with an all-non- 
white recipient population would receive 
about $400 per year less than one in a state 
where all recipients were white." This is 
evidence of rather substantial discrimina- 


4 This is probably a conservative estimate of the 
effect of discrimination because as noted in fn. 9 above, 
NWH is subject to measurement errors which will bias 
its coefficient toward zero. 
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tion against nonwhite recipients on the 
part of (predominately white) taxpayers. 
It should be noted that the racial composi- 
tion variable is not simply acting as a 
proxy for low incomes or a political bias 
against welfare in southern states with 
predominately nonwhite caseloads, since 
both income and regional variables are 
explicitly included in the regression equa- 
tion. It is of some interest to inquire, 
however, whether the degree of discrimina- 
tion against nonwhites is more severe in 
the South than in the rest of the nation— 
i.e, whether variations in the racial 
composition of the caseload have a greater 
effect on benefit levels in these states. To 
test this hypothesis, two interaction vari- 
ables (WWHOS and NW HBS), formed by 
multiplying the Old South and border 
state dummies by NWH, were added to 
the regression equation. The results are 
shown in columns (5) and (6) of Table 2. 
In neither time period are these coefficients 
significantly different from zero. Thus, it 
appears that the degree of discrimination 
against nonwhites implicit in AFDC bene- 
fit levels does not differ significantly be- 
tween the South and the rest of the nation. 

While no signs were posited for the 
regional dummies, the estimated regional 
differentials conform roughly with what 
one might expect on the basis of casual 


15 Collins also found that the racial composition of the 
recipient population had a significant negative effect on 
AFDC payment levels in 1960. However, she does not 
report the regression coefficient for the race variable. 
The only other significant variable in her regression is 
state per capita income. Gold found highly significant 
effects of the racial composition of the state population 
on total public assistance payments per recipient in 
both 1957 and 1966. His estimated elasticities were —.14 
and —.18, as compared with elasticities of —.09 and 
41 estimated here. Again, the only other variable 
which was significant in both years was state per capita 
income. 

16 Gold also found that the inclusion of a dummy vari- 
able identical to the OS dummy used here had no effect 
on the significant negative coefficients of his racial 
composition variables in 1957 and 1966. Surprisingly, 
however, the coefficient of the regional dummy itself 
was insignificant in both years. 
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observation. As compared with the omitted 
north central region, benefits are sub- 
stantially ($685-$690) lower in the Old 
South and moderately ($137-$248) lower 
in the border states, ceteris paribus. There 
is also a small ($102) negative differential 
in the western region in the later period 
and a modest ($81-$148) positive differen- 
tial in the northeastern region. Although 
the dummy variables employed here may 
capture a variety of regional effects, it 
seems plausible that these differentials 
reflect systematic regional differences in 
taxpayers’ preferences for income redis- 
tribution. 

To provide an indication of the relative 
contributions of the independent variables 
to regional differentials in benefit levels, 
Table 3 presents mean benefits by region, 
regional differentials from the north central 
region mean, and the portion of regional 
differentials attributable to each variable. 
The effect of each variable on the regional 
differential in benefits is the product of the 
deviation of its mean in that region from 
the north central mean and the correspond- 
ing regression coefficient. Regional differ- 
entials are dominated by the intercept 
shift coefficients (i.e., the regional dum- 
mies). However, differences in mean mar- 
ginal matching rates and per capita in- 
come also substantially affect regional 
variations in benefits, particularly in the 
South.!” 


III. Conclusions 


The empirical estimates presented here 
for the AFDC program over the ten-year 
period 1963-72 are remarkably consistent 
with the public good model of income re- 


17 Tt should be noted that the differentials shown in 
Table 3 are not in any sense an absolute measure of the 
“importance” of each variable in determining benefit 
levels, since they are conditional upon the existing 
regional variation in the independent variables. In some 
cases (e.g., the marginal matching rate), this variation 
is susceptible to change by governmental policy, and 
in all cases the interstate variation is greater than the 
variation in regional means. 
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TABLE 3—REGIONAL DIFFERENTIALS IN AFDC BENEFITS 
Old South Border States West Northeast 
1963-67 1968-72 1963-67 1968-72 1963-67 1968-72 1963-67 1968-72 

Mean Benefit l 

(1967 dollars): 933. 1006. 1480. 1523. 1742. 1871. _ 1885. 2402. 
Differential from north g ' 

central mean: —795. —1024. —247. —507. 14. —159. 166. 372. 
Diferential due to dif- 

ferences in: : i 
Intercept —685.  —690. —137. —248. 22. —102. 81. 148. 
NWH —86. —129. —49. —72. 25. 34. 42. 46. 
Y. —265. —349. 26. 71. 9. 12. 79, 143. 
MP 285. 196. 75, —116. 4. — 54. —20. 78. 
RPOP —43, —54, —156. —131. —38. —49. —32. —70. 
RCPT —1. 2. —6. —10. —8. —1. 16. 27. 





distribution developed in Section I. State 


per capita income, the federal matching ' 


rate, the recipient/population ratio, the 
absolute number of recipients, and the 
racial composition of the caseload were 
all found to significantly affect state 
benefit levels in the directions predicted by 
the model. The significance of the recipient/ 
population ratio and the absolute number 
of recipients is especially noteworthy, 
since these variables are particularly char- 
acteristic of the public good model. 

The estimates also yield several impor- 
tant insights into the benefit structure of 
the state-run programs. The estimated 
elasticity of real AFDC benefits with re- 
spect to real state per capita income is 
close to unity, indicating that payment 
levels have kept pace with the growth of 
income. A more disturbing finding is the 
apparent discrimination against nonwhites 
in setting state benefit levels, which ap- 
pears to exist in all regions. The estimates 
also reveal systematic regional differen- 
tials in AFDC benefits, particularly in the 
South, which may reflect fundamental 
differences in taxpayers’ preferences for 
income redistribution. 

The estimated coefficients of the recipi- 
ent/population ratio and the absclute 
number of recipients indicate that the 
net effect of increases in the AFDC case- 


load is to depress benefit levels, ceteris 
paribus. The strength of this effect depends 
on population size, however, with larger 
effects occurring in the smaller states. 

The empirical estimates of the effects of 
federal matching presented here have im- 
portant policy implications. Previous stud- 
ies of the effects of matching have been 
misspecified and have employed biased 
estimation techniques. When the separate 
price and income effects of matching are 
estimated, as required by the theory, it is 
seen that the income effect represented by 
the average federal share is not signifi- 
cantly different from zero. The price effect, 
represented by the marginal matching 
rate, is highly significant, however. Since 
a wide variety of possible federal welfare 
policies operate on these two variables 
independently, it is important to draw this 
distinction. For example, the institution 
of a federally financed benefit floor which 
eliminated federal matching at the margin 
while holding constant—or even increas- 
ing—the average federal share of benefits 
would reduce benefit levels by about 
16 percent on the basis of these estimates. 
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The Production Function and Technical 
Change in Postwar Soviet Industry: 
A Reexamination 


By Papma Desal* 


In a pioneering article in a recent issue 
of this Review, Martin Weitzman rigor- 
ously analyzed the phenomenon of post- 
war economic growth in Soviet industry. 
His paper represents the first systematic 
attempt at identifying the production 
function for Soviet industry without 
making the competitive relations assump- 
tion. It interprets the growth of Soviet 
industry in terms of the elasticity of sub- 
stitution between capital and labor, and 
the rate of technical change. 

Weitzman’s main conclusions ere the 
following: (i) the constant elasticity of 
substitution (CES) production function 
with constant returns to scale adequately 
represents postwar growth in Soviet in- 
dustry; (ii) the estimated elasticity of 
substitution of .403 is significantly less 
than 1; and (iii) the estimated technical 
change parameter of .0205 is not different 
from the parameter value of .023 for 


* Russian Research Center, Harvard University. In 
the course of working on this paper, I have profited 
from prolonged and frequent discussions with T. N. 
Srinivasan and valuable suggestions from Martin 
Weitzman. Useful comments were made on a penulti- 
mate draft by Zvi Griliches, Bent Hansen, Alan Manne, 
Thomas Marschak, Tom Rothenberg, and Robert 
Solow. Thanks are also due to Abram Bergson and 
Gregory Grossman for comments on an earlier version 
of the paper. The computer work involved in the paper 
was done with speed and expertise by Bronwyn Hall. 
The non-linear estimation program used has been 
developed by Robert Hall. The financial support pro- 
vided by the Institute of International Studies at the 
University of California, Berkeley, during 1973-74, is 
gratefully acknowledged. An earlier version of this 
paper was discussed at the Stockholm, School of Eco- 
nomics and presented at the Econometric Society meet- 
ings in San Francisco in December 1974. 
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American manufacturing in the recent 
period. 

Given these parametric values, Weitz- 
man reaches two major conclusions with 
respect to the actual performance of Soviet 
industry in the postwar period and its 
future growth. With respect to its actual 
performance, he concludes that by the late 
1960’s “‘ .. . a low elasticity of substitution 
seems to imply that capital accumulation 
has outstripped labor growth by a wide 
enough margin that the drag due to dimin- 
ishing returns is significantly cutting into 
output growth. In the mature Soviet 
economy, labor scarcity appears to be a 
reality” (p. 685). Furthermore, the rate of 
growth of technical change of about 2 per- 
cent per year “ ... is not nearly so signifi- 
cant a determinant of economic growth as 
in some other economies. The Soviet post- 
war record looks very much like a classical 
model of economic growth with high rates 
of capital accumulation serving as the 
prime mover” (p. 685). 

As for the future implications of this 
scenario for Soviet industry, Weitzman 
concludes that “Instead of capital, labor 
and technical change will have to be in- 
creasingly relied upon as alternative 
sources of future economic growth” (p. 
685). But since “the growth of industrial 
labor force cannot in the near future rise 
significantly above what it has averaged in 
the past five years” (pp. 685-86), the 
Soviets can achieve high rates of industrial 
growth by actively encouraging the resid- 
ual element or technical change. “With in- 
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creased [technical change], the«Soviet 
growth scenario would resemble a little 
more closely the contemporary expansion 
of Japan and a few Western countries” 
(p. 686). 

These results and conclusions are im- 
pressive enough to raise the critical ques- 
tion: how dependable are Weitzman’s data, 
his specification of the production relation- 
ship for Soviet industry, and its theoretical 
underpinnings? 

Weitzman relies exclusively on estimates 
of output, industrial productive fixed 
assets, and industrial man-hours available 
in Soviet sources. However, in the ab- 
sence of corresponding data on raw ma- 
terials, he is constrained to develop a 
“hybrid” output series, weighting the 
output indexes of Soviet branches by 
their estimated 1960 value-added shares, 
and to work with this hybrid series and the 
available capital and labor data. 

Weitzman’s hybrid series cannot really 
be interpreted as a value-added series. 
Weitzman himself is aware of the limita- 
tions of his hybrid index. Thus he writes: 


In pretending that industrial output is 
a function of capital and labor alone we 
are introducing an error by omitting 
industrial purchases of inputs from 
other sectors, principally transporta- 
tion and agriculture. My distinct feeling 
is that such omissions turn out to be 
empirically irrelevant for industry as a 
whole. In any case it is difficult to obtain 
year to year input-output type data of 
the kind needed to test the importance 
of this omission. [p. 692] 


The principal task of this paper, then, 
is to test the importance of this omission. 
In doing this, I have developed a data 
series of raw materials used in Soviet 
industry, utilizing a technique which has 
been set out at length elsewhere,! and 
which I sketch briefly in the Statistical 
Appendix. Section A of the Appendix 


f 
t See my 1973 paper. 
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shows how gross output, value-added, and 
raw materials in Soviet industry at current 
prices can be derived. The former are 
described as Desai estimates as they differ 
from the official Soviet indexes of gross 
output.? Since I need these indexes at 
constant prices, the necessary price de- 
flators are developed in Section B of the 
Appendix. 

The resulting Desai estimates of gross 
output, raw materials, and gross value 
indexes are presented alongside and com- 
pared with the Soviet output index and 
Weitzman’s hybrid index in Section I. 
Next, in Section IT, alternative production 
functions are specified for Soviet industry, 
using both gross value-added (Desai) and 
gross output (Soviet and Desai) as the 
dependent variables. While the Weitzman 
assumptions of Hicks-neutral, disembod- 
ied technical change, and a multiplicative 
error term are retained, and his use of non- 
linear estimation technique is retained in 
preference to the use of competitive 
relations for estimating the production 
function, my specification of the produc- 
tion function in terms of gross output will 
allow for raw materials. 

Section III presents the “best” esti- 
mates. Among them, in turn, the CES 
production function with constant returns 
to scale, and with raw materials specified, 
appears to give the best fit. While the 
elasticity of substitution between capital 
and labor continues to be significantly less 
than one, the Hicks-neutral technical 
change parameter increases substantially 
to 3.5 to 4 percent annually. This and other 
implications of the analysis, plus directions 
for further econometric analysis, conclude 
the paper. 


I. Statistical Series 
The statistical methods set out in the 


2 For various cross-checks on my estimates, see my 
1973 paper. 
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TABLE 1—INDEXES oF Gross OUTPUT, Gross VALUE-ADDED, AND-MATERIAŁ PURCHASES IN SOVIET INDUSTRY 
































Gross Output Soviet Gross Weitzman Desai 
Material (Desai Output “Hybrid” “Hybrid” 
Gross Value-Added Purchases estimate) Index Index Index 
Rate of Rate of Rate of Rate of Rate of Rate of Rate of 
Single Growth Double Growth Growth Growth Growth Growth Growth 


$ Deflation of (1) Deflation of(3) Index of (5) 
Year (9) (2) (3) (4) (5) (6) 


1955 57.93 59.07 56.30 57.22 
64.50 
71.49 
79.67 
85.56 

100.00 

118.96 

127.40 

143.01 

148.30 

164.25 

177.74 

183.39 

205.88 

213.95 

233.79 

244.52 


1956 62.49 7.9 67.40 14.1 63.05 12.0 
1957 71.78 14.9 76.06 12.8 69.20 9.7 
1958 80.93 12.7 83.63 9.9 77.69 12.3 
1959 86.78 7.2 91.38 9.3 82.65 6.4 
1960 100.00 15.2 100.00 9.4 100.00 21.0 
1961 115.91 15.9 116.11 16.1 120.39 20.4 
1962 125.97 8.7 129.12 11.2 126.54 5.1 
1963 142.19 12.9 152.27 17.9 138.38 9.4 
1964 151.46 6.5 147.04 —3.4 148,93 7.6 
1965 164.49 8.6 177.30 20.6 157.72 5.9 
1966 175.42 6.6 178.93 .09 177.15 12.3 
1967 188.07 7.2 179.03 — 185.69 4.8 
1968 211.43 12,4 204.50 14.2 206.58 11.2 
1969 227.56 7.6 227.97 11.5 206.94 —— 
1970 251.21 10.4 267.36 17.3 217.00 4.9 
1971 - 263.23 4.8 289.34 8.2 222.12 2.4 


Index of (7) Index of (9) Index of (11) Index of (13) 


(8) (9) (10) aD (12) a3) (14) 
61.07 60.34 - 61.20 





12.7 67.43 19.4 66.33 9.9 67.25 9.9 
10.8 74.34 10.2 73.01 10.1 73.86 9.8 
11.4 81.91 10.2 81.29 11.3 81,83 10.8 
7.4 91.12 11.2 90.56 11.4 89.01 8.8 
16.9 100.00 9.7 100.00 10.4 100.00 12.3 
19.0 109.00 9.0 109.56 9.6 109.31 9.3 
7A 120.00 10.1 120.27 9.8 119.90 9.7 
12.2 129.00 7.5 131.21 9.1 130.37 8.7 
3.7 139.00 7.5 141.78 8.1 140.26 7.6 
10.8 151.00 8.6 153.41 8.2 151.88 8.3 
8.2 164.00 8.6 167.09 8.9 165.28 8.8 
3.2 180.00 9.8 183.65 9.9 181.78 10.0 
12.3 195.00 8.3 199.91 8.9 197.91 8.9 
3.9 209.00 7.2 215.2 7.6 

9.3 227.00 8.6 

4.6 244.66 7.8 





Notes: All figures in columns (1)-(8) and (13)-(14) are derived according to the method outlined in the Appendix. Figures in columns (9)-(10) 
are directly from Soviet sources. Figures in columns (11)-(12) are from Weitzman (p. 677). All figures in columns (2), (4), (6), (8), (10), (12), 
and (14) are the annual percentage growth rates of the corresponding figures in the preceding column. 


Appendix result in the following (con- 
stant-price) indexes of importance in our 
estimation of a production function for 
Soviet industry: gross value-added; ma- 
terial usage; and gross output (Desai). 
These are listed in Table 1, together with 
the following additional indexes: Soviet 
gross output’ Weitzman’s “‘hybrid”’;* and 
Desai’s “hybrid” (using Weitzman’s 
weighting procedure but Desai’s estimated 
value-added weights). The annual per- 
centage rates of growth of each series are 
also presented in Table 1. A few remarks 
on the different series are in order before 
the estimation of production functions, 
based on these series, is described in the 
following sections. 

It is clear now that the absolute levels of 


3 This series is taken-from the following sources: For 
1955-57, Promyshlennost? S.S.S.R., p. 36; for 1958- 
60, Narkhoz (1965, p. 125); for 1960-64, Narkhoz 
(1965, p. 126); for 1965-69, Narkhez (1967 and 1969, 
pp. 189 and 147); for 1970, Narkhoz (1970, p. 136); for 
1971, Jubilee Volume, p. 126. 

4 This series is taken from Weitzman, p. 677. 

5 The value-added figures in billion rubles, the cor- 
responding Desai weights, and the Weitzman weights, 
p. 690, are shown in the Appendix, Table A3. 


the indexes estimated by my methods 
(and presented in columns (1), (3), and 
(7)) are generally, but especially after 
1960, higher than the indexes in columns 
(9), (11), and (13). The gross value-added 
index I estimated via the double deflation 
method is generally higher than all the 
alternative index series. Secondly, the 
gross output index I estimated (column 
(7) of Table 1) and the index of gross out- 
put in Soviet sources (column (9) of Table 
1) are not far apart, although the corre- 
sponding rates of growth show consider- 


8 Also the double-deflated value-added series show a . 
rising trend with marked fluctuations. In my judgment, 
the fluctuations are a result of the method employed in 
deriving the series. On the other hand, they may reflect 
changes in inventories of materials. There is no way of 
tracking down these changes, if any, and adjusting for 
them on the basis of evidence on inventories in Soviet 
sources. Furthermore, a dip in the double-deflated value- 
added index in 1964 also seems to arise from the use of 
“inappropriate” price deflators for gross output and/or 
raw materials. Paul David (1962) has suggested that 
such dips can arise as a result of a change in the tech- 
nique of production. Such a possibility, which is likely 
in the case of double-deflated value-added index number 
comparisons between two points of time which are far 
wide apart, can be ruled out in the present case where 
the comparison is between two consecutive years. 
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able divergence from year to year.’ 

The most striking observation is with 
respect to the Soviet gross output index 
(column (9)), the Weitzman hybrid index 
(column (11)), and the Desai hybrid index 
(column (13)). These three indexes and 
their growth rates are practically identical. 
The Weitzman index and the Desai index 
are identical, thus bearing out Weitz- 
man’s argument that “the industrial pro- 
duction index appears to be remarkably 
insensitive to changes in the value-added 
weights caused by somewhat different 
assumptions used in composing them” (p. 
691).8 Finally, in the estimation that fol- 
lows in the next two sections, I used the 
Weitzman estimates of industrial man- 
hours and his series on fixed assets to 
focus sharply on the differences introduced 
by my explicit consideration of raw ma- 
terials in contrast to Weitzman’s analysis. 


II. Specification of the Production 
Function 


The specification of the production func- 
tion and the underlying assumptions in the 
following analysis are essentially similar to 


1 The main reason for the divergence is that whereas 
I derive the gross output series first in current prices 
and then in constant prices by defiating the former with 
a suitable price index, the Soviet method is to derive the 
output series, beginning with the enterprise, by multi- 
plying physical enterprise output with the product price 
of a given year. Incidentally, the average rates of 
growth of value-added (single deflated and double 
deflated) in columns (2) and (4) are higher than the 
average tates of growth of gross output, Desai and 
Soviet, in columns (8) and (10). The higher rate of 
growth of value-added in Soviet industry (with 1950 
== 100 and for a slightly shorter period) as compared to 
that of gross output is also emphasized by Judith 
Thornton (1970). 

8 In my judgment, the industrial production index 
would remain “insensitive” not only because the value- 
added weights are spread over a range of .66 percent 
(for Desai weights) and .82 percent (for Weitzman 
weights) in Glass and ceramics and of 29 percent for 
both in Machinebuilding and metalworking but also 
because the spread in the branch production indexes 
themselves (to which the weights are applied), at least 
up to 1963, is not very large. For example, in 1963, the 
minimum production index is 109.64 in Soft goods and 
the maximum is 149.72 in Machinebuilding and metal- 
working, thus indicating a spread of 40.08 points. 
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those of Weitzman. The difference is that 
the dependent variable is defined here 
alternately in terms of gross output and 
gross value-added, and raw materials are 
explicitly considered. By contrast, Weitz- 
man’s dependent variable was a hybrid 
index (an overall industry output index 
where the branch output indexes are 
weighted by value-added-share weights), 
and raw materials were ignored among the 
explanatory variables. Furthermore, as 
noted in the previous section, Weitzman’s 
hybrid index is almost identica] to the 
Soviet gross output index for total indus- 
try. This being so, the omission of raw 
materials as one of the explanatory vari- 
ables in the production relationship should 
distort Weitzman’s parametric estimates. 

The CES and Cobb-Douglas forms with 
variable and constant returns to scale were 
fitted to the time-series data. Two gross 
output series, Soviet and Desai, and Weitz- 
man’s hybrid series,’ were used for esti- 
mating production functions defined on 
capital, labor, and raw materials. The two 
value-added series I derived, double-de- 
flated and single-deflated, were used to 
estimate production functions defined on 
capital and labor alone.’® Thus, given that 


3 Weitzman’s hybrid index may be treated as if it was 
an output index because it works with Soviet branch 
output indexes, merely using value-added for weights. 
Strictly speaking, the Weitzman index can be inter- 
preted as a value-added index if materials are a fixed 
proportion of gross output in each branch throughout 
the period under consideration. This is, however, an 
extremely restrictive assumption and is not validated 
by an examination of the gross output and materials 
series employed in our analysis. 

10 It is relevant here to indicate the theoretical 
rationale for adopting either the single-deflated or the 
double-deflated value-added series in specifying the pro- 
duction function. David (1966) has shown that if ob- 
served payments to factors (i.e., value-added) result 
from profit maximization subject to the constraint of a 
linear homogeneous production function, under condi- 
tions of perfect competition in product and material 
markets, then the net output index can be obtained 
simply by deflating an index of current value-added by 
the index of the industry’s product price. David thus 
provides a rationalization for using a single-deflated 
value-added index in the specification of a production 
function. He further argues that the double deflation 
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(in a three-factor production function) 
each CES form was tried with four alterna- 
tive parametric restrictions on pairwise 
elasticities of substitution," altogether 30 
trials were made for the gross output pro- 
duction function and 8 for the value-added 
variety. 

Of these 38 trials, the presentable re- 
sults were (fortunately) confined to 5. 
All 5 were CES, none Cobb-Douglas, and 
none showed variable returns to scale. In 
essence, then, the following three forms of 
the CES production function were fitted 
with (varying degrees of) success: 


(1) CES (1): Constant returns to scale 
Or(t) = Are*[arKy1(t)-o + BrLr(t)-* 
+ (1 — ar — Br) R(t) j “Vere 


where 
Ar> 0, Ose+hrsl, a2 0, 
Br 2 0, pI > —1 
method requires no formal assumption, and “... be- 


cause it makes no theoretical assumptions, it yields no 
more than hypothetical calculations which are not 
particularly appropriate for production function 
analysis” (p. 425). However, a rationale can be pro- 
vided for the use of double-deflated value-added on the 
basis of further work by Kenneth Arrow and Bent 
Hansen. Thus Arrow has argued that if capital and 
labor are (weakly) separable from materials in produc- 
tion of gross output and if both the gross output and 
the “nested” production functions are homogeneous, 
then with further assumptions of profit maximization, 
it is possible to derive an index number of value-added 
up to a proportionality factor. Carrying the argument 
further, Hansen has argued that under the same as- 
sumptions, the Arrow index of value-added can be in- 
terpreted as a double-deflated value-added index. Han- 
sen further argues that David’s single-deflated value- 
added index differs from a double-deflated index by a 
term which can be interpreted as a terms-of-trade term 
(p. 10). It would, therefore, seem that under the as- 
sumptions of linear homogeneous production functions, 
profit maximization and separability, both the single- 
deflated and double-deflated value-added index series 
have a theoretical rationale for production function 
analysis. 

4 Thus, in the first variation of the CES form, the 
elasticity of substitution among the three factors taken 
two at a time is defined to be equal to, say, e; in the 
remaining three variations, the elasticity of substitu- 
tion between a given pair of factors is defined to be 
equal to ø, whereas the elasticity between the remaining 
two pairs of factors is specified to be equal to unity. 
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and elasticity of substitution between 
[Ar(t), Lr(t)] = [Kr(t), Rr(t)] 
= [Zr(t), Rr(t)] = 1/or +1 

(2) CES (IT): Constant returns to scale 
Or(t) = Aret [orKr(t) r 

+ = aLe r j R(t) o er 
where 
Ar>0,O0<Sars1,0Sy<1,o2-1 


and elasticity of substitution between 





[Kr(t), Lr(t)] = ez 


[Kr(t), Rr(t)] = 1 
[Zr(t), R] = 1 
(3) CES (1): Constant returns to scale 
Yr(t) = ArertlærK (tye 
+ (1 = er) Lrt) er Mere O 
where 


Ar > 0, O0<ar <1, pr = —~—1 


In specifications (1) and (2), Or refers to 
gross output, and in specification (3), Fr 
refers to gross value-added. In all the spec- 
ifications, Kr, Lr, and Rr refer respec- 
tively to fixed productive assets, annual 
man-hours, and material usage. 


III. Results and Conclusions 
A. “Best? Estimates 


In Table 2 the estimated parameters for 
trials, corresponding to the three produc- 
tion function forms just listed and corre- 
sponding to alternative estimates of the 
dependent variable, have been presented. 
All the parametric values satisfy the speci- 
fied limits; but not all of them are statisti- 
cally significant. 

While some readers will find it possible 
to accept more than one of the five results 
presented in Table 2, my view is that the 
best result is for CES with gross output 
and identical elasticities of substitution 
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TABLE 2—Propuction Function Estimates FOR SOVIET INDUSTRY: 1955-19699 
Hicks- 
neutral 
technical Elasticity a 8 Returns 
Formof Dependent change of substi- (Capital (Labor to 
equation variable parameter tution? coefficient) coefficient) y scale R d SSR 
(aye (2)° (3)4 (4) (5) (6) (7) (8) (9)! (10) (11)8 
(1) CES (I) Soviet gross 0.0408 9.2771 0.0210 0.6798 0.2992 0.9994 1.8591 0.0012 
output (0.0052) (0.1811) (0.0857) (0.0112) 
(2) CES UI) Soviet gross 0.0354 93,1987 0.1997 0.8003 0.7611 0.9994 1.6154 0.0013 
output (0.0031) (0.1361) (0.0984) (0.0112) 
(3) CES (II) Desai gross 0.0034 0.1758 0.8801 0.1199 0.3184 0.9990 2.3292 0.0026 
output (0.0071) (0.2862) (0.1295) (0.0162) 
(4) CES (I) Single- 0.0152 0.2070 0.8619 0.1381 — 0.9970 1.5629 0.0084 
deflated (0.0152) (0.1837) (0.0276) 
value- 
added 
(8) CES (T) Double- 0.0101 0.1686 0.8930 0.1070 — 0.9913 2.3144 0.0222 
deflated (0.0187) _ (0.2270) (0.0449) 
value- 
added 











8 All the values in parentheses are the standard errors of estimates of the relevant coefficients, The standard errors of estimates of the elasticity 
of substitution coefficient e (where o=1/1-++p) have not been stated, The t-values of the estimated coefficients p in each case indicate that at 
the 95 percent confidence interval, the values of the elasticities of substitution coefficients are statistically significant. 

> All production functions are characterized by constant returns to scale. The forms of the equation in column (1) are spelled out in detail in 


the text. 


© The dependent variables in column (2) in terms of indexes with 1960=100 are stated in Table 1. 

4 The equations in the text also specify the limits to the values of the parameters in columns (3) to (8). 

The elasticity of substitution in CES (T) is equal at 1/1+p for all pairs of factors. For CES (II), the elasticity reported in the column is 
between capital and Jabor, whereas that for all other pairs is equal to unity. 

f R? in column (9) is (correlation coefficients)2, d in column (10) is the Durbin-Watson statistic. 

£ SSR in column (11) is the sum of squared residuals and the values in parentheses are the standard errors of the regression. 


between each pair of factors in row (1). 
This can be argued as follows: since the 
R? is high and almost equally good in all 
cases, we can shift attention to the sum of 
squared residuals in column (11). It is seen 
that the last three production functions 
show a substantially higher sum of squared 
residuals; hence the first two, CES on gross 
output, would seem more acceptable on 
that account. Note also that for the last 
three equations, the standard errors of 
estimate for the technical change parame- 
ters are too high and make them statisti- 
cally insignificant. 

Hence the (first) two CES production 
functions with alternative specifications 
of the factor elasticities of substitution 
seem to be the best fits. However, among 
the two, we may further prefer the first 
form, with the elasticity of substitution 
between each pair of factors at approxi- 
mately 0.28, over the second form which 
postulates an elasticity of substitution 
between capital and materials, and be- 
tween labor and materials, at unity and 


thus in excess of the estimated elasticity 
of substitution between capital and labor 
only at approximately 0.20. 


B. Economic Implications 


Regardless, however, which of the two 
CES forms on gross output is chosen as 
the more acceptable, my conclusions are 
similar to Weitzman’s in two respects: the 
CES constant returns to scale production 
function adequately describes the pro- 
duction relationship in Soviet industry; 
and the elasticity of substitution between 
capital and labor is significantly less than 
one, thus indicating diminishing returns 
to factor proportions. An amusing conse- 
quence of this finding by Weitzman and 
myself is that the imputed (competitive) 
share of labor income in Soviet industry 
rises over time whereas the actual (Soviet) 
share of labor income has fallen over time. 
The Marxist-Leninist system would thus 
seem to be of dubious trendwise value to 
the industrial proletariat compared to 
labor’s potential share under the capitalist- 
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competitive system |}? 

However, in contrast to Weitzman’s esti- 
mated Hicks-neutral technical change 
parameter of 2 percent, my analysis leads 
to a higher estimate of 3.5 or 4 percent. 
This finding is clearly of some importance 
in suggesting that the rate of Soviet tech- 
nical change is significantly higher than 
that arrived at by Weitzman. The. con- 
clusion that the Soviet technical change is 
as high as 3.5 or 4 percent is, of course, 
fully consistent with the widespread view 
of the generally low level of Soviet tech- 
nology and, in fact, may even complement 
that view if one attributes the high rate 
of technical change to a process of “‘catch- 
ing up.” 


2 The difference between imputed and actual shares 
is referred to by Thornton (Section IV, in her important 
paper). However, she argues: “But the Cobb-Douglas 
form with fixed factor shares provides a poor approxi- 
mation to the data for Soviet industry in this period 
when the share of capital shows a considerable increase,” 
and “In his production function study, Weitzman found 
elasticities of substitution ranging in value from .274 to 
.403. In contrast, the data presented in this study in 
which a rise in the capital-labor ratio is associated with 
an increasing share of capital would seem to imply an 
elasticity of substitution greater than unity” (pp. 867- 
68). The imputed and actual shares can in this manner 
be discussed interchangeably only if the Soviet system 
has worked within a fully competitive framework during 
the period under consideration. This, however, would 
be an extraordinary assumption to make. It is precisely 
for this reason that both Weitzman and I have used the 
non-linear estimation technique for estimating the 
production function for Soviet industry and avoided 
using the competitive-relations estimation technique 
pioneered by Arrow et al. 

18 I might also add that, in a separate study in which 
I analyze the forms of the production function, the 
elasticities of substitution, the returns to scale, and the 
technical change parameters for various branches of 
Soviet industry in the postwar period (using identical 
estimation procedures to those used in this paper), I get 
the following values of the technical change parameters: 
Electricity: 1.69-3.15 percent; Ferrous metallurgy: 1.74 
percent; Chemical and mining-chemical: 7.68 percent; 
Machinery and metalworking: 4.89 percent; Construc- 
tion materials: 2.80-3.36 percent; Light industry: 2.16 
percent; Food industry (i.e., mainly processed food 
items): 4.96 percent. Leaving out Fuel, Wood, wood- 
working and paper-cellulose, and Glass and ceramics, 
these branches nonetheless cover a preponderant 
amount of Soviet industrial output. The approximate 
average of these branch technical change parameters 
indicates an aggregate industry parameter closer to 3.5 
to 4 percent than Weitzman’s 2 percent. 
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However, a further comment on the con- 
trast between the estimates by Weitzman 
and myself is in order. The higher estimate 
in my analysis which accounts for the ma- 
terial inputs omitted in Weitzman’s analy- 
sis could well indicate that technical 
change in Soviet industry was material 
saving. Since the estimated elasticity of 
factor substitution is also less than one, it 
may well be that an examination of factor- 
augmenting forms for the technical prog- 
ress function may yield results that indi- 
cate biased technical change.’® Since the 
coefficient of capital stock in my preferred 
function is statistically insignificant, it is 
also possible that the introduction of 
biased technical progress could change the 
situation in that regard as well. This is 
clearly the next analytical step to be taken 
in the interpretation of technical progress 
in Soviet industry. 


STATISTICAL APPENDIX 


A. Method of Deriving Gross Value of Output, 
Gross Value-Added, and Material Usage 
in Soviet Industry at Current Prices 


The method of deriving these three com- 
ponents in Soviet industry is stated at length 
elsewhere. Here I briefly recapitulate the 
essential steps. Note first that: 


(A1) Dy(t) = dr(t)-Kr(t) 


4 This would also seem to be indicated by the fact 
that the technical change parameters for CES on value- 
added (double-deflated and single-deflated) are sub- 
stantially lower (even below Weitzman’s) while being 
admittedly statistically insignificant. The hypothesis 
of material-saving technical progress in Soviet industry 
also sound prima facie plausible to those who think, a la 
Kennedy-Weizsacker lines, that the scarcity and/or 
dearness of a factor tends to bias technical change in the 
direction of seeking new techniques to economize on its 
use. Clearly Soviet firms, like firms in developing coun- 
tries with quantitative restrictions on imports of ma- 
terials, tend to carry high inventories and may also be 
directing their technical R and D efforts toward “re- 
ducing the dependence” on the precarious supply of 
materials in a centrally planned economy. 

% Recall that both Weitzman and I use the Hicks- 
neutral form of technical progress in our estimates. 

16 See my 1973 article. It also extends the method to a 
derivation of these components in various branches of 
Soviet industry and further breaks down the estimates 
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where K7(t) is defined as the average produc- 
tive fixed assets in industry as a whole during 
year t in terms of 1955 prices, dr(t) is the 
rate of amortization in industry, defined as a 
ratio of Kr(t), and Dy(t) is the level of de- 
preciation or amortization in industry during 
year t. 

The second set of relationships below 
links Dr(t) thus obtained to total expenditure 
in industry during t: 


Dr(t) 
mr(t) 


where E;7(t) is defined as total expenditure 
during t in industry on raw materials, fuel 
and electricity, amortization, wages plus 
social security deductions and “other ex- 
penditures,” and m;(t) are the parameters 
which express amortization during t in indus- 
try as a proportion of fotal expenditure in 
industry. 7 

The total expenditures Ær(t) derived in 
(A2) above are in current enterprise prices, 
i.e., these prices are net of taxes; however, 
these expenditures include the taxes on 
purchases (such as oil and raw materials of 
Light and Food industries) made by indus- 
try. Next, we define gross output: 


(A3) Or(t) = Ex(t) + Pr(t) 


where P;(t) are the levels of industry profits 
given in Soviet sources. Moreover we have 
the definition of value-added: 


(A4) F(t) = Pr(t) + Dr(t) + Writ) 


where Wz(t) are wages in total industry and 
are derived below: 


(A5) W(t) = wr(t) - Ex(t) 





(A2) Ex(t) = 


and w(t) are available in Soviet sources. 
It is also clear from equation (A2) above 
that the method outlined here also gives 


of gross output in total industry between Groups A and 
B (i.e., Heavy and Consumer Goods sectors in Soviet 
terminology). The total industry, branch, and group 
estimates are compared for reliability with the corre- 
sponding figures in Soviet sources. All the sources of 
data derived from applying the set of equations in the 
Appendix, their specific features and their limitations 
are discussed at length in the article, and are not re- 
capitulated here. 
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expenditures on materials (including auxil- 
iary materials), fuel and electricity in indus- 
try. We hereafter refer to these as material 
purchases. Note that according to Soviet 
practice, these material purchases include 
purchases from sectors such as Transport 
and Communications.” 


B. Method of Converting Current-Price into 
Constant-Price Estimates 


The next task consists of converting these 
three series of gross output, gross value- 
added, and material purchases at current 
factor-cost prices into constant prices with 
1960=100. The gross output series are 
deflated with the Soviet price index in indus- 
try and then converted into indexes with 
1960= 100. The resulting estimates are given 
in column (7) of Table 1. 

As for gross value-added, the standard 
procedure for converting gross value-added 
series in Soviet industry into constant prices 
has been to use the single deflation method: 
i.e., to employ price indexes of gross output." 
Adopting this procedure, the resulting index 
of this series with 1960 = 100 is presented in 
column (1) of Table 1. 

However, we can also use the double 
deflation method by (a) first converting both 
the gross output and material purchases 
series into constant prices with their respec- 
tive price deflators, and (b) then subtracting 
the material purchases series from the gross 
output series. The method of deriving a suit- 
able price index for deflating the material 
purchases in industry, then, consists of the 
following three steps: 

(i) On the basis of the information in 
the 1959 and 1966 input-output tables given 
in Soviet sources,’ total material purchases 


17 Both the input-output tables for 1959 (Narkhoz 
1960, pp. 104-43) and for 1966 (Narkhoz 1967, pp. 64- 
111) include purchases by various sectors of industry 
from Transport and Communications, Trade and Sup- 
plies and Others. 

18 For example, see Thornton, pp. 865-66. 

19 See Narkhoz (1960, pp. 104-43) and Narkhoz (1967, 
pp. 64-111). These tables indicate that purchases by 
industry from sectors such as Agriculture, Transport 
and Communications, Supplies and Others are respec- 
tively 36 percent and 37 percent of total material pur- 
chases by industry in 1959 and 1966. In my judgment, 
these figures of extra-industry purchases by industry 
are substantial and contradict Weitzman’s assumption 
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TABLE Al—AssoLuTe Prices AND Price INDEXES IN SOVIET AGRICULTURE; TRANSPORT AND COMMUNICATIONS® 














Price Per Tonne/km. 


Price Per Tonne of Transport and Price Index in 





of Agricultural Price Index in Communications Transport and 
Output Agriculture Output Communications 
@ Gi) Gi) Gv) (v) 
1958 144,299 107.10 598 86.79 
1959 153.273 113.76 .639 92.74 
1960 134.736 100.00 .689 100.00 
1961 142.847 106.02 .678 98.40 
1962 164.962 122.43 .662 96.08 
1963 182.350 135.34 647 93.90 
1964 148.581 110.27 646 93.76 
1965 180.112 133.68 .651 94.48 
1966 177.536 131.76 .651 94.48 
1967 177.690 131.88 .658 95.50 
1968 176.697 131.14 643 93.32 
1969 195.387 145.01 643 93.32 
1970 211.650 157.08 .653 94.71 
1971 226.360 168.00 -660 95.79 


a Column (ii) is shown in rubles, and column (iv) in kopecks. 

Notes: Gross values of agricultural and transport and communications outputs for 1958, 1963, 1963, and 1964 are 
taken from Narkhoz (1964, p. 677 and p. 67); for 1960 and 1965-70, from Narkkoz (1970, p. 607 and p. 60); for 1971, 
from Jubilee Volume, p. 59. 

For 1959, 1961, and 1962, the gross values of outputs in each sector are derived by applying the proportions of 
these for each year to the absolute levels of gross outputs in the economy as a whole. The relevant information is 
given in Narkhoz (1962, p. 64). 

Physical outputs in Agriculture for 1958-70 are taken from Narkhoz (1970, p. 273); for 1971, from Jubilee Volume, 
p. 217. Physical outputs in Transport and Communications for 1960-71 are from Jubilee Volume, p. 293; for 1958 
and 1959, from Narkhoz (1965, p. 457). 

Columns (ii) and (iv) are derived by dividing the gross values of outputs in each sector by the corresponding physi- 
cal volumes of outputs. 

Columns (iii) and (iv) are derived from the corresponding entries in columns (ii) and (iv) with 1960= 100, 


Agriculture, Transportation and Communi- 
cations, respectively. 

(ii) The price indexes in Soviet Agricul- 
ture, Transport and Communications are 


by industry are allocated in the proportions 
of 0.68, 0.21, and 0.11 to industry itself, to 





that “...such omissions [of purchases by industry 


from Agriculture and Transportation] turn out to be 
empirically irrelevant for [Soviet] industry as a whole” 
(pp. 691-92). Furthermore, it is possible to compute the 
magnitudes of extra-industry purchases as a proportion 
of gross value of output in industry in the following man- 
ner: Applying the proportions of extra-industry pur- 
chases of 36 to 37 percent in 1959 and 1966 to the cor- 
responding material purchases by industry of 78.609 
billion and 173.998 billion rubles estimated via the 
method of Section A of the Appendix, one gets the 
values of 28,299 and 64.379 billion rubles as estimates of 
extra-industry purchases by industry in 1959 and 1966, 
respectively. Dividing these by the corresponding values 
of gross outputs in industry of 118.743 and 259.266 
billion rubles in 1959 and 1966, again estimated in Sec- 
tion A of the Appendix, the percentages of extra-indus- 
try purchases by industry as proportions of gross value 
of output in industry turn out to be 24 percent in 1959 
and 25 percent in 1966. These are by no means insig- 
nificant amounts. : 


derived by evaluating the gross output in 
each at current prices and dividing it by the 
physical volume of the corresponding output. 
The series of absolute prices and the corre- 
sponding price indexes in Agriculture, Trans- 
port and Communications derived from the 
use of the relevant information in Soviet 
sources are presented in Table Al. 

(iii) Finally, the composite price index 
for deflating material purchases by industry 
is derived by applying a weight of 0.68 to the 
price index in industry itself, of 0.21 to the 
price index in Agriculture and of 0,11 to the 
price index in Transport and Communica- 
tions. This composite price index is pre- 
sented in Table A2. 
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TABLE A2—Price INDEX FOR DEFLATING MATERIAL PURCHASES BY INDUSTRY® 





(1) (2) (3) (4) (5) (6) 1) 
1958 1959 1960 1961 1962 1963 1964 





(8) (9) (10) (11) (12) (13) (14) 


1965 1966 1967 1968 1969 1970 1971 





98.68 100.73 100.00 101.08 104.28 106.75 


101.47 105.10 


104.02 109.59 109.20 112.11 116.17 118.58 





a The price deflator for 1958 is used for deflating material purchases during 1955-57. 


TABLE A3—Data UNDERLYING DESAI 
HYBRID InpEx®> 





Desai 
Gross 
Value- Desai Weitzman 
Branch Added Weights Weights 
(1) (2) (3) (4) 
Electricity 1.770 3.87 5.01 
Fuels 5.489 11.99 14.73 


Ferrous metals 2.784 6.08 7.47 
Nonferrous metals 1.379: 3.01 3.70 
Wood & paper products 3.896 8.51 9.84 
Construction materials 2.131 4.65 6.42 


Chemicals 1.939 4.23 4.36 
Glass and ceramics -304° .66 .82 
Machinebuilding and 

metal working 13.207 28.84 28.89 
Soft goods 6.420 14.02 10.35 
Processed foods 6.473 14.14 8.41 


Source: As explained in the text. 

a The weights are applied to the branch gross output 
indexes available in Soviet sources, by both Weitzman 
and Desai. 

b Column (2) is shown in billion rubles, and columns 
(3) and (4), in percent. 

° Weitzman estimates. 


The gross value-added figures in industry 
derived by using the double deflation pro- 
cedure are converted into indexes with 
1960=100 and presented in column (3) of 
Table 1. The indexes of material purchases 
with 1960= 100 are presented in column (5) 
of the same table. 
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Public Safety 


By SERGE-CHRISTOPHE Koim* 


All measures taken by the public sector 
have some influence upon the occurence of 
human deaths and other bodily injuries. And 
to diminish these risks is the essential or 
unique aim of a number of them, which 
include both expenditures and regulations. 
What is the optimum for these measures? Is 
the present situation close to it? 

A very strong negative answer to the latter 
question has often been suggested by the 
observation of the marginal costs incurred to 
save lives in various sectors by various 
measures (or, equivalently, of the marginal 
efficiency of life saving expenditures). The 
information is plentiful for several countries; 
in English, let me just mention the studies by 
William Gorham and Dan Usher and the 
references they give. The result is always of 
the same order of magnitude: according to 
sectors and measures, these marginal costs or 
efficiencies can be multiplied by factors up to 
thousands. Can we conclude that human life, 
the most important commodity, the only one 
which is an indispensable complement to the 
enjoyment of any other, is also the one pro- 
duced with the grossest misallocation and 
waste? 

Several arguments have been and could be 
advanced to justify discrepancies in these 
marginal costs and efficiencies. Their general 
presentation and discussion can be feund in 
my paper (1975). One of them is by far more 
important than the others, and I focus on it 
here. It will give results such that, most of the 
time, the number of dollars spent to avoid a 
marginal casualty must be higher the more 
“collective,” or “public,” the danger is in some 
sense. And, it will turn out that computations 
from purely technical observable data can 
tell us whether safety has received too little 
or too much emphasis in any given sector. 


* School for Higher Studies in the Social Sciences, 
and CEPREMAP, Paris. The present English {and ab- 
breviated) version was presented at a conference on 
Public Economics organized by Israel’s Scientific Re- 
search Council at Kibbutz Kiryat Anavim, June 1975. 
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I. Assumptions 


Unavoidably, a number of simplifications 
must be accepted. In some cases, my model 
and results will be directly applicable. In 
others, the model must be completed by other 
considerations, and the role of this study 
then is to show the way toward important 
phenomena and conclusions. The main 
simplifications are as follows. I shall ex- 
plicitly consider only death, but the same 
analysis applies to other bodily injuries; 
more generally, it is the theory of optimum 
allocation of nontransferable consumptions 
produced by both private and public inputs 
(education and recreation are other cases). 
There is only one period, short enough so 
that everyone’s probability of dying during 
this period is small. The main problem con- 
sidered will be to allocate public safety funds 
between several uses, and the only valuable 
effect is to reduce casualties; I assume no 
effective nonnegativity constraints on these 
different amounts. Finally, there will be no 
externalities, an assumption which has four 
main applications here. 1) There are no 
Pareto-irrelevant (distributional) price ex- 
ternalities, which means that either the con- 
sidered variations affect too small a sector of 
the whole economy to influence prices, or 
that price effects are compensated. 2) There 
is no externality in consumption: individuals 
are not directly affected by the consumption- 
work choices of others, be it through their 
tastes or their choices’ nonbudget con- 
straints. 3) As a special case of 2), individ- 
uals are not so affected by the probability of 
death of others. 4) The death probability of 
individuals is not affected by the others’ 
choices, i.e. we exclude manslaughter. 
(Accidents as “congestion externalities” are 
analyzed in my book (1970).) 

The last three cases require an explana- 
tion. For individuals’ choices about con- 
sumption, work, safety, etc., for both the 
decision and the evaluation, the biological 
“individual” is not, in fact, the right social 
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unit. To consider “the family” as the unit 
would be far better. This term is, however, 
ambiguous. Every biological individual is the 
center of concentric circles of individuals 
who are more or less directly (i.e., not 
through markets) concerned by, and partici- 
pating in, “his” choices: himself, the nuclear 
family, relatives, friends, acquaintances, etc. 
They, more or less, have a feeling for the indi- 
vidual’s situation and influence the corre- 
sponding choices. Then, the absence of inter- 
individual externality means that, in some 
sense, their influence is “proportional to” 
their feeling. This participation in choice is 
through suasion, “reciprocity” exchange, 
vicarious choice, an individual’s desire to 
please another, etc. This paper is not the 
place to develop this analysis. Let me just 
mention its application to the question of 
risks of death. Who is concerned by an indi- 
vidual’s survival probability? First, himself. 
Then his closest family, first for affective 
reasons, often with the same intensity as the 
individual himself, and for material and eco- 
nomic reasons. Then his friends, relatives, 
etc. Then members of the social communities 
to which he belongs (neighborhood, church, 
region, nation, mankind), with a spectrum 
of degrees of intensity. We are assuming here 
that the influences on the individual’s 
choices which affect his death probability (as 
well as on other aspects of his well being) 
internalize the corresponding feelings, espe- 
cially at the intrafamily level where they 
would be impossible to ignore. 


II. Optimality Conditions 


Turning now to traditional economic con- 
cepts, let ¿ be an individual, »* his death 
probability, v? his marginal willingness to pay 
for p°, s* the social marginal value of his 
wealth. We assume “normal” individuals 
and society so that v'<0, s?>0, and all the 
sê are equal if “distribution is optimal.” 
The term y’ is the set of parameters describ- 
ing ts “situation” (commodities consumed, 
work, location, etc.); æ; is the amount of 
public money spent to reduce risk of type 7; 
and « is the vector of x; From the assump- 
tions, p* is a function of x and y? only: 
pi= pila, y), where pj=d0p*/dx; is the “di- 
rect” marginal effect of x; on $f; we shall 
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normally have p}<0. The individual i 
chooses y* in a possibility set Y? (which 
includes in particular its budget constraint 
but does not directly depend upon p”, and 
y” for i’), so as to maximize his utility 
function u‘[y*, pi(x, y]. It is shown in the 
Appendix that an optimality condition for 
æ; is that >. s‘v‘p} is the same for all j. This 
condition holds if æ; is given, but it also 
holds if we explicitly consider how this sum 
is obtained, for instance through taxation of 
any kind, as long as the x; enter in the prob- 
lem’s constraints only ‘by their sum. The 
result can be applied to any set of risks j 
(containing at least two 7’s). 


Jil. Direct and Indirect Effects 


With given functions «ê and Y°, the y* 
chosen by individual i, y**, depends upon 
xiyi* = y'*(¢). We assume that this function 
is differentiable for the present exposition, 
although it is not necessarily so in this field 
(decisions to incur or shun some kind of 
risk). The sensitivity (total derivative) of 
p for x; is 








i 7 ik 
i dp à Op OV 
| eee ee 
? dx; Pi 3 ay* Ox; 


where the yj, are the components of y*. In the 
normal case 0>P;>j, meaning that the 
increment in income received by the gift in 
safety through an increase in «; is redistrib- 
uted among several items of consumption, 
including some left in safety. 

It is usually possible to distinguish for 
each g; a subset of y4, say those with kE K;, 
which are parameters chosen by the in- 
dividuals and having some influence on 
their risk which is affected by 4;; thus, 
0p;/dy,=0 for kÆ K;; we then call 


ik 
OVE 








The normal case seems to be such that 
0>7i> p. The case 7j=} generally implies 
that the individual has no influence on the 
risk affected by «;. Ordinary behavior seems 
also to suggest that m= Pj is not infrequent. 

We now have three candidates for mea- 
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suring the marginal efficiency of x; in number 
of lives saved: Xyu |Pi|, do; [z], and 
>: |p|. The “right” one may seem to be 
the total marginal number of lives saved, 
>: | Pi]. However, the one which is given 
by the above mentioned statistics is the 
number of lives saved in the considered ac- 
tivity, >>; |5|. One may consider the indi- 
viduals’ adjustments as their own responsi- 
bility, implying that the marginal efficiency 
which should count for allocating x; is the 
marginal number of lives “directly” saved, 
>: |æ. According to which number of 
deaths we would like to minimize, it is the 
equality for all 7 of one of these three num- 
bers which are the corresponding first-order 
conditions. None is, however, a priori the 
true optimality condition. 


IV. When Must We Save As Many 
Lives As Possible? 

There are, however, nonfortuitous cases 
when >>; i= >>; pt is the condition for 
optimal allocation between x; and x. One is 
when g; and a are such that, necessarily, p 
is the same for all i and p; is the same for all 
i. We call the corresponding risks “pure 
public risks.” Practically, this happens for 
risks which are common to the whole popu- 
lation under consideration. The case also 
practically requires that individuals cannot 
modify this risk for themselves, and thus that 
=m; and p=. In such cases, if statistics 
show |m;| = |74], or if engineering computa- 
tion concludes that |p| |4| in the actual 
situation, there is misallocation and funds 
must generally be transferred from the less to 
the more efficient use. 

Another case, at the extreme opposite, is 
when x; and x, actually affect the safety of 
only one and the same individual. That is, 
pi =p} =0 for all i'i. The corresponding 
risks are “purely private risks” for individual 
i. We then note that the condition pj= ph 
does not depend upon the fact that individ- 
ual ¿ may be more able to shun one risk than 
the other one by his own choices, i.e., does 
not depend upon the differences in individual 
responsibility in risks. 

These two cases are subcases of the one 
where x; and x, affect in a purely public way 
the safety of the individuals of some sub- 
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society, and do not affect the others. That is, 
there is a set J of 7 such that p}=9,=0 for 
i€I, and 9} are the same for all iC J and p4 
are the same for all CJ. 

A third case would be when all Vi=vis?s 
are equal: then J; #} must be the same for 
all j. But this certainly does not hold. Even 
apart from inequalities in sê, the v? are far 
from equal, due to differences in individuals’ 
situations and tastes (some people never take 
a plane, others play Russian roulette). 

In all these cases but the last, the result 
does not depend upon the V*, and therefore 
not on the v? or sê. Thus it is independent of 
the income distribution, of individual tastes, 
and of costs of raising public funds. The 
most significant of these cases is that of pure 
public risks: the allocation of safety funds 
among risks must save as many lives as 
possible. 


V. The Technological Optimality Condition 

With sv'=V*, the optimality conditions 
are >: Vifj=A. We write p: for optimum 
?; when j is a pure private risk for 7. The 
condition gives V*p;=). Then, for any gen- 
eral risk j, the condition is >>; p1/p;=1. The 
interest of this formula is that p;/p; is the 
rate of substitution of purely private safety 
costs to x; in p’. In particular, it may be a 
purely private safety expenditure in the same 
field where x; intervenes. Then, p/p: are 
often computable through engineering data 
or from casualty statistics. We would gen- 
erally conclude that æ; is too small or too 
large from the fact that J; p/p; is larger 
or smaller than one. 


VI. Pure Public and Private Risks 


Let us now call pọ the optimum #; for any 
pure public risk j.. The above optimality con- 
dition gives 1/po= >, 1/p;. Or, n being the 
number of persons in the society, 


1 1 1 
npo n $i 


n| po] is the direct marginal efficiency of 
purely public safety in number of lives saved. 
It must thus be the harmonic mean of the 


like efficiencies of purely private safety, 
| pel. Thus, if m= Min; | p.| and M= 
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Max; FAF m<n| pol <M must hold. Fur- 
thermore, from an easy application of 
Cauchy’s inequality, one must have 
n|pol <(1/n) È | p:|, that is to say, one extra 
dollar must save more lives if it is equally 
shared between purely private safeties than 
if it is used for pure public safety; both allo- 
cations are “egalitarian” in some sense. It 
may seem surprising that equal sharing, 
which is arbitrary from efficiency viewpoints, 
is nevertheless the most efficient way of 
saving lives. Schweitzer’s and Sisha~Mond’s 
inequalities furthermore show that 


1 

2 | p| /n| pol < (M + m)?/4Mm 
and 

1 

2 | pi] — n| pol < (MY? — mtl2)2 


The equalities hold everywhere if and only 
if all p; were equal, which is unlikely since 
it would also imply the equality of all V? at 
the optimum. Thus, if a nonpure public risk 
j is close enough to a pure public risk in the 
sense that the dispersion of the 9} is low 
enough, the same inequalities must hold 
when >); |p;| replace | po|. In particular, 
Dd: [ei] <G/n) DY | p:|. It is, however, the 
comparison between general >; |#j| and 
n|po| which is the most interesting one: this 
is the topic of Section VIII. 


VII. Public or Private Provision 


Before leaving purely private risks, we 
must note a difference between two kinds of 
safety expenditures according to who decides 
about them: the public sector or the indi- 
vidual. There are publicly provided pure 
private safety and privately provided pure 
private safety. We considered the former. 
For the latter, the individual’s choice does 
not necessarily conform to the social opti- 
mum: if we call ; the derivative of p* for any 
safety expenditure chosen by individual z, 
this choice is such that v'{=1. This private 
choice would coincide with what would be 
the optimum one if the public sector were in 
charge of this decision if s=), giving p/= p: 
at optimum. This would happen if lump sum 
. transfers between individual 7’s wealth and 
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the public safety fund 5) x; were possible. 


Otherwise, generally p{p;. More precisely, 
at optimum 9//p;=s*/A, which means that 
the marginal rate of substitution of publicly 
provided to privately provided purely pri- 
vate safety funds for 7 must be equal to the 
social marginal value of 7’s wealth measured 
in public safety dollars. Now, statistics 
sometimes provide p; more easily than #;; 
for instance, in the case of road traffic safety, 
accident statistics based on cars (a private 
choice) give pí, whereas statistics based on 
the condition of roads (a public safety choice) 
give 7}. If “income distribution is optimal,” 
st is the same for all 7 by definition, and the 
first-order optimality condition for the allo- 
cation of the x; is that >>; pj// is the same 
for all j. If, furthermore, there can be lump 
sum transfers between individuals’ incomes 
and the public safety fund, these conditions 
become that >>; ~j/pi=1 for all j. And the 
actual discrepancies between these values 
indicate how the x; must be reallocated. 


VIII. General and Pure Public Risks 


Optimum allocation between purely public 
and general safety imply 
yi i 1/ż: i 
po = 2 Sy” = 2 Fip” 
and the marginal number of lives saved by 
Xo is 


v 
"lal =X = | Bl 
where V= >, Vi/nis the average V’. There- 
fore n| po| < X: |g] if the p: and the 9 are 
similarly classified by z, and the reverse in- 
equality holds if they are inversely classified 
by i (i.e., (p:— pt) (P)— P5) for all pairs 4, 7’ is 
positive in the former case and negative in 
the latter one). 

Let x be the probability that the cause 
of risk 7 kills individual 7. It is an additive 
part of p*. It depends upon x; the amount of 
public money which diminishes this risk for 
all 7, and upon 4; the sum spent to diminish 
this risk for individual i only, æ; and y% 
influence p* through w¥ only. We also assume 
that r= (aj, yj); i.e., the only reason why 
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xi depends upon # is that the 4; differ. This 
is a frequent situation which only means 
that the effect of æ; and yj on r/ is a purely 
technical matter, general and not dependent 
upon other individual characteristics; 
is a decreasing function of both its argu- 
ments. But, being a probability, it is con- 
strained by r¥>0. It is small by assumption, 
and in ordinary cases very small. We consider 
the situation at the optimum. We certainly 
have 0°r4/dy;2>0 because of m?s positivity 
and smallness; this indicates a point of de- 
creasing returns to scale of 3; expenditure on 
safety. But d94/dyj=p? and dri/dx;= pi. 
Thus 9; is an increasing function of yj, and 
therefore pi, yj, —r* are similarly ordered 
by i. Also 9} is similarly ordered or, on the 
contrary, inversely ordered, by 7, depending 
on whether it is an increasing or a decreasing 
function of 4, i.e., on whether 0917/dx,04; is 
positive or negative, i.e., on whether x; and 
yj are substitutes or complements in provid- 
ing safety. 

To conclude, a public expenditure on a gen- 
eral public safety must marginally save more 
or fewer lives than one on a pure public safety 
depending on whether it is a substituie or a 
complement to private safety measures (i.e., 
the marginal cost of saving a life must be 
lower or higher in this manner than from 
pure public risks depending on this con- 
dition). 

In most cases, public and private safety 
measures happen to be substitutes rather 
than complements. This is for instance the 
case for most road (public) and car (private) 
safety improvements, for firemen and private 
fire protection (extinguishers, use of fireproof 
material, exits), for police and private 
watchmen or systems preventing entry, for 
most home and hospital cures, for vaccina- 
tion and public sanitation, for public air pol- 
lution prevention and private air filters, etc. 
There are however cases when they are com- 
plements: for instance, various aspects of 
health care, or car lights and road signals, or, 
generally, private alarm systems (things or 
men) and the public service they call (fire, 
police, accident rescue). 

The most common case thus is | pol < 
> || at the optimum, ie. an extra 
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dollar must save fewer lives from a pure 
public risk than from nonpure public risks, 
or, we must pay more to save an extra life 
from a pure public risk than elsewhere. The 
reason for it as shown above is that the non- 
pure public safety measure saves on the aver- 
age “cheaper” lives than the purely public 
one because the more valuable ones are more 
sheltered from this risk by specific protec- 
tion—a discrimination which is not possible 
for purely public risks. 

The difference in death’s marginal costs 
may have to be substantial. If risk averters 
(i.e., high |v] people) completely shun risk 
j so that pj=0 for these 7, whereas other 
people care little (low |t|), then >>; (Vé/ 
V)|2;| =| pol may be much smaller than 


ilal. 


IX. General Risks 


Now calling p; the correlation coefficient 
between V‘ and 9}, we have 


SV vdta): Oe 


which shows that the marginal cost of saving 
a life by x; must be proportional to i+ ; 
(p;=0 for a pure public risk and the above 
argument is that p;<0 for most of the other 
cases). It is also possible to distinguish the 
factors in V*=s*v' and analyze the effect on 
the optimum marginal costs of life of the cor- 
relations between s* (income distribution), 
v? (individual risk aversion), and p$. 


X. Conclusion 


Given its importance, the economic value 
of human life has received little attention. 
It is hoped that this paper sheds some light 
on some of these important aspects, in par- 
ticular on the question of the inequality of 
values for different sectors and decisions, es- 
pecially public decisions. Among the results 
are the following: There generally must be 
inequalities. An exception is the case of 
purely public risks where as many lives as 
possible must be saved by the appropriate 
allocation of safety funds. For other safety 
measures, life must generally be cheaper or 
more expensive than for purely public safety 
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depending on whether this expenditure is a 
substitute or a complement to purely private 
safety; most often, it must be cheaper. Fi- 
nally, it has been shown how statistical or 
engineering data may indicate whether safety 
is too low or too high in any given sector. 


APPENDIX 


The usual notations are used for the de- 
rivatives for vectors and of vectors. We call 
vy the vector of individual 7’s willingness to 
pay for the components of y? when pê is 
given. We note py for pis. Given «, individual 
i chooses an yf y*(x)GY*. Either otp,+0) 
=(, or y**(%) is on the border of Y’ and the 
vector vip ti for yi=yi*(x) is within the 
cone of normals to Y* at this point. Thus, 
when «x differentially varies, we have 


(o py + 0) one ye (x) -dæ = 0 


v*=y"" (2) 
Therefore, individual 7’s marginal willingness 
to pay for a change dx in x is the value at 
y= yx) of 


[v'ps + (ob, + a) 92 | de = v poda 


whence the mentioned optimality condition. 
The same result can be shown to hold when 
y™ (x) isnot differentiable, a not unimportant 
case (choices to incur or not some risk—for 
instance, to take a plane or not). 
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A State-Preference Approach to the Precautionary 
Demand for Money 


By M. L. CROPPER* 


Much attention has been devoted in the 
literature to the transactions demand for 
money and the asset demand for money. 
The precautionary motive for holding cash 
balances, however, is seldom analyzed. A 
notable exception is S. C. Tsiang’s inventory- 
theoretic analysis, which integrates pre- 
cautionary demand into an inventory model 
of the transactions demand for cash. Pre- 
cautionary demand can, however, be ap- 
proached as a problem in portfolio theory 
using a state-preference approack, as John 
Hicks (1967) once suggested.! The states of 
nature in this case represent the times at 
which an investor may, for reasons beyond 
his control, have to liquidate his portfolio. 
Tt is this uncertainty regarding future cash 
requirements, combined with the fact that 
some assets are neither readily nor costlessly 
convertible into cash, which gives rise to the 
precautionary demand for money. 

Consider the situation of an investor who 
is allocating his wealth among assets of 
varying degrees of liquidity to maximize ex- 
pected utility of wealth at the end of his 
horizon. The investor believes that certain 
events (outside of his control) may occur 
which will force him to liquidate his portfolio 


* Assistant professor of economics, University of 
California, Riverside. I gratefully acknowledge helpful 
comments from two anonymous referees. 

1I have not however followed the model outlined 
by Hicks (1967, pp. 31-34). In that model, an illiquid 
asset is one which incurs high transactions cost, e.g., 
brokerage fees, whenever it is traded, regardless of the 
length of notice given before the transaction takes 
place. (This use of the term liquidity deviates somewhat 
from that followed by Keynes and Tsiang.) The longer 
the investor’s horizon, the more incentive he will have 
to invest in illiquid assets since transactions costs will 
decline as a percentage of asset yield as the holding 
period is lengthened. Put somewhat differently, Hicks 
is saying that it will pay to invest in illiquid assets only 
if they can be held long enough to compensate for their 
high transactions costs. Precautionary demand enters 
when the planned date of realization is uncertain. 
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before the end of his horizon. If liquidation 
is not called for, the portfolio will be held 
until the end of the horizon and then sold. 
Whether or not liquidation will actually be 
required is not known until the time the 
cash is needed. Thus, if the portfolio must be 
sold before the end of the period, it must be 
sold on short notice. This means that the 
investor will be able to sell his less liquid 
assets only at a discount, the size of the dis- 
count varying inversely with the length of 
notice given before the asset is sold. The 
individual thus has an incentive to hold 
liquid assets, say, cash, to reduce losses 
which may possibly be incurred if he must 
suddenly liquidate his portfolio. Money 
held for this purpose may be labelled pre- 
cautionary cash balances. An increase in the 
probability that the investor will have to 
liquidate his portfolio in the near future 
should increase this demand. 

The remainder of this paper investigates 
the precautionary demand for money in the 
framework outlined above. Using two con- 
cepts of liquidity, I derive conditions under 
which an increase in the probability of having 
to liquidate one’s portfolio on short notice 
will increase the precautionary demand for 
money; that is, conditions are obtained 
under which a well-behaved precautionary 
demand for money, in the above sense, can 
be said to exist. 

In Section I the concept of liquidity is 
discussed at some length. This discussion is 
necessary before liquidity can be formally 
incorporated into a portfolio selection model. 
The formal model is presented in Section II. 


I 


A liquid asset according to J. M. Keynes’ 
definition is one which is “... more cer- 
tainly realizable on short notice without 
loss” (p. 67). This is usually interpreted to 
mean that illiquid assets are either not realiz- 
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able with certainty or that they can be con- 
verted into cash on short notice, only at a 
loss. The size of the loss incurred is assumed 
to vary inversely with the length of notice 
given before the asset is sold. This is the 
common interpretation of the term liquidity 
(see Hicks, 1962; Tsiang); however, a little 
reflection indicates that this interpretation 
is not meaningful in all market situations. 
In a perfectly competitive capital market, 
for example, there is no obvious reason why 
the price at which an asset is sold should vary 
directly with the length of notice given be- 
fore the asset is sold. Therefore, before 
liquidity can formally be incorporated into 
a portfolio selection model, some further 
discussion is clearly required. To give the 
term more meaning, I shall discuss two 
sources of uncertainty in capital markets. 
Uncertainty in most portfolio selection 
models is uncertainty about which state of 
nature will occur at some future time t.? 
Investors are assumed to know security 
prices contingent on the state of the world 
at that time. Because an investor is uncertain 
exactly what the state of the world will be, 
he has a subjective probability distribution 
over asset prices. Once time t has arrived, 
however, the state of the world is known and 
there is a single known asset price. (Capital 
markets are assumed to be perfect in all 
respects other than knowledge of the future.) 
In the above model the individual be- 
lieves that the price of each security at time 
t is determined by forces external to him, for 
example, political conditions in the United 
States, the world demand for steel, etc. 
Once the outcome of these forces is known a 
unique price is determined for each security. 
The investor has no reason to believe that 
this price will be altered should he have to 


2 The uncertainty in Markowitz-Tobin portfolio se- 
lection models is implicitly of the state-of-nature va- 
riety. In these models investors have probability dis- 
tributions over security prices at some time in the 
future, which are by assumption independent of current 
prices. These distributions may be regarded as having 
been derived from a knowledge of state-contingent re- 
turns and a probability distribution over states when 
the number of states is infinite. It should be emphasized 
that state-of-nature uncertainty can exist even when 
capital markets are perfect, in the sense that each asset 
has a single known equilibrium price. 
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sell the security at time t. Thus there is no 
reason to believe that the investor’s distri- 
bution over future asset price should be 
affected by the length of notice given before 
an asset is sold. By this reasoning, the 
“realizable on short notice without loss” 
aspect of the term liquidity really has no 
meaning in a portfolio model in which un- 
certainty is only of a state-of-nature variety. 
One asset can be more liquid than another in 
this context only if it is “more certainly 
realizable” regardless of the length of notice 
given before it is sold. Thus, in standard 
portfolio selection models, ‘‘more liquid” 
must be synonymous with “less risky,” and 
a perfectly liquid asset must necessarily be 
a riskless asset. 

Keynes’ definition of liquidity is meaning- 
ful, however, in markets in which investors 
are imperfectly informed about opportuni- 
ties to buy and sell securities. In markets in 
which information is imperfect there will 
usually be a distribution of prices for any 
security at any time, rather than a single 
equilibrium price. In such a market an in- 
vestor has a subjective distribution over 
asset yield (price) because he is uncertain 
about the actual price at which he will sell a 
security. The moments of the subjective dis- 
tribution will generally depend on the 
amount of price information the individual 
can obtain by sampling bids of prospective 
buyers. 

Assuming that sampling takes time, one 
may argue that an investor who does not 
have time to search out potential buyers, 
for example, because he must sell his assets 
on short notice, will most likely have to sell 
his assets at a lower price than an investor 
who has time to acquire a larger sample of 
bids. Reasoning in this way, one may inter- 
pret “realizable on short notice without loss” 
to mean that illiquid assets can be sold on 
short notice only at a discount. This dis- 
count arises because the individual does not 
have time to obtain more price information, 
and it should therefore vary inversely with 
the length of notice given before the asset is 
sold. This aspect of liquidity is usually re- 


3 The uncertainty in recent job-search models is of 
this variety. 


390 THE AMERICAN ECONOMIC REVIEW 


ferred to as marketability. 

. In the model below we are interested not 
in the price at which an illiquid (imperfectly 
marketable) asset is actually sold, but in the 
effect that having suddenly to liquidate the 
asset will have on the investor’s subjective 
distribution over asset yield. That is, we wish 
to know how the belief that an illiquid asset 
must be sold on short notice will alter the 
investor’s subjective probability distribu- 
tion over yield. If an investor believes that 
by increasing the size of his sample he will 
reduce the variability of the distribution 
and increase its mean, it follows that the 
subjective distribution should have greater 
variability (a more precise definition of 
greater variability is given below) and a 
lower mean if the investor must sell the 
security on short notice than if he has more 
time to sample potential buyers.* With this 

‘interpretation of liquidity in mind, we turn 
to the formal model. 


II 


Assume that an investor must divide his 
initial wealth Wọ between two securities: 
money, a perfectly liquid asset paying zero 
return with certainty, and an illiquid asset, 
the return on which is a random variable. 
One of two possible events which may be 
thought of as states of nature must occur 
before the end of the investor’s horizon. The 
first event, which we shall call state 1, is the 
occurrence of some emergency which requires 
immediate cash payment. If state 1 occurs 
the investor must sell his portfolio at once. 
State 2 is the absence of such an emergency. 
If state 2 occurs the portfolio will be held to 
the end of the horizon and then sold. 

Money, because it is a perfectly liquid 
asset, pays a certain return (of zero) in 
both states.° The return on the illiquid asset 


4 This is a tricky point. The investor is making a 
judgment in the present, before any sample is taken, 
about what the shape of his subjective distribution will 
be in the future, after the sample has been taken. The 
belief before the sample is taken that the variability of 
the distribution can be reduced by taking a larger sam- 
ple corresponds to what in Bayesian terminology is re- 
ferred to as preposterior analysis. 

5 The analysis may be extended with little difficulty 
to the case where money pays a nonzero return with 
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is zı in state 1 and 72 in state 2. It is assumed 
that this asset is illiquid because it is imper- 
fectly marketable. Thus the distribution 
over rı should be more variable and should 
have a lower mean than the distribution 
over 72, since the investor will not have as 
much time to sample price information in 
state 1 as he will if state 2 occurs.® It is 
further assumed that 7, and r must lie in the 
interval [—1, œ). This implies that the 
investor’s wealth can never fall below 0.7 

The investor’s objective is to set a, the 
fraction of Wo invested in the illiquid asset, 
to maximize expected utility of wealth at the 
time his portfolio is liquidated. Thus the 
investor seeks to 


max { pE[U(W)] + (1— p) E[U(W,)]}, 


(1) Wi = Weo(1 + ary) 

Wa = Wall + are) 
where # is the subjective probability that 
state 1 will occur and (1— p) is the subjective 
probability attached to state 2. The inves- 


tor’s utility function is assumed to be identi- 
cal in both states and to obey 


(2) U'>0 and U"” <0 


Because we are interested only in a solu- 
tion for which 0<a<1, I shall make the fol- 
lowing assumptions which guarantee an 
interior solution to (1). 


(3) U'(0) = œ 
(4) E(r:) > 0, Er) > 0 


First-order and second-order conditions 
for a maximum are, respectively, 


(5) pWoE[nU'(W1(a))] 
+ (1 — p)WoE[reU'(W2(a))] = 0 





certainty by reinterpreting r as the yield differential 
between liquid and illiquid assets. As this does not sig- 
nificantly affect the results, I present only the case 
where the return on money is zero. 

6 Any other sources of uncertainty, e.g., state-of- 
nature uncertainty, by assumption do not differ be- 
tween the two states. 

7 It also implies that the limits of integration in equa- 
tions (6) and (7) below are independent of 7; hence, 
differentiation is permissible within the integral sign. 
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da 
(7) = 





(6) pWoE[niU"(Wi(a))] 
+ (1 — p)WeE[reU" (W2(a))] < 0 


We now wish to see whether an increase in 
p, the probability that the investor must 
suddenly liquidate his portfolio, will increase 
the demand for money. This is, of course, 
equivalent to determining whether da/dp. 
is in fact negative. Applying the implicit 
function theorem to (5), an implicit function 
of a and 4, yields equation (7), shown above. 

The denominator of (7) must be negative 
if the second-order condition for'a maximum, 
equation (6), is satisfied. Thus da/dp20 as 
E[rU'(W2) |S E[nU'(Wy)]. We can make 
statements about the sign of the numerator 
of (7) under alternative assumptions about 
the distribution functions Fi(7:) and Fi(72). 
For reasons elaborated in the previous sec- 
tion, I argue that F2(re), the distribution 
function over the yield on the illiquid asset 
in state 2, should have higher mean and 
lower variability than F,(71). 

We consider first the case where r2=71 +k, 
k>0, so that for every possible value of 7, 
there is a corresponding value of 72 which is 
greater by k and has the same probability 
occurrence. This implies that Fı(7ı) and 
F,(r2) are identical distributions, but that 
the mean of F2(7) is greater than the mean 
of F,(7,)."In this case the sign of da/dp 
depends on whether the gain in utility from 
investing an additional dollar in the illiquid 
asset, rU’[Wo(1-+er)], is increasing or de- 
creasing in 7. 

From the assumption that 72=7,+2 it fol- 
lows that 


(8) f notre + arı) dF 1(r1) 


> 
Z f raU [Wo1 + ara) dF o(r2) 
i as 


(9) 2 {rU [W1 + ar)]} <0 


r 
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da = Wl E[r U (W:0)] — Elr:U'(W:0))]} 
dp PWERU” (W(0))] + (1 — WIE" (W:a))] 





From equation (7) we know that the sign 
of the inequality in (8) determines whether 
the fraction of initial wealth invested in 
the illiquid asset increases or decreases 
as the probability of having suddenly to 
liquidate the portfolio increases. Thus, as- 
suming that the illiquid asset has lower ex- 
pected return if the portfolio must be sold 
on short notice, the proportion of Wo 
invested in this asset will increase if 
0/dr{rU'(W)}<0 and will decrease if 
6/dar{rU'(W)}>0. That is, an increase in 
the probability of having suddenly to liqui- 
date the portfolio will cause an investor to 
put a smaller proportion of his wealth in the 
less liquid asset and will increase his pre- 
cautionary demand for money, provided 


(10) Z {rU'[Wo(1 + ar)]} > 0 


It is easily shown that (10) is equivalent 
to U'+WyarU">0. This condition can 
more meaningfully be stated in terms of the 
relative risk-aversion index R= —-WU"/U". 
Thus ` 


i {rU [W1 + ar)]} = 


r 
ar 
G- 
1+ ar 

A necessary and sufficient condition for 
the right-hand side of (11) to be positive is 
that R<(i+er)/ar. I argue that this is in 
fact likely to be the case. Since a is a fraction 
and 7, the single-period rate of return on the 
risky asset, is presumably also a fraction, it 
is very likely for r>0 that (1+ar)/ar>2. 
Thus a sufficient condition for an increase in 
p to reduce the demand for the illiquid asset 
and to increase the demand for precautionary 
cash balances is that R, the relative risk- 
aversion index, be less than two. The litera- 
ture on the theory of risk aversion suggests 
that this condition is indeed likely to be 


(11) 
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satisfied.2 Thus for most utility functions an 
increase in the probability of having to liqui- 
date one’s portfolio on short notice should 
increase the precautionary demand for money 
if liquidity is defined in terms of differences in 
the means of Fi(r;) and Fe(re). 

Let us now consider a different interpre- 
tation of the term liquidity. Above it was 
assumed that only the mean of the subjec- 
tive probability distribution was affected by 
forced sale of the portfolio. We now assume 
that the distribution over 7z has the same 
mean as the distribution over rı, but less 
variability. This is justified on the grounds 
that obtaining a larger sample can be ex- 
pected to reduce the dispersion of the dis- 
tribution over 7. 

Variability will be defined in the manner 
suggested by Michael Rothschild and Joseph 
Stiglitz (1970), viz., 


(12) fı F r +Z 


where E(Z | 72) =0. This should be read “7 
has the same distribution as rz plus noise.” 
Using this definition of variability we can 
apply the following theorem (pp. 237-38) to 
make statements about the sign of the 
numerator of equation (7). 


THEOREM (Rothschild and Stiglitz): The 
following statements are equivalent: 


(13) Y=X+Z, E(Z|X) =0 


(14) EU(X) > EU(Y), U" <0 


As Rothschild and Stiglitz suggest (p. 67), 
this theorem can be applied to problems of 
expected utility maximization in which an 
agent seeks to 


(15) max f U(X, «)dF(X) 


8 Arrow (ch. 3) for example argues that R should be 
in the neighborhood of one. His argument is based on 
the fact that if U(W) is bounded from below, then R 
cannot approach a limit above one as W approaches 0, 
while if U(W) is bounded from above, R cannot ap- 
proach a limit below one as W approaches infinity. From 
this Arrow concludes that “. .. broadly speaking, the 
relative risk aversion must hover around 1, being, if 
anything, somewhat Jess for Jow wealths and somewhat 
higher for high wealths” (p. 98). 
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The optimal a must satisfy 


(16) f ana = EU,(X,a) =0 


If U, is monotone decreasing in œ and if 
U(X, a) is a concave function of X, then an 
increase in riskiness in the sense of (13) will 
by the theorem stated above imply 


(17) EU.A<X, a) > EU.CY, a) 


In order to apply this result in the present 
case, we must see under what conditions 
g(r) =rU' [W(i+ar)] is concave in r. (That 
g(r) is a decreasing function of a is implied 
by equation (2).) For all utility functions for 
which g(r) is concave, it will be true by (12) 
and (17) that E[r U (Wa > Efn U (Wy) ]. 
Hence for all utility functions which imply 
gir) concave, da/dp<0, and a well-behaved 
precautionary demand for money can be 
said to exist. 

A necessary and sufficient condition for 
g(r) concave is 


(18) g!"(7) =aWo(aWorU'"+2U") 
=aW|(W—W.)U'"+2U"|<0 


Following Rothschild and Stiglitz, the term 
in brackets can be written in terms of the 
expressions for relative and absolute risk 
aversion, yielding 


(19) g(r) = aW,[U"(1 — R + WA) 
+ U'(W.A' — R')| <0 


where R=—WU"/U’ denotes relative risk 
aversion and A4=—U"”/U" denotes absolute 
risk aversion. Equation (19) along with 
previous assumptions implies that a suffi- 
cient condition for g(r) concave is that the 
investor’s utility function exhibit nonin- 
creasing absolute risk aversion, nondecreas- 
ing relative risk aversion, and a relative 
risk-aversion index less than 1+ WA. 

Arrow (ch. 3) has convincingly argued that 
nondecreasing relative and nonincreasing 
absolute risk aversion are reasonable condi- 
tions to impose on the utility function. If 
absolute risk aversion is decreasing, inves- 
tors are willing to risk larger amounts as 
their wealth increases, a prediction which 


we 
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agrees with casual observation. Nonde- 
creasing relative risk aversion implies that 
the wealth elasticity of demand for cash 
balances is greater than or equal to one. As 
Arrow notes (p. 103), this prediction agrees 
with empirical findings by Milton Friedman, 
Richard Selden and others. 


The condition that R be less than 1-+-W,A _ 


does not easily admit of an intuitive inter- 
pretation; however, it can be shown that this 
condition is satisfied by many of the utility 
functions in the constant relative and con- 
stant absolute risk aversion classes. Utility 
functions which satisfy this property include 
the logarithmic utility function, U(W) =log 
W, and all constant relative risk-aversion 
utility functions, U(W)=(1—b}W 0-9, for 
which 0<b=R<(1-+ar)/ar.2 As I have 
argued above for R>O (1+<ar)/ar is very 
likely to be > 2. Therefore all constant rela- 
tive risk-aversion utility functions for which 
R<2 will most likely satisfy the requirement 
that R<1+W A. The constant absolute 
risk-aversion utility function U(W) = — e, 
b>0, satisfies the property R<1+W A pro- 
vided b<1/arWp.!° Since a is a fraction and 
r is likely to be a fraction also, the condition 
b<1/(arWo) does not appear unduly re- 
strictive. These considerations suggest that 
for a large class of utility functions, the 
present framework leads to a well-defined 
precautionary demand for money when 
liquidity is used in‘the sense of “less vari- 
ability.” 

Before concluding, note that the model 
developed above yields another implication 
which agrees with intuition. Assuming that 
the utility function exhibits nondecreasing 
relative risk aversion, it can be shown (see 


? For the logarithmic utility function, R=1 and 
A=W; hence WpA=W.W. The condition R<1i+ 
WA is always satisfied since by assumption W can 
never become negative. For the utility function U(W) = 
(1-0) WO, 14+W oA =1+bW .W-. The desired prop- 
erty R<1+WodA is equivalent to 6<1+8W,W- in 
view of the fact that R=b. This will hold only if }<1/ 
(1-—W.W-), which is equivalent to b< (i+ar)/ar after 
substitution from W = (1+ar)Wo. 

10 In the case of the constant absolute risk aversion 
utility function U (W)= —e®W, R=5W, and A =b. The 
condition R<1+-WoA is thus equivalent to bW <1-+ 
bWo, which implies b<(W—Wo)-. Using the fact that 
W= (1-+ar)W, this condition becomes b< (arW =. 
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the Appendix) that the proportion of initial 
wealth invested in liquid assets for pre- 
cautionary purposes should increase as wealth 
increases. 

Ill 


The purpose of this paper is three-fold: 
1) to indicate how the precautionary de- 
mand for money can be incorporated into a 
portfolio selection model, albeit an extremely 
simplified portfolio selection model, using the 
notion of states of nature; 2) to give a possi- 
ble interpretation to the term liquidity in the 
context of such a model; 3) to determine 
precisely what restrictions must be placed 
on an investor’s utility function for a well- 
defined precautionary demand for money to 
exist. 

I have argued that in a market in which 
there is a distribution of prices for any se- 
curity rather than a single equilibrium price, 
it is reasonable to assume that an investor 
will perceive the distribution of prices with 
which he is faced as being more variable if 
he must sell the security on short notice 
than if he has more time in which to sample 
potential buyers. If this is the case, the inves- 
tor will under the assumptions made above 
have a positive precautionary demand for 
money. Furthermore, an increase in the 


, probability that his portfolio will have to 


be sold on short notice will increase the pro- 
portion of the portfolio invested in liquid 
assets, if the investor has a utility function 
which exhibits nonincreasing absolute and 
nondecreasing relative risk aversion and has 
a relative risk-aversion index which is less 
than 1+W) A. It can in addition be shown 
that the proportion of initial wealth invested 
in liquid assets for precautionary purposes 
should increase as wealth increases, provided 
that the utility function exhibits nondecreas- 
ing relative risk aversion. 


APPENDIX 


The purpose of this Appendix is to show 
that the proportion of initial wealth invested 
in liquid assets for precautionary purposes 
will increase as wealth increases if the in- 
vestor’s utility function exhibits nondecreas- 
ing relative risk aversion. To demonstrate 
this, it is sufficient to show that 
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da pE[nU'Wy) | +0. —p) ElU'(W2) + dE[rW10"(W)]+0—p) ElnW20"(W a] 


(A2) iW.” 





da 
(A1) R > 0s <0 


0 





Implicit differentiation of the first-order 
condition for a maximum (equation (5)) 
with respect to a and W, yields equation 
(A2). The denominator of (A2) is negative if 
the second-order condition for a maximum is 
satisfied. The first-order condition for a 
maximum implies that the first two terms in 
the numerator of (A2) equal zero. Hence to 
establish (A1) it is sufficient to show that 


1 (A3) R > 0=pE[nW U" (W)] 
+ (1 — p)E[rW:U"(W)] < 0 


This is easily demonstrated following a 
method of proof due to Arrow (p. 120). 

If relative risk aversion is nondecreasing 
then R(W)>R(Wo) for n>0 and Wi= 
=Wy(i+ten). By definition R(Wi)= 
—W,U" (Wy) /U'(W), hence 


(A4) mW ,U" (Wy) < = R(W») U'(W3)r1 
This same inequality also holds for 7,<0. 
Taking the expectation of (A4) with respect 
to n, ‘ 


(A5) E[rnWiU"(W))| 
< — RW) EU’ (Wi)r1] 





PWERU” (WJ +O- PWERU" Wa] 





Because a similar inequality holds for 
R(W:) we have 


(A6) pE[nWiU" (W) 
+ (1 — p)Eflr:W:U”"(Wa)] 
< — RW») {pE[U'(W1)r1] 
+ (1 — p)E[U'(W2)r2]} 


_ But the first-order condition for a maximum 


implies that the term in braces is zero; hence 
the right-hand side of (A6) is also zero and 
(A3) has been shown to hold. 
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Inflationary Expectations and Momentary Equilibrium 


By Lewis Jounson* 


By introducing the Fisherian distinction 
between real and nominal rates of return into 
a conventional static macro-equilibrium 
model, Robert Mundell illustrated how 
macro theory could be modified to analyze 
the impact of inflationary expectations on 
equilibrium. Although details of the analysis 
permit considerable elaboration of the 
model studied by Mundell, the basic analyti- 
cal framework has become standard. This 
framework maintains the usual specification 
of asset market equilibrium: that in momen- 
tary equilibrium all agents must be satisfied 
with the current composition of their port- 
folios.! This may be called a portfolio balance 
(PB) specification of asset market equi- 
librium. 

It is with this adaptation of the PB model 
to an analysis of inflationary expectations 
that I wish to take issue. Unless transacting 
in asset markets is costless, wealth holders 
will not instantaneously adjust imbalances 
in the composition of their portfolios. But the 
introduction of inflationary expectations 
means that they must anticipate that the real 
value of their cash balances will be declining 
over time due to inflation. Wealth holders 
will plan to readjust their portfolios over 
time, taking into account this anticipated 
outflow of real balances. In Section I, a 
stock adjustment model of portfolio be- 
havior is proposed. Asset markets are defined 
to be in equilibrium when the adjustment 
plans of individual wealth holders are con- 
sistent for the current moment. This will be 
called a portfolio adjustment (PA) model of 


* Economist, special studies section, Division of Re- 
search and Statistics, Federal Reserve Board. I am in- 
debted to my colleagues Stephen LeRoy, Steven Salop, 
Roger Waud, and to an anonymous referee for helpful 
comments and suggestions, but I am solely responsible 
for any remaining errors. The views expressed herein are 
solely my own and do not necessarily represent the 
views of the Board of Governors of the Federal Reserve 
System. 

1 The term momentary equilibrium will be used to 
mean that the markets under discussion are (momen- 
tarily) cleared. 
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asset market equilibrium. The PB model 
emerges as a special case in which portfolios 
are instantaneously adjusted. In Section IT, 
the comparative statics of an increase in 
the expected rate of inflation are analyzed for 
full employment and rigid wages versions of 
both PA and PB models. It is shown that 
these alternative specifications of asset mar- 
ket equilibrium can lead to qualitatively 
different comparative statics results. 

It is legitimate to ask why we should con- 
cern ourselves with this issue between two 
static theories. After all, static analysis is 
inherently incomplete as it is not possible to 
account for the impact of steadily accumu- 
lating capital (arising from nonzero invest- 
ment) in a static framework. To discuss 
“long-run” equilibrium properties of an 
economy in a static framework is highly 
tenuous, at best. Nonetheless, the static 
framework is invaluable in defining positions 
of momentary equilibrium which partly 
determine the system’s position at each mo- 
ment in time. The comparative statics 
analysis of the momentary equilibrium will 
determine in part how variables will move as 
the parameters of the momentary model 
change in accord with the equations of mo- 
tion of the dynamic system. In particular, 
in a model in which inflationary expectations 
are learned adaptively, the amount by which 
prices must change (in momentary equilib- 
rium) in response to an autonomous rise in 
the expected rate of inflation will be critical 
for the stability of the dynamic system. The 
implications of the PB and PA models for 
this problem of dynamic stability will be 
discussed in Section III. 


I. A Portfolio Adjustment Model 
of Momentary Equilibrium 


Implicit in the analysis of a monetary 
economy is the acknowledgement that fric- 
tions and uncertainties exist, for these pro- 
vide the rationale for holding money bal- 
ances. The existence of costs of transacting 
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in capital and bond markets implies that 
wealth holders will formulate plans determin- 
ing an optimal (time) rate of acquisition of 
money balances, titles to capital, and bonds 
in the face of a divergence between desired 
and actual holdings. Only in the extreme 
case of zero transactions costs (implying 
that it is feasible to make instantaneous 
transactions) will wealth holders always 
instantly adjust actual to desired holdings. 
Clearly, the plans of many independent 
agents are not in general going to be con- 


sistent. It is the role of markets to adjust. 


prices until the plans for current action are 
made consistent. Momentary equilibrium is 
a state in which the plans for the current 
moment are consistent over all agents. This 
does not require that each agent intends to 
hold his portfolio in its current composition. 
It merely requires that those who enter 
the market to dispose of stocks at some 
(time) rate find buyers wishing to acquire 
stocks at that same rate. Aggregate flow 
excess demand must be zero in momentary 
equilibrium. For a full employment model, 
then, we may characterize equilibrium by 
the condition that the flow excess demand 
for goods and the flow excess demand for 
money are both zero. 

Consider first the flow excess demand for 
money. As the simplest case, assume that 
desired holdings of real balances m are a 
function of real income y and the nominal 
rate of interest z. Assume also that the 
chosen plan for accumulation is to acquire 
real balances at a rate proportional to the 
discrepancy between desired and actual 
holdings. Then the desired flow of real bal- 
ances Dm? may be written:? 


(1) Dm? = L(y, r) — m) 


It is not necessary, however, for the indi- 
vidual wealth holder to enter the market to 
the extent indicated by (1) to achieve the 
desired adjustment. He may anticipate an 
inflow of real balances in the form of a) a 
share of government transfers and b) ap- 
preciation of his current money balances due 
to deflation. This anticipated inflow of real 


2 The symbol D will be used to denote the operator 
d/dt. 
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balances Dm: will partially accommodate his 
desired adjustment. Consequently, the mar- 
ket flow excess demand for real balances is: 


(2) Dmi — Dmt = \(L(y,7r) — m) — Dm 
By definition: 
Dm" = (0 — q)m 


GaS) 
8 = | —— ’ q=\- 
M (Neb 
Consequently, momentary equilibrium im- 
plies: 


(3) MLO, r)) — A+ 6— gm = 0 


This constitutes a portfolio adjustment speci- 
fication of asset market equilibrium, at least _ 
in this case with the goods market assumed 
to be simultaneously cleared. This is quite 
distinct from the conventional liquidity pref- 
erence (PB) model which requires that the 
stock of real balances equal the (stock) 
demand for real balances: 


(3/) Ly, r) —m =0 


For the analysis of most comparative stat- 
ics problems it is assumed that @ and q are 
both zero (or at least equal). In this case it is 
evident that the PA and PB models are the 
same. Since wealth holders (in this case) 
expect no flow supply of real balances, 
equilibrium requires that flow demand be 
zero, which will only occur if actual stock 
holdings equal desired stock holdings. Obvi- 
ously, this requirement must be satisfied in 
long-run equilibrium (steady state). Thus 
the distinction can only arise in the analysis 
of momentary equilibrium. Also, it is clear 
that in the case that A tends to infinity there 
must be stock equilibrium (3’) to satisfy 
flow equilibrium (3). Again the models are 
identical. 

However, if we wish to admit the existence 
of transactions costs in securities markets 
(A finite) and at the same time attempt to 
analyze the impact of an autonomous change 
in inflationary expectations (as in the articles 
by William Gibson, Robert Mundell, Ed- 
mund Phelps, Frank Steindl, and Roger 
Waud), it is evident that the standard PB 
model is inadequate. Since the expectation 


where 
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of inflation implies an anticipated depreci- 
ation of the real value of money holdings (a 
negative flow “supply”), the PA model must 
be used to describe equilibrium. 

Goods market equilibrium is characterized 
by the condition that planned investment 
equal planned savings: 


(4) I(p) — S(y, p,m) = 0 


with I’(p)<0, S,>0, Ss>0, S3<0; where 
I(p) is planned investments, S(y, p, m) is 
desired savings, and p is the real rate of 
interest: p=r—g. Equations (3’) and (4) are 
the standard PB model of momentary equi- 
librium, and equations (3) and (4) constitute 
the proposed PA model. The impact of in- 
flationary expectations will be analyzed for 
each of these models for two extreme cases: 
a) full employment (y fixed) and b) variable 
real income (money wage fixed). 


II. The Impact of Inflationary Expectations 
on Momentary Equilibrium 


A. Full Employment 


Consider first the effects of an autonomous 
increase in the expected rate of inflation on 
the full employment PB model. The simplest 
version of this analysis is as follows. At the 
initial nominal rate, the anticipation of in- 
flation reduces the real cost of investing 
and simultaneously lowers the inducement 
to save. The resulting excess demand for 
goods forces prices to rise, lowering the exist- 
ing stock of real balances. Wealth holders 
attempt to sell bonds in order to acquire cash 
balances which forces up the nominal rate 
of interest. In the absence of wealth effects 
(S3=0), only the initial real rate is consistent 
with equilibrium in goods markets. Conse- 
quently, the nominal rate must rise by the 
amount of anticipated inflation and prices 
must rise sufficiently to reduce real balances 
to the level demanded at this higher nominal 
interest rate. 

If there is a significant wealth effect 
(S3<0) it is only necessary to note that the 
reduction of real balances (due to higher 
prices) has an effect on the goods market, 
insofar as it stimulates sevings (the real 
balances effect). This requires a somewhat 
lower real rate of interest to clear the goods 
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market. Thus the real rate falls, and the 
nominal rate rises by less than the expected 
rate of inflation. These are the results derived 
Mundell. 

Analytical expressions for the impact of 
inflationary expectations on the interest 
rates and on prices may be obtained by 
differentiating (3’) and (4) with respect to q 
and solving for dr/dq, dp/dg, and (1/p) 
- (dp/dq). The solutions are: 





dr —(I’—S») 
(5) Sa ea 
aq LS3— (I' — —S2) 
dp d — LS) 
(6) ae “<0 
dq dq L2S3— (I' —S2) 





t 
a 1 Bj- Ll’ —S:) Gi 
$ dq m| LS — (I’ —S2)] 

Consider the impact on prices. Prices must 
rise in order to reduce the level of real bal- 
ances to that which will be desired at the 
new higher nominal rate of interest. But 
suppose that portfolios are not instantly re- 
adjusted. Then the expectation of inflation 
implies that people expect the real value of 
their cash balances to dwindle over time. If 
the period of adjustment is of precisely the 
right length, individual wealth holders need 
not enter the market at all to readjust their 
portfolios because their holdings of real bal- 
ances will be reduced automatically by in- 
flation. Consequently, no “once over” rise 
in prices will be required to maintain equi- 
librium. This anticipation effect is accounted 
for by the PA model. For this model, dif- 
ferentiate (3) and (4) with respect to q, and 
solve to get: 


dr — [Sm +A — —~So) | 


8) dg A A[L2S3—(I’—S2)] 
dp dr Samta) Ss 
a u y sE] 


(10) t (2)- (Z'—S2) eas 
ê For convenience of exposition, it will be assumed 


that the initial rate of monetary expansion and the 
initial expected rate of inflation are both zero. 
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According to (8) the nominal rate of interest 
must rise, as in the PB model. As may be 
seen from (9) and (10), however, although 
prices must again move in the opposite direc- 
tion from the real rate (so long as S30), 
they may either rise, fall, or remain un- 
changed. Thus the anticipation effect may be 
sufficiently strong to reverse the qualitative 
results predicted by the standard (PB) 
model.‘ The initial real interest rate and 
prices will be just maintained in the new 
equilibrium if 


m+ AL: = 0 


I, 
or 1A = — — 
m 


For convenience, define the interest elas- 
ticity of demand for money e to be —Ls/m, 
despite other usage. Thus, if the average 
adjustment period 1/A is equal to the elas- 
ticity of demand for money, the expected 
inflation will lead wealth holders to antici- 
pate that their cash balances will be auto- 
matically adjusted at the desired rate. The 
elasticity of demand may be interpreted as 
the length of time expected for inflation to 
reduce the real value of cash balances to the 
level that would be desired if the nominal 
rate rises by exactly the rate of inflation. If 
this equals the desired lag in adjustment 
1/\, prices and real rates will be unchanged. 
If people plan to make the adjustment in less 
time than e, then the standard PB model’s 
results will be qualitatively correct: prices 
must rise and the real rate will fall. If they 
plan their adjustments to require more time 
than e, then prices will fall, and the real rate 
will rise. Thus the two models may have 
qualitatively different predictions. 


B. The Variable Income Model 


In response to the demonstration by Phelps 
that anticipated inflation necessarily reduces 
“feasible” welfare, Waud argued that if the 
system were initially in a position of less than 


4 It should be noted that this perverse case strains the 
interpretation of the finite rate of adjustment arising 
from the existence of transactions costs in asset mar- 
kets. A more thorough analysis than is currently avail- 
able of portfolio behavior with transactions costs and 
inflationary "BE DN desirable. 


One 
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i 
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full emplovment (due to rigid money wages), 
anticipated inflation would provide a stimu- 
lus to aggregate demand, resulting in a 
higher equilibrium level of income; conse- 
quently anticipated inflation might well in- 
crease welfare. This increase in output is 
possible because a rise in prices reduces the 
real wage given the money wage. The anal- 
ysis is much the same as that for the full em- 
ployment case except that any movement in 
prices is accompanied by a change in income 
in the same direction. Thus for the PB model, 
an increase in anticipated inflation implies a 
rise in the nominal rate of interest, prices, 
and income and a fall in the real rate of 
interest (even in the case S;=0, since in- 
come has risen). 

In the PA version of the variable employ- 
ment model, these results may not hold. The 
reasoning is the same as for the full employ- 
ment case. Individual agents perceive that 
the inflation is reducing their real balances 
over time, and if the desired reduction is 
achieved rapidly enough, the system will re- 
main in equilibrium at the initial level of 
prices. In fact if the reduction is proceeding 
too rapidly, prices may actually fall. Income 
is positively related to the price level be- 
cause of the fixed-money wage, so income will 
rise (as in Waud’s analysis) under the same 
conditions that prices will rise; specifically, 
income will rise due to inflationary expecta- 
tions if and only if the average period of 
portfolio adjustment 1/A is less than the 
interest elasticity of demand for money e. 
The reader may readily confirm these results 
algebraically. 


Ii. Stability 


Ii the model implies a “once over” rise in 
prices in response to inflationary expecta- 
tions, the question of how much they rise 
may be crucial for the stability of the sys- 
tem. Although it is tenuous to discuss sta- 
bility without specifying a complete dynamic 
model, we can perhaps arrive at a few tenta- 
tive conclusions. Suppose that expectations 
are revised adaptively such that the current 
error between expected and actual rates of 
inflation is corrected at a rate proportional 
(by a factor of 8) to that error, i.e.: 
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(11) Dg = B(Dp/p — 9) 


It is readily possible that this adaptive ex- 
pectations process will permit a self-sustain- 
ing expectations inflation, since an increase 
in the expected rate of inflation may itself 
cause prices to rise. To avoid instability, the 
rise in prices must not be sufficiently great 
to validate the increased inflationary expec- 
tations. Specifically, equation (11) will be a 
stable process if and only if: 


(12) OOP) sA 

ôg 
The left-hand side of this inequality may be 
obtained by differentiating p= p(q, M) with 
respect to time, substituting from (11) for 
Dg and solving for the rate of inflation. Tak- 
ing the partial with respect to q of the result- 
ing expression for Dp/>p, inequality (12) may 
be arranged to yield: 


1dp 1 
pdq £ 


This is the necessary and sufficient condition 
for stability of the expectations process. The 
gradual readjustment of actual portfolio 
composition to desired composition in the 
PA model will reduce the amount by which 
prices must rise in response to an increase in 
anticipated inflation, thus tending to stabi- 
lize the system. To see this, examine the 
“stability condition” (13) for both models. 

Substituting from equation (7) into (13), 
the condition for stability of the PB model 
becomes: 


(BL: + m)(I' — So) = mL2S3 <0 


(13) 


As the wealth effect on savings is usually 
thought to be small, an interesting sufficient 
condition for this inequality to be satisfied 
is obtained by requiring that the first term 
be negative, which implies:5 


5 This is precisely the stability criterion first derived 
by Phillip Cagan for the single equation model dis- 
cussed here and later proved to be necessary for stabil- 
ity of an equilibrium monetary growth model by Miguel 
Sidrauski. To see how this condition is modified in a 
model with gradual price adjustment, see the paper by 
Michael Hadjimichalakis (1971). 
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(14) Le P 1 
m j B 
Similarly, (by (10) and (13)) the condition 
for stability of the PA model may be shown 
to be: 


Bin + ALa) + mall — S2] — mdS3L2 < 0 


and the sufficient condition corresponding to 
(13) is: 


SERTE 


Gradual portfolio adjustment clearly tends 
to stabilize the system, entering in precisely 
the same way as the average lag in expecta- 
tions formation. For any values of e (finite) 
and 8, the system will be stable if portfolio 
adjustment is sufficiently slow. This is clear 
from equation (10) alone, since A may be 
small enough for prices to fall (in momentary 
equilibrium) in response to an increase in 
inflationary expectations. 

A related point to the difference of the sta- 
bility requirements of the two models is the 
efficacy of stabilization policy via the rate of 
monetary expansion @. It is evident by in- 
spection of (3’) and (4) that tying 8 inversely 
to the anticipated rate of inflation will have 
no impact on stability of the system in the 
PB model.’ This is not true of the PA model 
however. In particular, the immediate im- 
pact of an increase in @ on the equilibrium 
price level is: 


Œ — S3) 
=- — sm > 0 
p do AILS: — (I' — S2)] 


If S, is small, this is approximately 1/A. 
Thus it would be possible to design a stabili- 
zation policy by tying @ to q if the length of 
time economic agents choose to readjust 
their portfolios is appreciable. The derivation 
of such a policy for a completely specified 
dynamic model is shown in my forthcoming 


paper. 


6 As shown by Hadjimichalakis (1973), an alternative 
specification of monetary policy may be effective. Also, 
Robert MacKay has demonstrated that policy may be 
effective if asset market equilibrium accounts for the 
flow of nominal money, a step in the direction of the 
PA model. : 
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IV. Summary and Conclusions 


The conventional IS-LM apparatus with 
a portfolio balance model of asset market 
equilibrium is adequate for the analysis of 
most problems in momentary equilibrium. 
It is, however, ill-suited for the analysis of the 
impact of an autonomous change in expecta- 
tions on momentary equilibrium, except in 
the extreme case in which portfolios are in- 
stantaneously (costlessly) readjusted. The 
standard model ignores the anticipation 
effect: that wealth holders perceive that the 
real value of their cash balances will be de- 
clining over time, thus assisting them in 
readjusting their portfolios toward smaller 
money holdings. The portfolio adjustment 
theory of asset market equilibrium does take 
account of this effect and results in qualita- 
tively different conclusions in the analysis of 
momentary equilibrium. 

In addition to pointing out the different 
comparative statics results of a model incor- 
porating gradual portfolio adjustment, the 
model was extended to examine stability and 
stabilization policies for an adaptive expec- 
tations process, While this framework does 
serve its purpose to illustrate clearly the 
nature and significance of the issues involved, 
it is evident that the assumed dynamics are 
somewhat implausible. In particular, it 
would seem to be farfetched to assume that 
portfolio adjustment requires an appreciable 
interval of time while goods markets are as- 
sumed to adjust instantaneously. However, 
the important result that gradual portfolio 
adjustment tends to stabilize the system (to 
the same degree as does gradual expectations 
formation) is retained when the portfolio 
adjustment process is imbedded in a general 
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monetary growth framework, as is shown in 
my forthcoming paper. 
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The Borrower-Lender Relationship, Competitive 
Equilibrium, and the Theory of Hedonic Prices 


By Ernst BALTENSPERGER* 


In a series of recent articles, Vernon Smith 
(1972b; see also 1971a, b, 1972a) has pre- 
sented a very interesting analysis of the 
lender-borrower relationship, which empha- 
sizes that the debtor’s equity capital plays 
the role of an external economy to the lender, 
with the result that the traditional competi- 
tive equilibrium solution is not Pareto op- 
timal. Smith considers a situation where a 
lender with initial wealth wo has the option 
of either buying government bonds with a 
certain return r, or giving a risky loan z at a 
contractual rate of interest r* to an indi- 
vidual borrower or firm. The borrower uses 
his loan to finance a risky investment proj- 
ect yielding an uncertain return 0 (assumed 
independent of the amount invested). The 
borrower also has an initial wealth Wo, 
which he invests partly in his risky invest- 
ment project (his “‘firm’’) and partly in the 
form of riskless government securities at 
rate r. Since the borrower’s risky investment 
activity (his firm) is assumed to be incorpo- 
rated with limited liability, so that his private 
holdings of riskless bonds are protected from 
lender claims, the lender’s expected utility 
from extending a loan clearly becomes de- 
pendent on the debtors’ equity decision, i.e., 
on the way in which the debtor divides his 
personal wealth Wo into investment in the 
risky project y (his equity in his firm) and 
investment in riskless bonds (his personal, 
nonliable assets). The higher y, the lesser is 
(given the size of the loan z) the risk that 
the debtor will default on his loan, and thus 
the higher is the lender’s expected utility. 
The debtor’s equity capital acts, as Smith 
expresses it, as an external economy to the 
lender. The existence of this external effect 
implies that the standard competitive equi- 
librium solution, as summarized by his 
(1972b) equations (12) and (13), is not 
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Pareto efficient. Therefore, he suggests that 
free competitive negotiations between bor- 
rowers and lenders may produce arrange- 
ments which look quite different from what is 
normally expected to characterize a ‘“com- 
petitive equilibrium.” More specifically, he 
links his analysis to the discussion about 
credit rationing (see Dwight Jaffee-Franco 
Modigliani, 1969, and Jaffee, 1971), and 
points out that a quota or rationing system 
can generate a solution which is consistent 
with the conditions for Pareto efficiency, if 
the quotas are set such that their shadow 
values are equal to the appropriate tax or 
subsidy. But he does not have a theory which 
explains how these quotas are determined as 
the outcome of a market process. 

Fundamental to Smith’s whole analysis is 
the behavioral assumption that both lender 
and borrower optimize based on the premise 
that the borrower’s interest payment to the 
lender is independent of the debtor’s equity 
capital y, and thus of his risk of default. 
The borrower takes the contractual interest 
rate r* as a datum and optimizes based on 
the assumption that he can obtain any 
amount of credit at this rate. The borrower 
has no inducement to increase his equity 
capital y towards the Pareto optimal level, 
since his interest payment r*z depends, for 
any parametrically given value of the price 
r*, on z only, independent of y. 

This paper discusses a model of the com- 
petitive process based on an alternative as- 
sumption about competitive behavior, one 
which is in my opinion more justified, and 
which leads to a Pareto-efficient solution. 
In contrast to Smith’s rationing scheme, this 
solution is perfectly consistent with “what is 
usually expected to characterize a competi- 
tive equilibrium.” In the context of a credit 
market system as discussed here, the as- 
sumption that the transactors optimize sub- 
ject to a parametrically given contractual 
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interest rate r* does not seem justified, even 
in an atomistic environment. The assump- 
tion of price taking is, of course, a very 
standard behavioral assumption in economic 
theory, usually used as equivalent with 
“competitive behavior,” and normally justi- 
fied by assuming that the seller or buyer in 
question is but one among a large number of 
transactors, so that his individual behavior 
does not appreciably affect the market as a 
whole nor the market price. Clearly, this 
justification for price taking, if applied to 
the contractual interest rate r* as in Smith’s 
model, is invalid. Every borrower, however 
small and insignificant he is relative to the 
market as a whole, knows that, given his 
equity capital y, he cannot borrow unlimited 
amounts at the same (contractual) interest 
rate, since an increase in his loan (or, alter- 
natively, a change in his equity capital), 
ceteris paribus, will change his risk of default 
and therefore the “quality” of the loan. 
Recognition of this has nothing to do with 
presence or absence of competition. Even in 
an atomistic environment, a borrower is not 
reasonable if he does not take into account 
that the contractual rate r* must contain a 
risk premium which reflects the character- 
istics and riskiness of the individual bor- 
rower, and thus his equity decision, rather 
than general demand and supply conditions 
for the market as a whole. A credit transac- 
tion has two dimensions or “characteristics”: 
dollar amount (or “quantity”) and riskiness 
(or “quality,” depending on y, relative to 
2). Both parties are perfectly well aware of 
this (and they know that the other side is 
aware of it), and thus should not be expected 
to optimize on the premise that the other side 
is not aware of it. Consequently, I suggest 
that the loan should be treated as a “good” 
with two characteristics. There is a perfect 
formal analogy between the problem under 
discussion here and the model of hedonic 
prices employed by Sherwin Rosen to dis- 
cuss product differentiation in a competitive 
environment (which is based on the well- 
known work on consumer theory by Kelvin 
Lancaster, Gary Becker, and Hendrik 
Houthakker, where goods are treated as col- 
lections of utility generating characteristics). 
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Thus, I object to Smith’s description of the 
conventional competitive model, since it is 
equivalent to assuming that the market 
participants optimize based on the assump- 
tion that price is independent not only of 
quantity, but also of quality. There is noth- 
ing in the traditional competitive model re- 
quiring this. It is shown that if this assump- 
tion is abandoned, and the loan is treated as 
a good with two characteristics, a competi- 
tive (atomistic) environment can be expected 
to produce a Pareto-efficient solution quite 
consistent with what is usually expected to 
characterize a competitive equilibrium (in 
other words: a situation where the appro- 
priate “charges” or “subsidies” are imposed 
quite naturally as the outcome of a market 
process). 

In Section I below, Smith’s model will be 
briefly summarized. In Section IT, a competi- 
tive model which does take account of the 
preceding discussion will be presented. Sec- 
tion III contains a brief summary. 


I 


In the Smith model, the borrower’s termi- 
nal wealth W is 


(i+ r)(Wo— 9) 

+(1+ (y+ 2) — (1+7%)s 
in the event of nondefault. This occurs when 
(1+6)(y-+2), the end of period value of his 
investment project (or firm), exceeds his 


debt to the lender (i+7*)z, or in other 
words, 


a> [1+ *)2/(y+2)] -1= 6 


On the other hand, in the event of default, 
the end of period value of his personal 
holdings of nonliable bonds equals (1+7) 
(Woy), ie., 0<0*. 

The borrower is assumed to maximize his 
expected utility 


ay B= UAW- 
+ (1+6)(y+z) —(1+7*)2]#(@)a0 
gt 


+f UAW, -— ylfa 


-1 


VOL. 66 NO. 3 


where U(W) denotes his (strictly concave) 
utility function for terminal wealth, and 
f(@) his subjective probability density\over 
the rate of return 6. Maximizing B with 
respect to y and z, for given r*, r, and Wo, 
determines the borrower’s optimal equity 
capital y and his loan demand z, as a function 
of r*, r, and Wo. 

The lender’s terminal wealth w, on the 
other hand, is equal to 


(1 + 7r)(wo — 2) + (1 + 7*)z 
in the event of nondefault (@>*), but only 
(1 + rlw — 2) + (1 + O)(y + 2) 


in the case of default (0<0*).! The lender is 
assumed to maximize his expected utility 


(2) L= “via + 7) (wo — 2) 


+ (1 + r*)z]g(0)d0 
+ Vi + r)(wo — 2) 


=i 
+ (1+0) + 2)]g(6)d0 


where V(w) denotes his utility function for 
terminal wealth, and g(6) his subjective 
density function over 0. Maximization of L 
with respect to z, subject to given values of 
r*, 7, Wo, and y, yields the lender’s optimal 
loan supply z. 

Clearly, a parametric change in y changes 
the value of the lender’s expected utility Z: 


ôL 7 
(3) oe V'(-)(1 + 6)g(6)d8 > 0 


-1 


and thus leads, ceteris paribus, to a change in 
the lender’s loan supply. “The borrower’s 
equity in an investment is an external econ- 
omy to the lender,” as Smith expresses it 
(his Proposition 1, p. 479, 1927b). The exis- 


1 To simplify the presentation, it is assumed that the 
lowest possible value of 6 is not below —1, i.e., the lowest 
possible terminal value of the lender’s investment 
project not less than zero. If lower values for 0 were 
admitted, we would have to include a third term in (2), 
since in this case the lender’s terminal wealth would be 
given by (1-++r)(wo—z) alone (because he is not liable 
for the borrower’s debt to somebody else). 
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tence of this external effect leads to the con- 
clusion that the traditional competitive 
market equilibrium is not Pareto efficient, 
as noted in the introduction. 


II 


Smith’s result is obtained because of the 
special (and, as argued here, objectionable) 
way in which the behavior of the market 
participants is specified. More specifically, 
because it is assumed that both borrower 
and lender optimize based on the premise 
that the contractual interest rate r* and 
thus the borrower’s interest payment to the 
lender, is independent of his equity capital 
y, and thus of his risk of default. This is 
equivalent to assuming that price is inde- 
pendent of quality, and does not seem justi- 
fied, even in an atomistic environment. I may 
expect that I can buy “any” amount of 
Coca Cola in the supermarket (i.e., any 
amount within a very large range around my 
current purchase, say, 100 bottles instead of 
my normal purchase of 1) without exerting 
any noticable effect on the market price, be- 
cause I am but one of millions of purchasers 
of Coca Cola. However, even if I am but one 
among millions of (similar) credit takers, I 
will never expect that I can get “any” 
amount of credit at an unchanged contrac- 
tual rate of interest, unless I keep default 
risk (the “quality” of the loan) constant by 
appropriately adjusting equity capital y (or 
in some other way).? To assume competitive 
behavior in the sense of having many rela- 
tively small market participants whose be- 
havior taken individually does not appre- 
ciably affect total market excess demand 
(“general market conditions”) should not be 
equated with price taking in the sense of 
accepting r™ as a datum (independent of y). 

This paper suggests treating the loan as a 
good with two characteristics, z and y (size 
and quality). Consequently, we specify a 
price function R= R(z, y), which relates the 
borrower’s payment to the lender R (defined 
as including the repayment of capital) to the 


2 For example, via putting up otherwise nonliable 
wealth as collateral. This would be an obvious extension 
of the model. 
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characteristics z and y. At any point in time, 
the market reveals an R(z, y) function, which 
can be inferred from observed prices for 
different 2/y packages. Presumably, R.>0 
and R,<0: an increase in z implies a larger 
total payment R, while an increase in y, 
given z, represents an increase in the quality 
of the loan, and thus implies a lower com- 
pensation R. The transactors treat this price 
function as parametric to their decisions. 
This is the meaning of competition in this 
context. In other words, each transactor is 
small enough relative to the market as a 
whole that his individual actions have no 
recognizable effect on the R(z, y) function 
exhibited by the market. An equilibrium 
price function is determined by market forces 
in the same way as equilibrium price is de- 
termined in the usual competitive model: an 
equilibrium value for R(z, y) is reached if 
buyers and sellers are perfectly matched at. 
each z/y combination. For a discussion of 
the determination of such an equilibrium 
price function, see Rosen and Louis Court. 

The borrower’s and lender’s expected util- 
ity functions now are 


@ B= fvla+nq—» 
+ (1+ 0+ — R(z, y)]f@d0 
+f UAW. —»]f@d 


~} 


and 
e. ° 1 r p = 
6) L f. vi + r)(w z) 
+ R(z, y)]g(6)de 
+f rata- 
~1 i s 
+ (+A + 2)]g(6)ae 


3 Note that z and y together determine 6*, the critical 
value of 0 below which the debtor defaults on his loan. 
The “quality” of the loan, of course, also depends 
on the density functions over 6, which we treat as given 
here. In principle, we can think of the parameters of 
these functions as additional characteristics of the 
loan. ` 
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where 8*= [R(z, y)/(y+2)]—1 again is the 
value of @ below which the borrower defaults 
on his loan. 

Treating R(z, y) parametrically, the bor- 
rower determines his optimal z and y (size 
and quality of loan). His optimality condi- 
tions are 


_ ôB 
(6) eran A U'(-)[1 +0 — R.] f(@)dd = 0 
i Ba fv e—r— RIO 

oy g* 


si. U'(-)(1 + o f(0)do = 0 


Similarly, the lender determines, condi- 
tional upon R(z, y), his desired values of z 
and y, i.e., the size and quality of the loan 
he would like to make, given the market’s 
Riz, y):* 


aL fe, 
O = f TOR- 1- sean 
o* 
+f v'Cle-rAg@ae = 0 
O = f TORO 


+f VOA+ Ha = 0 


A competitive market equilibrium is 
reached if the R(z, y) function is such that 
there results complete consistency between 
borrowers and lenders. See Rosen for a dis- 
cussion of the price function as the joint 
envelope of a family of indifference surfaces 
for borrowers and lenders. Of course, the 
existence of a whole equilibrium price func- 
tion, i.e., the coexistence of different 2/y 
combinations in equilibrium, requires the 
existence of heterogeneity among borrowers 
and/or lenders (for example, a distribution 
of U-functions, and/or distribution of V- 
functions). If all borrowers as well as all 
lenders were identical, all borrowers and all 


4 In addition, the appropriate second-order conditions 
for a maximum must be satisfied. 


VOL. 66 NO. 3 


lenders would always end up with identical 
decisions, so that there would be only one 
equilibrium 2/y combination. Consequently, 
the market then could not provide the in- 
formation necessary to infer a complete 
R(z, y) function. A discussion of how an 
equilibrium price function is reached, start- 
ing from a disequilibrium situation, is clearly 
beyond the scope of this paper. However, it 
can easily be seen that such an equilibrium, 
if obtained, satisfies all the conditions for 
Pareto optimality. Using the shorthand no- 
tation employed by Smith (1972b, p. 481), 
we can rewrite the borrower’s and lend- 
er’s objective functions (4) and (5) as 
B= B(u, z, y/R(z, y), r) and L=L(o, z, y/ 
R(z, y), r), with u= Wo—y and v= wo—z. In- 
dependent maximization by both sides yields 
the following marginal conditions (equiva- 
lent to (6)—(9)) 


(10) By, = By, B, =0 
and 
(11) L, = Ls Ly = 0 


which is perfectly consistent with the condi- 
tion for Pareto efficiency (as summarized by 
Smith’s (14), 1972b, p. 481). 


H 


I have discussed a competitive model of 
the credit market which does explicitly take 
into account that the credit transaction has 
two characteristics: size and riskiness, or 
“quality.” It has been argued that it is 
reasonable to assume that market partici- 
pants do explicitly take this into account in 
their optimization procedures; and it has 
been shown that a model of the competitive 
process where this is the case does lead to a 
Pareto-efficient solution which is perfectly 
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consistent with what is usually expected to 
characterize a competitive equilibrium (in 
contrast to the competitive model discussed 
by Smith). 
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The Borrower-Lender Relationship 


By Vernon L. Surre* 


One frequently encounters the belief that 
there are pervasive “imperfections in the 
capital market” (see George Stigler), and 
the widespread practice of lender rationing 
in loan markets is often implicated as provid- 
ing the evidence in support of this proposi- 
tion (see Dwight Jaffee and Franco Modigli- 
ani). I have long thought this to be a sim- 
plistic proposition, and my papers on the 
borrower-lender contract are an attempt to 
interpret the phenomenon of lender or 
capital rationing as an instance in which 
competitive markets were doing their job 
but where the “commodity” had unusual or 
nonstandard properties. The loan contract 
has the nonstandard characteristic that the 
lender’s gain from the exchange depends 
upon a host of borrower controlled activities. 
Thus the lender wants to know how the pro- 
ceeds of the loan are to be invested, the level 
of borrower equity, and the amounts and 
terms of any other loans contracted. 

A formal way to treat such a commodity 
is to enrich its price expression to correspond 
to its enriched space of characteristics. There 
are several well-known examples of this 
formalism. By treating externalities as com- 
modities and giving them prices, one re- 
covers the competitive efficiency properties 
otherwise lost. Efficiency in the presence of 
uncertainty is no problem, formally, if one 
simply invents state-contingent claims. In 
this spirit, a natural way to treat the loan 
contract is to let its market price (the nomi- 
nal interest rate) be a function of the bor- 
rower’s equity, or any other relevant char- 
acteristics, as well as the amount of the loan. 
This approach is so natural that I did it 
myself in several pages of the working notes 
for the papers cited by Ernst Baltensperger. 
The published version did not develop this 
line of analysis because I thought it finessed 
the issue of capital rationing in the borrower- 
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lender contract which was my principal in- 
terest. Also we know that, in general, competi- 
tive loan markets could improve on the 
Baltensperger price function if borrowers 
would issue state-contingent claims. The 
proper full formal treatment of the loan con- 
tract is to see that it has as many dimen- 
sions as contingent states, 6, and that claims 
contingent on each such state must have a 
market price. The problem with either the 
full treatment, or the compromise treatment, 
is that they do not represent what bankers 
or borrowers do. Bankers do not buy state 
contingent claims from borrowers, and they 
do not issue price schedules relating interest 
charged to borrower’s equity and amount 
lent. As indicated in my papers, bankers do 
set up major loan categories with different 
interest rates and rationing rules for each 
category, and my formulation of the prob- 
lem was intended to minimize the violence 
done to these stylized facts. One of my main 
points was that if we think of the borrower 
as rationing equity size to the lender, and 
the lender as rationing loan size to the bor- 
rower, these quotas would have implicit 
prices. This defines implicitly an enriched 
price space which, if examined more carefully, 
might not look so imperfect as it does at first 
blush. 

I do not know why bankers and other 
lenders do not fine-tune interest rates to the 
conditions of every loan. A legitimate hy- 
pothesis is that the costs of information, 
monitoring, negotiating, and transacting do 
not make it worthwhile. Rationing and 
qualification rules, laid down by bank man- 
agement, can be applied routinely by minor 
officers. Also it takes a certain amount of 
sophistication for a borrower to understand 
that there are defensible reasons why his 
mortgage rate would be higher than his 
neighbor’s, and bankers might like to avoid 
having to make explanations. So “if you 
want to buy a house here is the rate, and, 
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providing you qualify, we will loan not more 
than 80 percent of market value.” I am not 
yet prepared to say that this scenario repre- 
sents either an imperfect (except by an ir- 
relevant definition of “perfect’’) or inefficient 
market. I confess to frustration at not hav- 
ing a competitive process that leads to this 
result as an equilibrium, but I think some 
form of direct modeling of observed institu- 
tions is an important source of insight. 
Models based upon more idealized institu- 
tions can be useful if they help us to under- 
stand observed institutions, but for me they 
are sterile if they lead merely to the conclu- 
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sion that real markets are “incomplete.” 
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Labor Supply and the Payroll Tax 


By C. Duncan MACRAE AND ELIZABETH CHASE MacRar* 


In a recent issue of this Review, the debate 
between John Brittain and Martin Feldstein 
regarding the incidence of the social security 
payroll tax focused on the effect of the pay- 
roll tax on labor supply. Both authors con- 
clude that the tax will have an effect only if 
supply is wage elastic. Their analyses, how- 
ever, are carried out only in terms of aggre- 
gate supply and ignore the ceiling on taxable 
earnings.! 

The purpose of this note is to demonstrate 
that the social security payroll tax will have 
an effect on aggregate labor supply even if 
individual labor supply is wage inelastic, as 
long as there are individuals with earnings 
above the ceiling. Moreover, we will also 
show that the tax can be labor market neu- 
tral in the sense that it does not have an 
effect on aggregate labor supply, only if in- 
dividual supply is wage elastic. Hence, an 
incidence analysis which does not take into 
account both the existence of the ceiling and 
the composition of aggregate supply can be 
misleading. 

To see the effects of the payroll tax we em- 
ploy the traditional’ income-leisure model of 
individual labor supply. The individual is 
assumed to supply labor so as to maximize 
utility from income and leisure subject to a 
budget constraint that specifies the trade- 
off between income and leisure given the 
wage rate and the level of unearned income. 
Figure 1 shows the boundary of the indi- 
vidual’s constraint set as the broken line 
ABF when F” is the level of unearned in- 
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ment of Labor under Grant No. 21-11-74-09 to the 
Urban Institute. Opinions expressed are our own and 
do not necessarily represent the views of the Depart- 
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1 See Feldstein, fn. 8, p. 738, however, for a recogni- 
tion that the analysis should be carried out in terms 
of individual supply and take the ceiling into account, 
although he does not do so. 
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come and the (negative) slope W of the line 
AB is the wage rate. For given levels of W 
and F”, the individual will supply a quantity 
of labor which corresponds to the point on 
the line AB which lies on the highest possible 
indifference curve. The individual’s labor 
supply curve, which simply shows the wage- 
labor combinations for some given level of 
unearned income (Y*), with no payroll tax, 
appears as curve S in Figure 2. Assuming 





individual Labor Supply 


FIGURE 2 
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that leisure is a superior good, a decrease in 
Y” will increase the amount of labor sup- 
plied at any wage rate and thus shift the 
curve to the right, perhaps with a change in 
shape. 

Now let us introduce a payroll tax com- 
posed of a ceiling E on taxable earnings and 
a tax rate ¢. As shown by line CDB in Figure 
1, if the individual does not perceive the 
tax as an intertemporal trensfer to himself, 
the tax corresponds to a percentage reduc- 
tion in the wage rate of 100¢ for earnings be- 
low the ceiling level E and a constant reduc- 
tion in income of tE for earnings above E 
with no reduction in the wage rate. The 
lowered slope of the budget line segment DB 
for earnings below E means that a given 
amount of labor will now be forthcoming 
only at a higher market wage rate. In Figure 
2, this is shown as an upward shift in the 
labor supply curve in the area below the 
WL= E hyperbola, which will decrease labor 
supply unless the income effect dominates. 
The WL=E hyperbola shows the combina- 
tion of wage rates and hours of labor equal 
to the ceiling amount of taxable earnings. 
The downward shift in the budget line seg- 
ment CD for earnings above E amounts to a 
fixed reduction in unearned income in the 
amount of the tax paid, :E. Consequently, 
the labor supply curve S’ in Figure 2 is 
shown shifted to the right in the area above 
the E hyperbola so that labor supply will 
definitely increase in this area if leisure is a 
superior good. 

Since the budget line after the imposition 
of the payroll tax is no longer convex, there 
is a “jump” in the labor supply curve in the 
neighborhood of E. That is, there is some 
wage rate, shown as W” in Figure 2, at which 
the individual is indifferent between supply- 
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ing enough labor to generate earnings above 
E and supplying less labor to generate earn- 
ings below E. Under the payroll tax, there is 
no combination of W and Y” for which the 
individual will choose to earn exactly the 
ceiling amount Æ, since he can always in- 
crease utility by earning more or less than £E. 

The conclusion to be drawn from the fore- 
going analysis is that while for individuals 
with earnings below the ceiling the payroll 
tax acts to reduce their wage rate and, there- 
fore, reduces their work incentive if supply 
is wage elastic, for individuals with earnings 
above the ceiling the tax acts solely to reduce 
their unearned income and, therefore, in- 
creases their work incentive if leisure is a 
superior good. Therefore, if individual sup- 
ply is wage inelastic, the effect of the payroll 
tax is solely to increase the work effort of 
those with earnings above the ceiling and, 
hence, unequivocably to increase aggregate 
labor supply. However, if individual supply 
is elastic, then it is possible for the increase 
in supply by those above the ceiling to be 
cancelled out by the decrease in supply by 
those with earnings below ceiling. Only then 
will the social security payroll tax not affect 
aggregate labor supply, if individuals per- 
ceive it truly to be a tax and not a subsidy 
to themselves. 
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On the Regulated Price-Setting Monopoly Firm 
with a Random Demand Curve 


By STYLIANOS PERRAKIS* 


The development of a substantial body of 
literature dealing with probabilistic micro- 
economics (see, for instance, Hayne Leland, 
John McCall, and Kenneth Smith) has im- 
posed the necessity to reexamine certain 
classical results in the theory of the firm 
under deterministic conditions. One such 
category of results is derived from the analy- 
sis of the behavior of a monopoly firm under 
a regulatory constraint by, among others, 
Harvey Averch and Leland Johnson, Wil- 
liam Baumol and Alvin Klevorick, and 
Akira Takayama. In view of their impor- 
tance for regulatory policy these results have 
generated a substantial amount of contro- 
versy and discussion.! The question that 
poses itself, therefore, is to what extent is 
the behavior of a monopoly firm modified if 
the demand curve facing the monopolist is 
not fixed (as it was assumed until now), but 
fluctuates randomly according to a known 
probability distribution. 

The general conceptual framework for the 
theory of the firm with uncertain demand 
was established recently by Leland. His 
study distinguishes two types of monopoly 
behavior, depending upon the time span of 
the “static” period considered and the de- 
gree of latitude allowed to the firm in order 
to vary the price of its output within this 
period. The quantity-setting firm makes its 
pricing decisions after the value of the ran- 
dom demand is known, while the price- 
setting firm must set the price in advance. 
The resulting profit-maximizing behavior is, 
of course, substantially different for these 
two classes of firms. 

In an earlier study I examined the be- 
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havior of a quantity-setting monopoly firm 
under rate of return regulation using a fairly 
general set of assumptions. Focus was placed 
upon the well-known result of the determin- 
istic case that the capital stock of the regu- 
lated monopolist (when the regulatory con- 
straint is effective) is larger than the capital 
stock of the same firm in the absence of regu- 
lation.? It was shown that this result was 
not in general true for a monopoly firm fac- 
ing a random demand curve in the absence 
of additional restrictions upon the shape of 
the probability distribution of the random 
factor, the monopolist’s utility function, 
and/or the firm’s revenue function. This 
conclusion, in turn, invalidated a number of 
other related results that were based on the 
so-called Averch-Johnson effect of over- 
capitalization. 

In this paper I examine the behavior of a 
price-setting monopoly firm with random de- 
mand that is institutionally constrained to 
satisfy all demand for its product. As in my 
earlier study, one important deterministic 
result is not true in this more general model. 
This result is best described by quoting from 
Johnson: “Only in the unusual circumstance 
where the marginal physical product of capi- 
tal falls below zero would the firm be led to 
gold-plate or to hold capital strictly idle...” 
(p. 91).3 In fact, it is shown below under 
quite plausible assumptions that the regu- 
lated price-setting monopoly firm will maxi- 
mize its profits by operating its capital 


2 The most rigorous and general proof of this is in 
El Hodiri and Takayama. The importance of the result 
lies in the fact that it may be used as the basis for the 
proof of the so-called Averch-Johnson effect of over- 
capitalization (see Averch and Johnson, and Baumol 
and Klevorick), which is that rate of return regulation 
leads to a larger capital-labor ratio of the regulated firm 
than the one corresponding to minimum cost produc- 
tion at the chosen output. 

3 A proof of Johnson’s statement is given by Edward 
Zajac. 


VOL. 66 NO. 3 


stock at less than full capacity for an entire 
range of values of the random factor in the 
demand curve. 

I shall first derive the profit-maximizing 
conditions for an unregulated monopolist. 
Next, after adding the rate of return con- 
straint, two important propositions will be 
proved that define the profit-maximizing be- 
havior of the regulated monopoly firm. Fi- 
nally, the results will be extended to two 
special cases of random demand curves, the 
additive and the multiplicative random fac- 
tors. In all cases the results will be proved 
for both expected profit and expected utility 
maximizing firms, hereafter referred to as 
risk neutrality and risk aversion, respec- 
tively. 


I. The General Model 


As usual, F(wK, L) denotes the monop- 
olist’s production function (K capital, L 
labor), with Fe=0F/d(uK)>0, Fp =0F/dL 
>0,/ for uK, L in a given region in the non- 
negative orthant that contains the origin. 
The term w is a linear scale variable with 
0<w<1, as in Smith, and Perrakis and Izzet 
Sahin. The usual second-order conditions 
are assumed to hold for F(uK, L). The 
monopolist’s demand curve is given by 
D(p, x), where p is the price and # the ran- 
dom factor. It is assumed that — æ% <g <x 
<#<-+0, and that g(x), the subjective 
probability density function of v, exists and 
is known and continuous for «CX, where 
X denotes the closed set [w, #]. It is also 
assumed, following Leland, that D, is con- 
tinuous and positive for all «CX, and that 
D,<0 for all p>0. 

The monopolist selects the ex post con- 
trols u and L given p, K, and x. The ex ante 
controls p and K are chosen by maximizing 
expected utility, which is a function of profit 
that is linear (risk neutral) or strictly con- 
cave (risk averse). The monopolist is institu- 
tionally constrained to satisfy all demand for 
his product,’ which means that: 


4 Hereafter subscripts will denote partial derivatives 
with respect to the variable(s) in the subscript. 

5 If this assumption is not introduced then the model 
must provide for product rationing, storage, and/or 
disposal. 
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(1) F(uK, L) = Dp, x) 


Given this constraint the choice of the ex 
post controls for the unregulated monopolist 
is made by: maximizing the utility of profit 
U(x) where U’>0, U” <0, and 


(2) wz) = pD(p, x) — wL — rK 


where w and r are input prices. It is easy to 
see that the maximum utility given $, K, and 
æ is achieved by choosing the minimum L 
satisfying (1), which is given by the choice of 
controls: 


(3) u=1, L=L(p, K, x) 


where L(p, K, x) >0 is the (assumed unique) 
solution of (1) if u= 1.6 The assumed restric- 
tions on the partial derivatives of F and D 
guarantees the existence of the partials of 
L which are as follows:? 





y Li! Æ D 
(4) I, = — = £, 
Op Fr 
. ôl OD; 
L: = — = ? 
x Fy, 
aL Fg 
KOEST ee 
0K F; 


Hence, the ex ante controls p and K are now 
chosen by maximizing E[U(r(x))] with re- 
spect to p and K. The derivation of the 
necessary conditions is as follows: 


(5) Max E{U(pD(p, x) 


— wh (p, K, x) — rK)} i 
(6a) £[U'[pD, + D — wL,]] =0 
(6b) E|U’|—wLx — r]] = 0 
where U’=U"(x(x)), and w(x) is given by (2) 


with L=I(p, K, x). If (4) is taken into ac- 
count then (6a) and (6b) become: 


(Ta) E[U'D] = z| v», (= > ?)] 


L 


6 It is easy to see that the existence of an L>0 satis- 
fying (t) is guaranteed by the condition F,>0vZL>0. 
7 It should be noted in (4) that the partial derivatives 
of L(p, K, x) are ex ante random variables, since x enters 
the expressions either explicitly or implicitly through L. 
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(b) E [v =| = = E(U’) 


In the case of risk neutrality U’ is a con- 
stant and disappears from both sides of (7a) 
and (7b). 

Now let (p4, Ka) denote the solution of 
system (7a) and (7b), and assume that 
(pa, Ka) is unique and satisfies the second- 
order maximization conditions. The assumed 
conditions on F and D in turn guarantee 
the existence of an open neighborhood Q of 
(pa, Ka) in p-K space, in which L(p, K, x) 
as defined by (3) is > OV xCX. Hereafter, 
it will be assumed that all pairs p-K in our 
discussion fall within 02.8 


II. The Rate of Return Constraint 


If s>r is the allowable regulatory upper 
limit on the rate of return then we must 
have: 


(8) sK > pD(p, x) — wL 
and the ex post controls are found by defin- 
ing u€ [0, 1] and L>0 satisfying (1) and (8) 


and maximizing m(x) for given values of 
p, K, and x. Equation (8) may be written as: 


L > DC, x) — sK 
w 


Pa 


(9) 


It is obvious now that if Z(p, K, x) is 
> the right-hand side of (9) then the con- 
straint is inoperative for this particular value 
of # and the ex post controls are given by 
(3). If, on the other hand, the right-hand 

“side of (9) is greater than L(p, K, x), then 
the optimal choice is given by: 


(10) L= DC, 2) — sK 
w 


P| ux, DC, x) — sK 
w 


| = D(b, #) 


the solution of the second part of (10) yield- 
ing the value of u€(0, 1). Since this value 
of u is <1 it follows that for this class of 


8 Tf F(uK, L) is defined for all (uK, L) in the non- 
negative orthant, and if D(?, x) is defined and >0 for 
all p>0, then 2 consists of the entire positive orthant in 
p—K space. 
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values of # the firm will operate below full 
capacity. 

Now let ($2, Kz) be the solution of the 
constrained problem. Assume again that 
(ps, Kz) is the unique solution of the cor- 
responding first-order necessary conditions 
that satisfies also the second-order condi- 
tions for a maximum. The derivation of 
these conditions follows from (5), with (10) 
replacing Z(p, K, x) where appropriate. Two 
sets of values of x may be defined as follows: 


(11) w=XA friska > PoD( tr, x) 
—wL (pz, Kz, af 


=XN fz: F Ee PoD(fs, 2)—sKe = 


w 


< D(ps, a) 


(12) =X fer [£ Diea 


w 


> D(z, a} 
and the ex post controls are now (3) for 
xa, and (10) for sGa1. We may now prove 
the following: 


PROPOSITION 1: If the regulation is effec- 
tive,” a cannot be empty for either the risk- 
neutral or the risk-averse monopolist. 


PROOF: 

If @ were empty then at (ps, Kz)xCGon 
x€ X. This means that (3) is the solution 
of the ex post problem for all *@X and, 
hence, that (7a) and (7b) are the necessary 
conditions for the ex ante controls. However, 
it was assumed earlier that (pa, Ka) was the 
unique solution of the unconstrained prob- 
lem, hence the only possibility is (pa, Ka) 
=(ps, Kg). This means that the constraint 


- (8) does not affect the choices of the monop- 


® An effective regulation (or effective constraint) is 
defined here as a constraint that changes the input 
and/or scale choices of the monopolist for some +CX. 
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olist for any value of v& X= regulation is 
not effective since the expected profit and/or 
utility are unchanged. Hence, if the regula- 
tion is effective o. 


COROLLARY 1: The effectively regulated 


price-setting monopoly firm will always oper- 
ate below full capacity for some range of values 
of the random demand. 


As mentioned earlier, this result is dras- 
tically at variance with the deterministic re- 
sults of Zajac and Baumol-Klevorick. We 
also note that this holding of idle capital 
does not happen in the unregulated monop- 
oly with random demand, as seen by (3). 
Finally, nothing is implied here about the 
effect of the regulatory constraint on the 
relative size of capital stocks, prices, and/or 
input ratios. 

The profit function of the regulated firm is 
now given by: 


(13a) r(x) = paD(ps, x) = wL(pp, Kz, x) 
—rKr «oy 
(13b) w(x) = (s — r)Ks, xE ay 


On substituting (13a) and (13b) into (5) 
we get: 


(14) Max { f cee,» 
= wld; Kt) = T 
+f Ule — )K]eaah 


It is easy to see that the maximization pro- 
cedure together with (4) yields, instead of (7a) 
and (7b): 


wD, 


F, | g(x)dx=0 


(15b) f. U' Ee — r| g(a) dx 


+(-nu' f 





(15a) f U’ | p+ D- 


a 


g(x)dx = 0 
1 


where U’= U'(r(#)) and r(x) is defined by 
(13a) and (13b). Alternatively, (15a) and 
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(15b) may be written as: 


(16a) f U' Dg(x)da 


= f | u'D, (= ss 2) ax) dx 


F 
(16b) f U EE ga)de + su f g(x)dx 
wy L Oy 


@: 


= lf U'g(x)da + uf aoa] 


= rE[U'(r(x))] 


In the case of risk neutrality, (16a) and 
(16b) become: 


(17a) f De(x)dx = 


f Dp (= = P) g(x)da 
(17b) J sa saas + S glæjdz =r 


The following proposition helps us char- 
actetize the solution of (16a) and (16b) 
and/or (17a) and (17b). 


PROPOSITION 2: w, possesses a relative in- 
terior for all risk-neutral and risk-averse 
monopolists and all distributions g(x). 


PROOF: 

Proposition 2 basically says that sK» 
> paD(ps, %) — wh (pe, Ke, x)! for some 
ranges of values of the random variable x, 
To prove it we note that the necessary 
conditions (16b) or (17b) are violated if 
w= ¢, since s is >r by assumption. Hence 
we must eliminate the possibility that 
w= {wisKe=psD(ps, %)—wl(ps, Kz, x) } 
(\X. If this is true, then w is either countable 
or contains a compact subinterval of values 
of x in X. Within such a subinterval we 
must have: 


(18) sKs = psD(ps, x) — wl (ps, Ka, x) 


1 Or, alternatively, that F(Kp, (¢8D(pz, x) —sKn)/ 
w) <D(ġ, x). 
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Differentiating (18) arid taking (4) into ac- 
count, we get: 


(19) D n 
z 7 W—— 
$s F, 
and, since D,>0, we must have: 
$s 1 
20 —- = — 
(20) a F, 
where 


(21) Fre Fr [x Do 


w 


Equation (20) implies that Fz is constant 
with respect to v, which implies that 
oF ,/d%=0=>F 11(p2D./w) =0, impossible for 
a positive pp, since D,>0 and Fiz<0."! 
Therefore, since (18) cannot hold for a com- 
pact subinterval of values of x in X, w 
either contains values of x in X, for which 
SKzy>psD(pe2, *)—wl(ps, Ks, %), or con- 
sists entirely of a countable set of single 
points, on which (18) holds. The latter case 
would violate the necessary conditions (15b) 
or (17b), since the first integral on the left- 
hand side would be zero because of the con- 
tinuity of g(x). The only remaining possibil- 
ity is that sKy> peD(pa, x) —wL( ps, Kz, x) 
for some x in X and the continuity of D and 
L insures that the above inequality will hold 
strictly for a range of values of x in X. 


Propositions 1 and 2 imply that there exist 
at least two compact intervals of values of x 
in X, in which constraint (8) holds with 
equality and with strict inequality respec- 
tively. The consequences of this may be ex- 
pressed by the following: 


COROLLARY 2: The expected rate of return 
on invested capital for the regulated price- 
setting monopolist is strictly less than the regu- 
latory upper bound s.¥ 


1 For a neoclassical production function with convex 
isoquants Fzz must be <0. 

© Corollary 2 is also valid for the quantity-setting 
regulated firm, as can be seen from my earlier study. 
This is a consequence of the regulatory assumptions of 
both studies, which imply that the regulators would 
enforce the regulatory constraint at every observable 
state of nature, and the firm knows this and acts ac- 
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HI. Some Special Cases 


Two important special forms of the ran- 
dom demand curve are those with additive 
and multiplicative random terms. Specifi- 
cally: 


(22a) D(p,x) = Dip) +%>0 
for additive 
(22b) D(p,x) =xD(p), «>0 
for multiplicative - 


We may assume without loss of generality 
that E(a)=0 in (22a) and E(x) =1 in (22b). 

The solution of the problem of the con- 
strained price-setting monopolist involves, 
among others, the definition of the subspaces 
w and a. For this we need to find the roots 
in « of the equation 


F[K, pD(p, x) — sK] 
(23) eG) 
w 
This is simplified in both additive and multi- 
plicative cases by the following: 


PROPOSITION 3: For random demand curves 
with additive or multiplicative random factors 
w is compact and (23) has either one or two 
roots in X. 


PROOF: Define A(x) as follows: 


FIE, pD(p, x) — sK] 
(24) ag = PME Dep, a) 
It is easy to see by repeated differentiation 
that A” (x)<0 when Dih, x) has the forms 
(22a) or (22b). Hence, A(x) is strictly con- 
cave and the equation A(x)=0 has at most 
two roots in X. Since a is defined by A(x) >0 
the strict concavity of A(x) insures that if 
ê<, are the two roots of (23), then 
6 = (41, &2)\X, which is compact. 


The fact that w, must possess an interior 
implies that at least one of the subspaces 
(x, #:]0X, [£n #]AX must possess an in- 
terior. It is easy to show that it is not 





cordingly. A different model, requiring a multiperiod 
formulation would be more appropriate if it is assumed 
that the regulators restrict the average rate of return 
over a number of observed realizations of the random 
demand. 
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possible to have w= [%, #]X. To see this 
we observe that at (pz, Kz) the point £m, 
at which A(x) = maz is given by the solution 
of A’(x)=0, which yields pF,/w=1; ob- 
viously, if #,@X then +,Gan. It follows that 
a> £m and, if w= [fa 2], A’(x)<0 Y Eon, 
implying in turn that w/Fr—p>0 Y Ew 
and the necessary condition (16a) can have 
no solution since the left-hand side is >0 and 
the right-hand side <0 always. Hence, for 
these two important special forms of the ran- 
dom demand curve we must have either: 


(25) oO, = [-x, #1], 
or 
(26) wi = [x, #1] U [kn #], a1 = (41, ê) 


where #, and £ are the two roots in x of (23) 
for the optimal ex ante controls (pz, KB). 


&1 = (ĉn 2) 


IV. Conclusions 


The combination of demand uncertainty, 
price-setting behavior, and rate of return 
regulation for a monopoly firm has as a re- 
sult the operation of the firm’s capital stock 
below full capacity for at least one entire 
range of realizations of the random demand 
at the optimally chosen price and capital. 
This is true for all types of probability dis- 
tributions and all utility functions with non- 
decreasing marginal utility, which includes 
of course, risk-neutral monopolists. Further, 
the expected ex ante rate of return is strictly 
less than the maximum allowed by the regu- 
lators, while the observed ex post rate of 
return is equal to the maximum allowed 
whenever the firm operates its capital stock 
below full capacity, and vice versa. 

These results are direct consequences of 
the adopted assumptions about firm objec- 
tives and regulation, which are natural ex- 
tensions to the uncertain demand case of the 
Averch-Johnson model of firm behavior. The 
firm must satisfy ex post (i.e., after the value 
of the random demand becomes known) both 
the rate of return constraint and the demand 
constraint (1). At some “states of nature,” 
it must increase its labor above a certain 
minimum in order to stay within the al- 
lowed rate of return. This, however, forces 
it to underutilize the invested capital in 
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order to meet demand exactly. These states 
of nature will occur with a positive prob- 
ability whenever the firm choooses ex ante 
the output price and capital stock by maxi- 
mizing expected profit (or expected utility of 
profit). Needless to say, the conclusions of 
this paper will have to be modified if other 
firm objectives or methods of regulation are 
considered (as in the article by Elizabeth 
Bailey and John Malone for the deterministic 
case). 

As a final remark it should be noted that, 
although numerical solution of (23) and (16a) 
and (16b) should present no problems, an- 
alytical results are difficult to obtain. Prop- 
osition 3 offers some help in this direction for 
the two important cases of demand curves 
with additive or multiplicative random 
terms, since it shows that the solution of (23) 
is equivalent to finding the zeros of a strictly 
concave function. However, even in the 
simple case of a Cobb-Douglas production 
function and a constant elasticity: demand 
curve with a multiplicative random factor it 
is not possible to solve (23) explicitly. Bar- 
ring restrictive assumptions, therefore, there 
is very little that can be said about relative 
size of capital stock, price, expected output, 
etc. 
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Money, Income, and Causality: The U.K. Experience 


By Davie Witttams, C. A. E. GoopHart, AND D. H. GowLanp* 


In a recent paper, Christopher Sims de- 
veloped a statistical technique for testing 
whether there was evidence of unidirectional 
causality within a two-variable system. He 


applied this technique to an examination of 


the relationship between movements in nom- 
inal incomes and in the money supply, in 
order to throw light on the question whether 
there was evidence of clear-cut unidirec- 
tional causality running from changes in the 
money stock to changes in nominal incomes, 
. or vice versa. He concludes that: “The main 
empirical finding is that the hypothesis that 
causality is unidirectional from money to in- 
come agrees with the postwar U.S. data, 
whereas the hypothesis that causality is uni- 
directional from ‘income to money is re- 
jected” (p. 540). Accordingly, 


... one clearly should not estimate a de- 
mand for money relatior from these data 
[of GNP and money stock], treating 
GNP as exogenous with money on the 
left-hand side; no evidence appears to 
contradict the common assumption that 
money can be treated as exogenous in a 
regression of GNP on current and past 
money. [p. 550] 


This is an important, indeed sweeping, 
conclusion, which could if generally upheld 
have a major influence on monetary eco- 
nomics. One way of examining the strength 
of these results is to replicate the exercise in 
other contexts and using differing data and 
time periods. In this paper we undertake a 
closely similar exercise using U.K. data. 

There were a number of reasons for doubt- 
ing whether Sims’ results would hold within 


* Bank of England. Our thanks are due to our col- 
leagues in the Economic Section of the Bank for their 
general help and to a referee of an earlier version of this 
paper for some specific advice and suggestions. In addi- 
tion, we have benefited by having the chance to read as 
yet unpublished papers on this topic by E. L. Feige of 
the University of Wisconsin and K. Wall of Queen Mary 
College, London. The errors and shortcomings, however, 
remain our responsibility. 
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a U.K. context. Unlike the United States, 
the United Kingdom is a relatively small, 
open economy which during the observation 
period maintained a regime of fixed exchange 
rates. Under such circumstances the private 
sector can more easily adjust their money 
holdings to their incomes by transfers of 
funds over the exchanges (subject to ex- 
change control), than in a virtually closed 
economy such as the U.S. Furthermore the 
conduct of monetary policy during the 1960’s 
was influenced by the precepts of the Rad- 
cliffe Committee Report that “The author- 
ities thus have to regard the structure of 
interest rates rather than the supply of 
money as the centre-piece of the monetary 
mechanism” (p. 135). In so far as the author- 
ities primarily aim to regulate the structure 
of interest rates, movements in the money 
stock can be expected to respond to move- 
ments in nominal incomes. 

Because of the various differences in con- 
text the finding that in the United Kingdom 
the relationship between money and in- 
come appears different from that found by 
Sims for the United States in no way casts 
any doubt on the validity of Sims’ own re- 
sults. Sims, in fact, comments (pp. 542-43) 
that the results are peculiar to his sample. 
A recent study by Thomas Sargent and Neil 
Wallace! investigates the direction of causal- 
ity between money and prices during periods 
of hyperinflation for certain European coun- 
tries using an approach similar to Sims. 
They show that there is evidence to suggest 
that the causality is from prices to money. 
Hence, the implication is that the form and 
direction of these relationships do depend on 
the institutional context, and that Sims’ re- 
sults do not have a. general validity in all 
economies. In particular it may be hazardous 
to extrapolate findings obtained in a virtu- 
ally closed economy such as the U.S., also to 
smaller, open economies. 


1 We are grateful to a referee for bringing this refer- 
ence to our attention. 
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I. Methodology and Content 


Following an approach initially developed 
by C. W. J. Granger Sims sets out and 
proves the theorem that when the jointly co- 
variante-stationary pair of stochastic pro- 
cesses X and FY... 


N 

. has an autoregressive representation, 

Y can be expressed as a distributed lag 
function of current and past X with a 
residual which is not correlated with any 
values of X, past or future, if, and cnly 
if, Y does not cause X in ’Granger’s 
sense.... Only in the special case where 
causality runs from X to Y can we ex- 
pect that no future values of X would 
enter the regression if we allowed them. 
[p. 544-45} 


So if X. causes Y, a regression of Y on past, 
current, and future values of X should ex- 
hibit significant coefficients for past and cur- 
rent values but insignificant coefficients on 
future values. Again if X causes Y, a regres- 
sion of X on past, current, and future values 


of Y should exhibit significant coefficients on , 


future values of ¥ (and may, or mav not, 
exhibit significant coefficients on present and 
past values). As Sims states, this method 
“does rest on a sophisticated version of the 
post hoc ergo propter hoc principle,” but he 
argues strongly that this ‘‘method is not 
easily fooled” (p. 543). 

Essentially, therefore, the method in- 
volves regressing X on current, past, and 
future values of Y, and then reversing the 
process regressing Y on X. Causality, in this 
sense, then appears to be unidirectional from 
X to Y, if future values of X are insignifi- 
cant, but current and past values of X are 
significant in the regression of Y on X, while 
future values of Y are significant when re- 
gressing X on Y. These tests will only indi- 
cate the presence of what may be called 
proper causality, i.e., the causal effect takes 
at least one time period to manifest itself. 
Contemporaneous causality can be tested by 
including the present with the future lags 
when carrying out the tests. However, we 
followed Sims in only testing for proper 
causality. 

Sims noted (p. 543) that there are two 
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situations when the results of these tests 
can be misleading: 

(i) The first situation concerns the pos- 
sible existence of a third variable which, say, 
affects X quicker than Y. In this case the 
future lags of Y will be significant when ex- 
plaining X even though X and F themselves 
may not be causally related. We will never 
know whether this situation has obtained 
without formulating a more comprehensive 
model. This is something of a vicious circle 
since these causality tests are to be used as 
a preliminary to any model building. 

(ii) The second situation arises when 
the factors affecting one variable, say Y, in- 
clude the expected future values of the other 
variable X and yet there is no causal rela- 
tionship from Y to X. In the event of the 
expectations being accurate, the future val- 
ues oi X may be significant when explaining 
Y owing to the autocorrelation of X. This 
situation should rarely occur in practice be- 
cause of the assumption that there is no 
causal relationship from Y to X. However 
Michael Rozeff, in a recent study analyzing 
the relationship between money and stock 
market prices in the United States, has sug- 
gested that investors do correctly anticipate 
the future path of monetary expansion al- 
though there is supposedly no causal rela- 
tionship from stock market prices to money. 

For this exercise, examining the direction 
of causality between incomes and money, 
the standard U.K. series for nominal in- 
comes is the quarterly series for GDP at cur- 
rent prices. This series can be divided into 
its real (RGDP) and price components 


` (PGDP), which are additive on the logarith- 


mic scale. This series is available on a con- 
sistent basis from 1958-I till 1971-III, the 
period of observation for this exercise. Com- 
plete monetary data, covering all the banks, 
are only available from 1963-I onwards, so, 
in order to obtain a longer period of observa- 
tion, proxy series were used. Two monetary 
series were used: (i) notes and coin plus cur- 
rent accounts with the London clearing 
banks, subsequently termed narrow money 
(Mwy); Gi) My, plus deposit accounts with 
the London clearing banks, subsequently 
termed broad money (Mz). 
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The first may be regarded as a proxy for 
Mı, and the second for M; as currently de- 
fined (Bank of England). These monetary 
aggregates based on London clearing bank 
deposits formed a declining proportion of 
the total money stock, especially in the case 
of the broader definition in the later years. 
However, the London clearing banks ac- 
count for a very large proportion of the U.K. 
banking sector, and throughout the period 
maintained a dominant share of current ac- 
counts, over 80 percent. Therefore, My is 
probably a better proxy for Mi, than is Mg 
for Ms. It should, however, also be noted 
that the clearing banks tended to bear the 
brunt of the authorities’ direct interventions 
in the banking system (for example, ceilings 
on lending). These monetary series were 
available monthly and were converted into a 
consistent quarterly series by averaging. 
Since these variables are only proxies, then, 
only to a limited extent are they measuring 
the theoretical concepts which they are rep- 
resenting. This is typically an instance of 
errors in variables. These errors will tend to 
reduce the significance of the coefficients in 
the Sims regressions and so causality is less 
likely to be detected, and might be dis- 
torted. However, there is no reason to expect 
these measurement errors in money to be 
correlated with incomes, unlike the case 
cited by Sims (p. 543) where “animal spirits” 
of .bankers and businessmen could affect 
money quickly but GNP only with a dis- 
tributed lag. 

Sims noted (p. 546) that if different sea- 
sonal adjustment procedures are used on 
money and incomes then “spurious” season- 
ality can be induced into the relationship. 
We used the same seasonal adjustment pro- 
cedure on both sides of the regression equa- 
tion, and could therefore dispense with sea- 
sonal dummies. However, we tested the re- 
siduals from each fitted regression for fourth- 
order autocorrelation and found it to be 
absent in every case (see below). 
` Before computing his regressions, Sims ap- 
plied a filter to all his variables of the form 
(1—2B)? where BXe= X. The object of 
this filter was to ensure that the residuals 
were approximately white noise. Marc Ner- 
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love considered filters of the type (1— kB)’ 
applied to seasonally adjusted series. His ob- 
jective was to remove the trend, and he 
judged this successful if the resulting spec- 
trum was relatively flat, thereby simulating 
white noise. He found empirically that flat 
spectra could be achieved in quite a number 
of economic time-series with k=} and =1, 
2, or 3. 

As noted by Sims (p. 544), the derivation 
of the regression tests between two eco- 
nomic processes X and Y requires that 
these series are jointly covariance stationary 
processes each with zero mean. Since they 
are growing through time, both the money 
and income series are nonstationary. This is 
true for both the U.S. and the U.K. Sims 
assumes that the nonstationary behavior 
can be modelled by a deterministic linear 
time trend plus a stationary stochastic re- 
sidual. We preferred the more general as- 
sumption of stochastic nonstationarity.? 
G. E. P. Box and G. M. Jenkins (p. 85) sug- 
gest that such nonstationarity can be 
eliminated by an appropriate degree of dif- 
ferencing, i.e., using a filter (1— B)? with d 
usually equal to 1 or 2. 

Like Sims, we assumed that the relation- 
ship, if any, between money and income was 
linear on the logarithmic scale. Using the 
methodology of Box and Jenkins the trans- 
formed series of both money and income can 
be made stationary by taking first differ- 
ences. To ensure a zero mean, each stationary 
series should be mean corrected by subtract- 
ing the appropriate sample mean. This is 
equivalent to including a constant term in 
the regressions, which is what we did. 

In specifying his regressions, Sims used 4 
future and 8 past lags and also included a 
time trend. Before estimation he used the. 
filter (1—3B)?. Our specification can be 
thought of as being the same as Sims’ except 
that we used the filter (1— B) which reduces 
the time trend to a constant. However the 


2 This means that the parameters of the linear time 
trend are assumed to be stochastic. However, the data 
were such that only the intercept parameter could be 
considered stochastic. It will be seen below that, follow- 
ing a referee’s suggestion, the assumption of stochastic 
nonstationarity was tested and justified empirically. 
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purpose of Sims’ filter was to produce an 
uncorrelated error structure in each of the 
regressions whereas our filter was to produce 
covariance stationary processes. Hence, we 
possibly need a further filter to cope with 
autocorrelation in the error structure. Auto- 
correlation may be present because the 
chosen lag length is arbitrary and so further 
relevant lags are included in the error term. 
In order to assess the magnitude of tkis auto- 
correlation, we have made the standard as- 
stmption that it can be modelled by an 
autoregressive process, since this can be 
dealt with using regression techniques. So, 
instead of only applying a single filter to each 
regression before estimating the lag profile, 
we adopted the following procedures: 

(i) apply OLS to the first-differenced 
specification; 

(ii) investigate the autoregressive prop- 
erties of the fitted residuals, es, from step 
(i) by regressing es on êti... , 4. We 
found that e1 and e2 at most had sig- 
nificant coefficients giving a filter of the 
form (1—a,B~a,B*). The lagged error 
4 was used to check for residual season- 
ality and was found to be insignificant in 
every case; 

(iii) apply the estimated filter from step 
(ii) to the first-differenced specification 
and, using OLS, estimate the lag profile. 

Ideally, this procedure should be iterated 
using the fitted residuals from step (iii) and 
repeating steps (ii) and (iii). However, since 
it is necessary to use the same autoregres- 
sive filter in estimating the lag profile both 
with and without the future lags, end this 
common filter is estimated by averaging the 
two independently estimated filters, one 
iteration was considered sufficient. With 
first-differencing and the autoregressive fil- 
ter, the combined filter which is applied 
to each variable is of the form (1—B) 
(1—aB— aB?) for the more complicated sec- 
ond-order autoregressive filter. This may be 
compared and contrasted with Sims’ filter 
(1—2B)?. 

In our approach, the filter (1— E) is as- 
sumed to be necessary. A referee suggested 
that it would be possible to check this as- 
sumption empirically as follows: 
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(i) form the appropriate specification 
between the unfiltered variables, i.e., with 
or without the future lags, and also in- 
clude a time trend in the specification; 

(ii) apply an initial filter to the specifi- 
cation, for example, either (1—B) or 
(1—2B)?, and estimate the lag profile 
using OLS; 

(iii) using the estimated coefficients 
from step (ii), evaluate the residuals in 
the original specification. If the filter 
(1— B) has been used then these residuals 
will not have zero mean; 

(iv) investigate the autoregressive prop- 
erties of these residuals e, by regressing es 
On é1,..., 4 and including a constant 
term if necessary; 

(v) use the estimated filter from step 
(iv) instead of the initial filter and repeat 
step (ii). 

We extended the referee’s suggestion by iter- 
ating the procedure and then averaged the 
two final estimated filters for the specifica- 
tion with and without the future lags to de- 
rive a common filter which is therefore 
equivalent to the combined filter mentioned 
above. A comparison of the filters using the 
two approaches is shown in Table 1. With 
the referee’s approach, four of the filters have 
a factor (1—B) (assessed by the algebraic 
sum of the coefficients being zero) and half 
of the remaining filters have a factor close to 
(1— B) (assessed by algebraic sum of the 
coefficients being less than 0.2). This sug- 
gests that our assumption of (1— B) is justi- 
fied. In fact, the regression results of the two 
approaches were similar and the conclusions 
identical. Consequently only the results of 
our approach are reported since we believe 
that our combined filter having ‘a factor of 
(1— B) is theoretically more satisfying. 


II. Empirical Results 

The crucial empirical issue is whether fu- 
ture values appear significant when each 
series is regressed on a distributed lag of 
past, present, and future values of the other 
series. Sims found “... Future values of 
GNP were highly significant in explaining 
the M dependent variable, but future values 
of M were not significant in explaining the 


VOL, 66 NO. 3 WILLIAMS, GOODHART, AND GOWLAND: MONEY 421 
TABLE 1—ComMPARISON OF COMBINED FILTERS 
Regression Our Approach* Referee’s Approach* 
Nominal Income 
My on GDP 1—1.3B+0.6B?—0.3B? 1—1.0B+-0.45B? 
Mz on GDP 1—1.4B+0.4B? 1—1.4B+-0.6B? 
GDP on My 1—0.7B—0.3B? 1—0.65B—0.35B? 
GDP on Mz 1—0.75B—0.25B? 1—B 
Real Income 
My on RGDP 1—1.4B+0.7B?—0.3B? 1—1.0B+0.6B? 
Mz on RGDP 1—1.3B+-0.3B? 1-—1.3B+-0. 5B? 
RGDP on My 1—0.7B—0.3B? 1—0.55B--0.35B? 
RGDP on Mg 1—0.7B—0.3B? 1—0.55B—0.2B? 
Price Component 
My on PGDP 1—1.45B+-0.65B?—0.2B 1-—1.25B+0.55B? 
Mp on PGDP 1—0.7B—0.3B? 1—1.4B+-0.55B? 
PGDP on My 1—0.7B—0.5B*-+-0.2B 1-—0.45B—0.55B 
PGDP on Mg 1—0.8B—0.35B?+-0. 15B° 1—0.55B--0.45B? 
* See text. 
GNP dependent variable” (p. 546). An F- TABLE 2—F-TEsTS ON Four FUTURE 
test was used to check the significance of the QUARTERS’ COEFFICIENTS 
future values. Although nct as significant, z 
our results using U.K. data suggested the Regression fpatio 
opposite relationship particularly with the Sime U.S. results 
narrow definition of money My. The situa- GNP on My 0.36 
tion was less clear-cut with the broad defini- GNP on Mz (monetary base) 0.39 
tion of money Mz. In Table 2, our results My on GNP 4.29 
: go as Mz on GNP 5.89% 
and those presented by Sims (in his Table 3) U.K. results 
are shown and contrasted. None of our F- GDP on My (narrow money) 2.44 
ratios are significant at the 5 percent level.’ GDP on'Mz (broad money) 0.84 
However, the future lags for GDP on My are My on GDP 0.97 
almost significant at the 5 percent level Pei fiat = ore ar 
whereas those for My on GDP are definitely p : 
nonsignificant. This suggests at least the o Significant at 0.05 level. 
possibility of unidirectional causality from 
GDP to My. 
In Table 3, we present the R? for the vari- 
ous regressions, which shew that there is 
still a sizeable proportion of unexplained TABLE 3 
variance. A test of whether or not R? is sig- === 
nificantly different from zero is assessed by With Future Without Future 
an #-ratio. These are also given in Table 3. Lags Lags 
Only two ratios are significant at the 5 per- . z : ae 
Seat level, viz., My es GDP without TRA peer E S ae 
lags and GDP on My with future lags. These GDP on Myw 0.51 2.20 0.34 1.77 
are the two ratios that would a priori have GDPonMg 0.38 1.26 0.30 1.48 
Myx on GDP 0.48 1.82 0.40 2.21 
3 The significance level quoted in all the tables is for Mg on GDP 0.32 1.00 0.14 0.56 
the case of a second-order autoregressive filter since 5 percent significance 
this gives the minimum degrees of freedom and hence level 2.12 2.21 


the maximum value of the F-ratio. 
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TABLE 4— ESTIMATED LAG PROFILES 
GDP on My My on GDP GDP on Mg Mz on GDP 
Lag 
—4 —0.05 = 0.07 = 0.16 * 0.19 * 
—3 0.14 ba 0.16 i —0.15 * —0.15 s 
—2 —0.08 = —0.03 * 0.15 * —0.33 * 
—1 0.44 * 0.20 * 0.25 + —0.01 * 
0 —0,10 0.20 0.40 .29 —0.05 0.18 0.09 0.12 
1 0.48 0.29 0.39 AT —0.i1 —0.06 0.18 0.21 
2 —0.45 —0.39 0.22. .25 —0.40 —0.45 0.30 0.34 
3 0.57 0.51 —0.15 —0.13 0.34 0.25 0.10 0.16 
4 —0.14 —0.15 —0.50 —0.56 —0.40 —0.41 0.12 - 0.07 
5 0.26 0.24 —0.24 —0.34 0.88 0.79 —0.17 —~0.05 
6 —0.33 —0.38 0.00 0.01 —1.14 —0.96 —0.10 —0.02 
7 0.32 0.25 —0.05 —0.20 0.91 0.58 0.08 —0.04 
8 0.06 0.11 0.12 0.03 —0.48 —0.32 0.03 —0.03 
Standard Error 
max. 0.26 0.27 0.23 0.21 0.38 0.35 0.21 0.21 
min. 0.14 0.14 0.16 0.17 0.20 0.24 0.13 0.15 


been expected to be significant on the as- 
sumption of unidirectional causality from 
GDP to My. The coefficients of the regres- 
sions themselves are given in Table 4. Cau- 
tion should be exercised in interpreting both 
the sizes and patterns of the coefficients since 
unrestricted estimation is unlikely to give 
an efficient estimate of the lag profile. 

Sims then proceeded to examine the rela- 
tionship between money and the real and 
price components of income separately. He 
found that the relationship between money 
and the real component of GNP (RGN P) 
was much the same as the relationship be- 
tween M and nominal income, but, with the 
price component of GNP (PGNP), none of 


TABLE 5—F-TEsSTS ON Four FUTURE 
QUARTERS’ COEFFICIENTS 


Regression F-ratio 
My on PGDP 2.73 
Mp on PGDP 2.07 
PGDP on Mn 1.26 
PGDP on Mg 0.56 
My on RGDP 0.45 
Mz on RGDP 0.54 
RGDP on My 1.03 
RGDP on Mg 0.21 
5 percent significance level 2.74 


the F-ratios testing the future coefficients 
were Significant. We undertook a similar ex- 
ercise and the F-ratios testing the future 
coefficients are presented in Table 5. None of 
these F-ratios for RGDP is significant. How- 
ever with PGDP, that with My as the de- 
pendent variable is almost significant at the 
5 percent level. This suggests a possibility 
that there might be unidirectional causality 
from money to prices. 

Again, we have estimated the significance 
of the R? in the various regressions. These 
results are presented in Table 6. None of 
them is significant at the 5 percent level. 








TABLE 6 
With Future Without Future 
Lags Lags 
Regression R F-ratio R  F-ratio 
RGDP on Mx _ 0.41 1.41 0.31 1.57 
RGDP on Mg 0.27 0.76 0.24 1.12 
My on RGDP 0.32 0.94 0.27 1.25 
Mz on RGDP 0.19 0.48 0.12 0.47 
PGDP on My 0.34 1.04 0.21 0.90 
PGDP on Mg 0.39 1.29 0.34 1.72 
My on PGDP 0.49 1,92 0.28 1.26 
Mz on PGDP 0.32 0.99 0.11 0.44 
5 percent significance level 2.12 2.21 
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This is further evidence that the relation- 
ship between movements in money and in 
prices and real incomes in the U.K. is not 
_ very close. 


Hit. Conclusion 


The evidence indicating the direction of 
causality between money and income in the 
U.K. is much less clear-cut than. that which 
Sims found in his examination of U.S. data. 
As remarked above, the tests carried out by 
both Sims and ourselves are for proper 
causality, i.e., with a lag of at least one 
period. A negative result still leaves open the 
possibility of simultaneous causality. Sims 
found evidence of unidirectional causality 
running from money to nominal income, 
especially from money to real income. We 
found for the U.K. some evidence of uni- 
directional causality running from nominal 
incomes to money but also some evidence of 
unidirectional causality running from money 
to prices. Taken together, this evidence sug- 
gests, perhaps, a more complicated causal re- 
lationship between money and incomes in 
which both are determined simultaneously. 
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The Neoclassical Production Function: Comment 


By P. GAREGNANI*™ 


In an article recently published in this 
Review, Lowell Galloway and Vishwa Shukla 
(hereafter G-S) consider an economy where 
two commodities, 1 and 2, are produced in 
separate industries and in annual cycles by 
means of labor and a circulating capital 
made up of the commodities themselves. 
Two alternative methods are assumed for 
the production of commodity 2 and there 
are, therefore, two alternative “‘systems” of 
production, each formed by taking the 
method of production of commodity 1 to- 
gether with one of the methods for com- 
modity 2; moreover, both commocities are 
basic in each of the systems.! 


I. A Nonreswitching Theorem 


Galloway and Shukla claim that if each 
system gives a relative price of the two com- 
modities which is “positive and finite for 
any positive value of the interest rate” (p. 
349), then reswitching between them cannot 
occur; i.e., the system which has become less 
profitable than the other because of a change 
in the rate of interest r cannot revert to being 
more profitable as r changes further in the 
same direction. ai 

There are two points to be made about 
this claim. The first is that the claim is false: 
under the conditions stated by G-S reswitch- 
ing is possible. A numerical example showing 
this is given in the Appendix together with 
an indication of the error in their attempted 
proof. 

The second point is that, contrary to what 
readers of the article might have been led to 
think, the G-S condition of a positive price 
“for any positive value of the interest rate” 
has no apparent economic justification. 


* Professor of economics, University of Rome. 

1 The G-S assumption of “indecomposable production 
systems” (p. 349) is equivalent to assuming that each of 
the two commodities is basic, i.e., enters directly or 
indirectly in the production of both itself and the other 
commodity (see Piero Sraffa, p. 8). 


II. The Maximum Rate of Interest 


In their article, G-S refer to numerical 
examples which various authors, myself in- 
cluded, had given in order to disprove an 
earlier nonreswitching “theorem,’’? and write 
“.. . in all fairness to the counterexamples it 
should be noted that pı and p, [the prices 
of the two commodities] are positive within 
the range of 7 encompassing the switch 
points. However at other values of 7, either 
pi or p: is negative” (p. 350, fn. 10). They, 
however, do not specify that the “other 
values of 7,” at which the relative price of 


-the two commodities? is negative in the 


counterexamples, are values of r larger than 
the “maximum rate of interest,” i.e., are 
rates of interest for which the wage and the 


. relative price of the two commodities can- 
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not both be positive.4 

When, therefore, G-S, later in the text, 
write of the “Failure of . . . counterexamples 
of reswitching to meet the basic assumption 
of positive and finite commodity prices for 
all r>0...” (p. 351), the reader may be 
induced to think that the examples in ques- 
tion are in contradiction to the usual as- 
sumption of positive prices (for rates of ìn- 


2 The nonreswitching theorem was given by David 
Levhari, and the counterexamples by Michio Mori- 
shima; Michael Bruno, Edwin Burmeister, and Eytan 
Sheshinsky; the author (1966). 

3 The price equations can only determine relative 
prices, and therefore, in a two-commodity system, 
they determine a single relative price. 

4 In any system of production which is “viable,” (i.e., 
capable of yielding a surplus over the replacement of the 
means of production) and includes only basic commodi- 
ties, the rise from zero of the rate of interest z makes the 
wage in terms of any commodity fall continuously from 
a value Wmas for r=0, down to the level zero, reached 
for a finite “maximum rate of interest” rmoaz, at which 
the whole national income goes to profits. Further, for 
O<r<rnaz all prices are positive. These properties, well 
known since Sraffa, are ignored by G-S, though they 
were restated by myself (1966) in the article to which 
they refer. The additional proposition that the wage and 
prices cannot all be positive for r>rmaz is demonstrated 
in paragraph 3 of the Appendix below. 


- 


YOL. 66 NO. 3 


terest up to the maximum) “basic” to all 
economic theory, and not in contradiction 
solely to the special assumption made by 
G-S of positive prices even beyond the maxi- 
mum rate of interest. 

Galloway and Shukla’s own assumption 
will become basic for economic theory only 
after they have explained what importance 
we are to attach to positive prices when the 
wage is negative. The failure of their non- 
reswitching theorem may, however, exempt 
them now from this task—which is made 
less easy by the fact that later in the article, 
they themselves repeatedly dismiss the 
range of 7 larger than the maximum, as “out- 
side the pertinent range of the factor price 
contour.” ë 


III. The Convexity of the Wage Curve 


Finally, a remark on a property to which 
G-S seem to attach considerable importance, 
namely the convexity to the origin of the 
“wage curve,” (the curve relating the wage 
and the rate of interest within a given sys- 
tem of production). This convezity implies 
that in the integrated production of the 
wage commodity, the value of capital per 
worker in terms of that commodity falls as 
the rate of interest rises.® 

Galloway and Shukla maintain that the 
constraints ensuring a positive relative price 
of the commodities at all positive rates of 
interest also ensure the convexity of the 
wage curve (see pp. 349; 357-58). This is 
misleading. Those constraints will not pre- 
vent the wage curves from being concave, 
once their other assumption of a wage ad- 
vanced at the beginning of the annual pro- 
duction cycle is abandoned in favor of a wage 
paid post factum.” 


5 One such passage reads “However, the second 
switchpoint lies beyond ro [the lower of the maximum 
rates of interest for the two systems concerned] and, 
therefore, is at a value of w . . . which is negative. Thus 
it lies outside the pertinent range of the factor price 
` contour” (p. 354; see also pp. 355 and 357). 

ê See the author (1970, p. 419). 

7 This possibility of concave wage curves can be 
easily seen if we start from the fact that with a wage 
paid post factum, any indecomposable two-commodity 
system which gives a convex wage curve when w is in 
terms of one commodity, say 1, will give a concave curve 
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The convexity of the G-S wage curves is 
therefore primarily due to the assumption 
of an “advanced wage”? which makes the 
wage an element of capital, additional to the 
means of production: as the rate of interest 
rises this (additional) wage element of cap- 
ital falls, and thus makes for a fall in the 
value of capital per worker, i.e., makes for 
the convexity of the wage curve. The G-S 
constraints ensuring positive prices play only 
a subordinate role in this respect: the role of 
preventing the value of the means-of-produc- 
tion element of capital from rising so much, 
relative to the wage commodity, as to more 
than compensate the fall in the wage.? 


APPENDIX 
1. A Numerical Example 


Consider the following alternative two- 
commodity systems of production, J and IT: 


ao = 1, an = 1 

1 r il 

mr) mM, = 

System I 12 6 
r il 

m=z? Ne = 


when w is in terms of the other commodity. Indeed, a 
convex w(7) curve implies a fall in po, the price of 2 in 
terms of 1, as r rises: only the fall of p can make the 
given aggregate of the two commodities used as capital 
in the integrated production of 1 fall in value relative 
to 1. But, then, a convex #;(r) implies a rise in 1/22, the 
price of 1 in terms of 2—and, hence, a rise in the value 
relative to 2 of the given aggregate of commodities 1 
and 2 used as capital for the integrated production of 2; 
i.e., a convex w,(r) implies a concave we(r) curve. Re- 
turning now to G-S constraints on each system of pro- 
duction (see the Appendix) we can note that they are 
independent of which commodity is used for measuring 
the wage and prices. What we have seen above then im- 
plies that if the constraints are compatible with a con- 
vex wage curve, they are by that very fact compatible 
with a concave curve, 

8 Their constraints on each system of production im- 
ply: (a) that each commodity is used in a lower propor- 
tion to labor for the production of itself than for the 
production of the other commodity; and, hence, (b) that 
the production of one commodity cannot require both 
means of production in a higher ratio to labor than the 
production of the other commodity (see fn. 9 below). 
Both these conditions make for a smaller change in the 
relative value of the two commodities in the face of any 
given change in r. 
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ay = 1, i = ae 
91 
System II 4m, = —, on aad 
546 
_ 1 U 19 
ne Me 


where do, m,, and n; are, respectively, the in- 
puts of labor, commodity 1, and commodity 
2, required to produce a unit of commodity 3, 
(i=1, 2). The two systems, which are inde- 
composable and differ only in the method of 
production of commodity 2, satisfy Galloway 
and Shukla’s constraints (5) and (6), (p. 
349),° since: 


a fh, ~ death = : >0 
017762 02771 12 
I 
1 


I I 
Boon, ~~ Qono =s >0 


Ir I 


Agim, — GoM = 6 >0 
iI 
Ir I 73 
diMi — Anite =—>O0 


273 


From the price equations of each system, 
we obtain the following relations between 
w and r: 


io eis) Lat 
ge T 


(Al) w= i 
+7) ae S 
1- at) -Eat 
an an = ce = io T” 


73 
etn 2 
Pore. (+7) 


8 The above constraints on each system can be writ- 
ten as: ‘ 
mi me ne ni 


$ 
Go Goz o2 aor 
confirming what was asserted in fn. 8. 
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Equalizing the right-hand sides of equa- 
tions (A1) and (A2) we obtain the values 
m=1/3 and r2=1/2 of the rate of interest 
for which the wage rates in the two systems 
are the same (ie., wi =w] =4/11; wh=w? 
=17/60). Since for r=0, w'>w!, the above 
result implies that producers will adopt sys- 
tem J for 0<r<1/3, will then switch to 
system IT for 1/3<r<1/2, and will finally re- 
vert to system J as7 increases up to the maxi- 
mum admissible in the economy rige<1.75. 


2. The Error in Galloway and 
Shukla’s “Proof” 


The coefficients of production of the above 
numerical example place it in the category 
which Galloway and Shukla discuss at some 
length (pp. 355-57) as the third possible 
under the hypotheses of “Panel B” in their 
Figure 3. They write the w functions as 
w'=f(r)/o(r), wt =fi(r)/gi(r) and discuss 
the possibility of reswitching in terms of the 
intersections between the N=f(r)/f(r) and 
D=¢(r)/di(r) curves, rather than directly 
in terms of the intersections between the w! 
and w! curves. The decisive error in their 
argument occurs in the discussion of the 
curves ¢(r) and ¢i(r) (the denominators of 
functions (A1) and (A2), respectively, in 
the above numerical example), when they 
fail to notice that for r=1, the two curves 
are tangent to one another (because the 
two derivatives are ¢'(—1) =@1 (—1) =a) 
and therefore do not intersect as shown in 
their Figure 6, p. 356.1? It follows that the 
D=6(r)/d:(r) curve decreases in the entire 
interval r4ga<r<—1 and does not have the 
minimum shown by G-S in Figures 6 and 7. 
Accordingly, when 7ja>7in, the D curve need 


10 Figure 6 is confusing because the points for r= —1 
of the several functions (7), ¢:(r), D, are all represented 
as if they occurred in correspondence of point zero of 
the axis named 7; moreover, the vertical axis in the 
figure is incorrectly named w (the same oversights occur 
in Figures 5 and 7). A more substantial slip occurs in the 
discussion and representation of curve W as having a 
single stationary point (p. 355 and Figures 5, 7), whereas 
the quadratic nature of its derivative should have made 
clear that if N has one stationary point, then it must 
have two. Under the hypotheses for which Figures 5 and 
7 are drawn, the second stationary point is a maximum 
occurring for r>ron. 
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not intersect the W curve in the negative 
range of r, and the two curves can intersect 
twice in the relevant positive interval 
0<r<rn, as happens in my numerical ex- 
ample. (In the G-S notation fon, Tôn are, 
respectively, the positive and the negative 
value of r for which the function N is zero; 
Toa, OD the other hand, is the (negative) value 
of r for which D is zero.) 


3. The Wage and Prices Cannot be All 
Positive for r>tmaz 


This proposition can be easily demon- 
strated for any system with a number # of 
commodities of which at least one is basic, 
and each is produced in a separate industry. 
We can resort to Sraffa’s “standard system” 
where the n industries appear with the 
unique nonnegative multipliers!! which en- 
sure that both the net product and the ag- 
gregate means of production consist of the 
same composite “standard commodity.” In 
the standard system the maximum rate of 
interest compatible with the system of pro- 
duction appears as the ratio between the 
net product and the aggregate means of 
production, both measured as quantities of 
the standard commodity. It follows that for 
1>Tmaz the amount of profits will consist of 
a quantity of the standard commodity ex- 
ceeding the standard net product, and, 
therefore, the wages in the standard system 
will be negative together with the wage rate 
Ww. in terms of the standard commodity. If 
then we refer to the wage w; in terms of any 


u The multipliers will be positive for the industries 
producing basic commodities and will be zero for the 
other industries. (See Sraffa, chs. 4and 5.) 
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other commodity 7, say commodity 1, the 
equation w,=w,p, shows that w will be posi- 
tive only if p., the price of the standard com- 
modity in terms of commodity 1, is negative. 
And since p, is a weighted average of the 
prices of the basic commodities in the sys- 
tem, with weights all positive, a negative p, 
implies the negativity of at least one of 
those prices. 

In conclusion, for r>7maz, either the wage 
will be negative in terms of the chosen value 
unit or, if positive, at least one of the (n—1) 
prices will be negative. In either case it will 
be impossible that both the wage and all 
prices will be positive. 
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The Neoclassical Production Function: Comment 


By Kazuo Sato* 


The reswitching phenomenon brought to 
light the fact that the neoclassical produc- 
tion system need not be well behaved. This 
means that the central proposition in neo- 
classical production theory, namely the 
monotonic relation between the round-about- 
ness of production and the interest rate, 
need not always hold. There are two ways 
to cope with this situation. One is to accept 
what is true, however cumbersome it may be. 
The other is to look for conditions which 
rule out “perverse” phenomena in the hope 
that such conditions are empirically ac- 
ceptable. 

Lowell Gallaway and Vishwa Shukla (ab- 
breviated as G-S henceforth) have taken the 
second approach and claimed to have dis- 
covered a new sufficient condition that rules 
out the reswitching of techniques in a neo- 
classical production system, a condition 
which may be called the capital-intensity 
condition. Unfortunately, their claim is un- 
founded; their analysis is faulty. Rather than 
showing where it has gone astray, I shall 
present a counterexample that satisfies their 


capital-intensity condition and yet permits. 


reswitching.1 Though there are conditions 
that warrant the neoclassical production sys- 
tem to be well behaved, the capital-intensity 
condition is not among them. 


I. A Two-Sector Model 


Take a well-known two-sector model of a 
closed economy with the following produc- 
tion structure: 


Outputs 
Sector 1 2 
labor ao doz 
inputs 41 m mz 
2 `N m Ne 


* Professor of economics, State University of New 
York, Buffalo. I wish to thank Murray Brown for rais- 
ing an initial suspicion that the main proposition of 
Gallaway and Shukla is wrong. 
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Assume that all inputs are consumed en- 
tirely within each unit period and that 
wages are paid before the period begins. 
Then, the price equations are given by 


(1) A = (1+ r)(mpı + mpz + aow) 
po = (1 + 7) (mopi + nop: + aow) 


where p is prices, w is wage rate, and r is 
interest rate. Equation (1) is solved to yield 
equation (2) shown at top of following page, 
and w may be eliminated by taking the rela- 
tive commodity price: 


_ G2 + (aom: — Gog) (1 + 7) 
ao + (oni — aona) (1 + 7) 


x 


3 
(3) 7 


II. Assertions of Gallaway and Shukla 
There are four major assertions, one in 
each corresponding section of Gallaway and 
Shukla: 

(i) The commodity prices are positive 
and finite for all positive values of r if and 
only if: 
(4) 


ee — tom > 0 
aoni — aon > 0 


(ii) Equation (4) is violated by those 
counterexamples against nonreswitching in 
the literature. 

(iii) Within the constraints of (4), re- 
switching cannot'occur., 

(iv) The factor-price frontier is convex 
to the origin when (4) prevails. 

Equation (4) may be rewritten as 


(5) ni/nz > Ao1/do2 > m/m 


which states that each sector is less capital- 
intensive in the use of its own product. In 
this sense, we may call it tie capital-in- 
tensity condition.? 


1A more formal disproof of their “general nonre- 
switching theorem” is presented in the Appendix. 

2 Tf mm =m:=0, the first half of (5) alone is relevant. 
This truncated capital-intensity condition plays a criti- 
cal role in this special two-sector growth model as is well 
known in works of Hirofumi Uzawa and others. 
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OD, Oe 








Ill. The Positivity of Prices 


The assertion (i) of G-S is stated in a way 
that confuses the issue. What they have 
looked at is the positivity of the relative 
price p/p We note two rather obvious 
points below. 

‘First, as the price system is subject to 
homogeneity of the first degree, economically 
"relevant prices are (p/w, #2/w) or their re- 
ciprocals. What must be positive are these, 
not their ratio. When they are nonpositive, 
the technique? is not economically viable 
even though the price ratio is positive. As 
is well known, with each technique is asso- 
ciated the maximum feasible interest rate 
(r*) or the Frobenius root of the technique 
at which the real wages fall to zero.4 When 7 
exceeds r*, prices (pı, pz) become negative 
for any positive money wages. They can be 
made positive only by paying negative wages 
to workers—an economic impossibility. 

Second, when choices are made among 
alternative techniques, all elements of (w/p) 
become.simultaneously zero for the optimum 
technique when 7 reaches the Frobenius root 
of the entire system. Beyond this point, 
there is no single technique that keeps all 
commodity prices positive unless, again, 
negative wages are paid. 

Note that the capital-intensity condition 
is entirely irrelevant to this analysis and, 
hence, to the positivity of commodity prices. 


IV. A Counterexample 
In their assertion (ii), G-S observed that 


3 What I call a technique is referred to as a production 
system by G-S. 

‘Let y=1/(1+r) and take g(y) =$?—(m+m)y— 
(manı — 1m), which is the denominator on the right- 
hand side of (2). By assumption, g(1) >0 (i.e., real wages 
are positive at the zero interest rate). As g(m) <0 and 
g(m) <0, there is one solution y* to g(y)=0 such that 
1>y*>max (mm, m). The corresponding value of 
r*=(1—y*)/y* is the maximum feasible interest rate. 
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1 
( Iy = m) aor + M1402 





1 
(G =- m) oe = m) — Mon (- — - m) o+ ates 


TABLE 1—Two TECaNIQUES GIviNG RISE 
TO RESWITCHING 


I II 
Sector 1 2 Ratio 1 2 Ratio 
to 1 1.5 .667 1 1.55 .645 
m .2 .4 .500 .2 .5205 .384 
n A 2 2.000 .4 = .08 5.000 


all counterexamples, so far proposed in the 
literature, do not satisfy the capital-intensity 
condition. Suspecting that this failure may 
be the cause of reswitching, they took great 
pains to give “a general proof that within 
the constraints [of (4)] reswitching cannot 
occur” (p. 351). The proof is wrong. There is 
nothing better than presenting a counter- 
example to demolish a faulty proof. I give 
one such example below.® 

As everybody (including G-S) has done, 
take two techniques in which one of the 
sectors employs the same activity. My ex- 
ample is given in Table 1. Observe that the 
capital-intensity condition is satisfied in each 
of the techniques. Taking the first good as 
the numeraire® and writing y=1/(i+7), we 
obtain the wage-interest equations 


(y—0.6)(y+-0.2) 
y+0.4 
for technique J with y*=0.6 
©) w/p= 
y?—0.28y— 0.1922 
y+0.54 


(for technique ZI with y* =0.6002 


where y*=1/(1+r*). Compute w/p for each 


of the techniques by changing y from 1 to 


5 How such counterexamples can be constructed is 
shown in the Appendix. 

ê The nonsubstitution theorem ensures that it does 
not matter which good is chosen as the numeraire. 
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TABLE 2—WAGE AND INTEREST RATES FOR 
THE Two TECHNIQUES 











w/p 


y=1+r r I II Dominated by 





1.0 0 .3429 34275 


.963 .038 .3097  .3097 
-90 ALL -2538 = 2540 
80 . 250 .1667  .1670 
-70 .429 -0818 .0821 
.627 595 .0217 0217 


.61 .639 .0080 0079 
00016 0 


Technique 7 


Technique JI 


.6002 .666 
6 .667 0 > 


Technique 7 





y*. Table 2 shows that the two va_ues are 
equated at y=0.963 and 0.627 (r=0.038 and 
0.595). Technique J recurs at the high and 
low interest rates. Thus, the satisfaction of 
the capital-intensity condition does not guar- 
antee the nonrecurrence of a technique, defi- 
nitely disproving the assertion (iii) of G-S.7 

Table 2 also shows that the two wage- 
interest curves are almost identical. It is 
clear that when the production structure is 
similar across sectors as the capital-intensity 

1 This example points to where G-S’s mathematics 


have gone astray. In the form employed by G-S, our two 
equations (6) can be written as 


FE 1-040 +r) — 0.121 +7)? 
6) AHOA +7)? 

for technique I 

lf) _1—0.28(1 +r) — 0.19220. +r)? 
an G+n +0540 +72 

for technique II 


w/p = 





An inspection of the four functions given above shows 
that our example is exactly the case studied in their 
Panel B of Figure 3 and, in particular, its third possibil- 
ity that G-S examined at some length.’ Take f(r)¢:(r) 
=fi(r)¢(r). Dividing it through by (1+-r)*, we obtain a 
quadratic equation in (+r), whose roots are the switch- 
ing points. G-S assert that one of the roots is outside the 
range between r =0 and r*, which is the root of f(r) =0, 
so that there is no reswitching possibility. My example 
indicates that G-S arrived at this erroneous conclusion 
through their faulty mathematical reasoning. (G-S, in 
their Section III, decided that two cases are possible 
candidates for reswitching: (A) ¢(7)>¢i(r) and f(r)> 
Ai) in 0<r<r*; (B) h) > (7) and filr) cuts fO) from 
above in 0<r<r*, This reasoning is mathematically de- 
fective. Because techniques J and JJ are interchangeable, 
if (A) is to be inspected, then (A’) g¢i(r)>2(r) and 
Jifr)>f() cannot be rejected in the way G-S did in a 
footnote. The same applies to (B).) 
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condition suggests, techniques tend to have 
wage-interest curves which are very close to 
each other. This is the main reason why 
those who earlier concocted counterexamples 
all opted for cases that violate the capital- 
intensity condition. Otherwise, their dem- 
onstration would have lost most of its dra- 
matic impact. G-S misread this into their 
assertion (iii). We may, however, note that 
when satisfied, the capital-intensity condi- 
tion definitely reduces the possibility of re- 
switching. 


V. Further Remarks 


In closing, two further remarks may be 
made. First, are there sufficient conditions 
that rule out reswitching in the present 
model? The answer is in the affirmative. 
For instance, if the capital goods and labor 
are substitutes in the techniques. available, 
there is no reswitching. (The capital goods 
themselves may appear as complements with 
one another.) One of the capital goods has to 
be complementary with labor to yield the 
reswitching phenomenon in the model under 
study. This observation suggests that sub- 
stitution-complementarity relationships are 
much more fundamental to the nonperversity 
of a neoclassical production system than 
conditions like the capital-intensity con- 
dition. 

Second, our analysis can be conducted 
more appropriately when there are more 
techniques than two. The reswitching phe- 
nomenon loses its significance because no 
single technique is likely to recur (see 
Michael Bruno et al.). But this does not 
mean that perverse behavior is absent in the 
neoclassical system when techniques are con- 
tinuously available. On the contrary, it is 
perfectly possible. I have shown elsewhere 
that sufficient conditions for ruling out per- 
versity in this general case depend also on 
substitution-complementarity relationships 
between capital and labor.’ The capital-in- 
tensity condition is not fundamental at all. 


8 The assertion (iv) is examined by others and need 
not be discussed here. 

5 When all capital goods depreciate at an equal rate, 
the neoclassical production system can be perverse only 
if-there are some capital goods that are complementary 
with labor and relatively less labor intensive. This con- 
dition is sufficient but not necessary. 
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APPENDIX mi — Me 
dead (A6) Xx, = - 
A General Reswitching Theorem Qh» doz 
This Appendix presents a (somewhat tedi- ni — No 
ous) mathematical demonstration that the SC arene: 
capital-intensity condition does not elim- oz — aoe 


inate reswitching. Following G-S, consider 
“two production systems [techniques] that 
have in common the technique [activity] for 
producing commodity one” (p. 351). Let us 
distinguish them by putting primes to cor- 
responding parameters and variables. We 
assume that at least one of m and m is non- 
zero.” Below, let m>0. We set w=1. There 
are two sets of price equations: 


(A1) $ = (1 + r) (mp1 + nip + ao) 
= (1 + r)(mop1 + nope + aoe) 


(A2) pi = (1+7) (mpi + mpz + a1) 
pa = (1+ r) (mop + napa + a2) 


Define $;= pi— p;, += 1, 2. Subtract the cor- 
responding equations of (A1) from (A2) and 
rearrange terms to obtain 


1 
1+r 


ny 





— m 


(A3) $: 


1 


ny 


Go) Gao 
fp CIN as nt) 


-[(m2 — m2) ps + (n2 — nape 
+ (aoe = a2) | 
We observe that reswitching takes place if J; 
becomes zero more than once between 7=0 
and its maximum feasible value. Note that 


z is automatically zero at the same time. 
When #:=0, we have 


ll 


(A4) ĝi 


(A5) (ma — mpi + (n2 — 2) p: 


+ (aoz — a) = 0 
Write!! 


19 Tf both are zero, the two sectors are independent of 
each other so that there is no reswitching problem. 

u If aa =o, we can easily verify that (5) has at most 
one root by substituting the equation in the text. Hence, 
no reswitching occurs. 


and y=1/(i-+r). Substitute equation-{2) in 
the text into (A5), which is then reduced 
into a quadratic equation 


(AD) Wy) =z — dy - B=0 

where 

(A8) A =m + net oX + aX: 
= (mn, — Mma) 


+ (domni — aon) Xi 
+ (aom: S aom) X2 


Now assume the capital-intensity condi- 
tion. If both X; and X are nonnegative, we 
have A>O and B>O, the latter by virtue 
of that condition. In this case, (A7) has only 
one positive root. As there is only one 
switching point at most, no reswitching oc- 
curs. Note that both capital goods appear as 
substitutes for labor between the two tech- 
niques. 

For reswitching to occur, one of X; and X2 
must be sufficiently negative to make B<0. 
(Xı and X: cannot be both negative because 
of (A5).) In other words, one capital good 
has to be complementary with labor. Re- 
switching occurs in this case if the two roots 
of (A7), 91 and 4, both fall between y* and 1 
where y* (<1) is the solution of 
g0) = 

yt? = (mı + m2) 9* — (mm — mm) = 0 


An inspection shows that this is possible if 
and only if 


(a) h) > 0 

(b) h{y*) 2 0 

(c) 2> yt y2 > 2y* 

(d) WA/2) = — 4?/4 — B < 0 
We have 


[laon — aom) + to] Xi 
-+ Kaom: — aom) + do] X2 < 


(A9) 
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1 — (m + n) — (mm — myn2) (>0) 
from (a), 


(A10) [(ao2t1 — tom) + aory*]X1 


+ [(aom: — aom) + aory*]X2 < 0 
from (b), and 
(A11) 2y* — mı — nz < ao1X1 + aosXe 
<2- m— n: 


from (c). 
These inequalities can be shown graph- 
ically in the (Xi, X2) plane. As 


aoni — o > (aoni — tom) + aory* 
Agito — Qomi < (aom: — toom) + aory* 
> (aon: — aoma) + ao 
< (aom — tomm) + doe 


> 1 


< doe 


the bounds of (A9), (A10), and (A11) have 
slopes such that 

dX: 

dX, 
Equalities hold only when the capital-in- 
tensity condition holds with equality sign. 
In this case, the three bounds are parallel; 
the intersection of (A10) and (A11) is ap- 
parently empty so that there is absolutely 
no reswitching. Except for this special case, 
the three bounds differ in slope in such a way 
that there is always a nonempty area in the 
plane that satisfies the three inequalities 
simultaneously. In Figure 1, the upper bound 
of (A10) and the lower bound of (A11) inter- 
sect at point A where the following equality 
holds (multiply (1—y*) to (A11), add (A10), 
and replace inequality by equality signs): 


[(@oem1 — aon) + aor] X: 
+ [lann — aom) + a02] X: 
= 1 — (m + na) — (mn — mma) 
a eae 
This shows that (A9) is satisfied at A. Points 
sufficiently close to A inside the triangle 


< dX» < dX: 
an > dXıl@ > dXı 








(11) 
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az | (o 


FIGURE 1. TECHNIQUE J or TABLE | RECURS IF 
TECHNIQUE If Is SUCH THAT X; AND Xz 
FALL IN THE AREA ABCD 
A(—1.60, 1.60), B(—2.40, 2.40), 
C(—3.65, 3.50), D(—3.68, 3.52). 


spanned by the upper bound of (A10) and 
the lower bound of (A11) satisfy all three 
inequalities. 

For reswitching to occur, however, the 
roots of (A7) must be real. This is the condi- 
tion (d) given above, which is 


(A12) —$(a01.Xi + aX: + my + n)? 
< (tomni — dom) Xi 
+ (aom: — toom) X2 
+ (mon, — mna) 


As (0, 0) satisfies (A12), the lower bound of 
(A12) cuts the X, axis to the left of the 
origin. We can readily verify that it passes 
through point A and is tangential to the 
bound of (A10). As it is convex from above, 
there is a narrow strip which satisfies (A9), 
(A10), (A11), and (A12), simultaneously. 
When (Xi, X2) falls in this strip, reswitching 
takes place. Thus, the capital-intensity con- 
dition does not eliminate reswitching, even 
though it narrows down the area in which 
reswitching is possible. 

In the counterexample in the text, we have 
for technique J the following inequalities 
which are illustrated in Figure 1: 
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for (A9): 7X, + 8X: < 4.8 


for (A10): X% +X: <20 
for (A11): 0.8 < Xı + 1.5X: < 1.6 
for (A12): —43(X, + 1.5X: + 0.4)? 
< 0.4Xı + 0.1X: + 0.12 


My technique IJ is obtained for Xi= 
—2.41, X,=2.40, and aj2—an=0.05. The 
reader may try other values for himself. 

My analysis in this Appendix indicates 
that reswitching takes place when the two 
roots of k(y)=0 fall between y* and 1 where 
y* is the largest positive root of g(y)=0. The 
necessary and sufficient condition for non- 
reswitching is then the condition that rules 
it out. One may look for sufficient condi- 
tions. What I have accomplished is to show 
that the capital-intensity condition is not a 
sufficient condition. 

It is easy to demonstrate that substitut- 
ability of capital for labor is 2 sufficient condi- 
tion for nonreswitching. If there is only one 
capital good, capital must be a substitute 
for labor. In this case, either the m’ or n’ are 
identically zero. As B=0 in k(y), we have a 
single positive root for h(y)=0 so that there 
is no reswitching. 

When both goods are used as intermediate 
inputs, the nonnegativity of Xi and Xe is a 
sufficient condition. To see this, note that 


gti) > 0, gim) <0, gln) < 0, 
1> y* > max (m1, n) 
We rewrite k(y) as 
hly) = gy) — (@01X1 + a02X2)y 
T [Caon — don) X1 
+ (aom: — aom:)X2] 
so that 


hln) = g(m:) — [ao2msX1 + aom:X2 
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+ aor(ms — n) Xi] 
h(n) = g(n2) — [aoom1X 1 + dovmeX 2 
+ aoln: — m) Xo] 


Thus, for (Xa X2 (0, 0), k(m) and/or 
h(m2) are negative. Therefore, one root of 
h(y) =0 is less than m and/or ns. This rules 
out reswitching. In this case, both capital 
goods appear as substitutes for labor. 

When X; and X3 are opposite in signs, i.e., 
when one capital good is a substitute for 
labor and the other is a complement with 
labor, sufficient conditions for nonreswitch- 
ing are not readily apparent, but one should 
be able to derive some of them.!? For in- 
stance, note that 


hly) = gly) — y[ {aor + (aom — aorta) /y} Xd 
+ {ao + (aum: — aom )/y} Xo] 


We see that (m) or h(n:)<0 if the expres- 
sion in the brackets is nonnegative for y =m 
or m. A sufficient condition for nonreswitch- 
ing is that (Xi, Xə) satisfies this inequality. 


2 Joseph Stiglitz, p. 122, introduces one such suffi- 
cient condition. 
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The Neoclassical Production Function: Reply 


By LOWELL GALLAWAY AND VISH WA SHUKLA* 


The comments of Kazuo Sato and P. 
Garegnani indicate a technical problem in 
our original analysis. Its effect is to make it 
possible for reswitching to occur even though 
what Sato calls our capital-intensity condi- 
tion is satisfied, provided that the factor 
price contours in question are quite similar 
in nature. Thus, as Sato notes, our condition 
only “definitely reduces the possibility of re- 
switching.” Unfortunately, all this may be 
simply a minor exegesis of what is perhaps 
a trivial question. Let us explain that state- 
ment. 

Consider the standard case of a full-em- 
ployment steady-state economy (constant 
population and labor force) in which alterna- 
tive two-commodity indecomposable pro- 
duction systems are available. Assume that 
producers will choose the technique that is 
“most profitable.” Conventionally, this is 
taken to mean that they will choose the pro- 
ductive technique that will provide the high- 
est profit rate. For example, Luigi Pasinetti 
states: ‘Clearly, on grounds of profitability, 
that technique will be chosen which—for 
any given wage rate—yields the higher rate 
of profit” (p. 507). In a micro-economic con- 
text one would not quarrel with this proposi- 
tion. A given investment in capital goods will 
be more profitable the higher the rate of re- 
turn on the investment. However, at our 
highly aggregated (economy wide) level of 
analysis of the meaning of capital and the 
nature of the production function, this is not 
so obvious. At the heart of the Cambridge 
(England) criticism of neoclassical analysis 
is the proposition that capital in an aggre- 
gate sense can only be measured through the 
use of some pricing numeraire which itself 
is functionally related to the level of wage 
and profit (interest) rates. In this highly in- 
terdependent world (illustrated by the two- 
commodity indecomposable production sys- 


* Ohio University. 
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tems under discussion), it is alleged that 
the straightforward neoclassical propositions 
break down because of the interrelationship 
between the value of capital and the profit 
(interest) rate. Unfortunately, the analysis 
upon which this conclusion has been based 
appears to have ignored the fact that at the 
aggregate level the phrase “more profitable” 
has an added dimension that is lacking at the 
micro-economic level. 

This added dimension is the opportunity 
to employ capital. In the models under anal- 
ysis the rate of profit and the quantity (in 
value terms) of capital employed are simul- 
taneously determined. Together, they ex- 
plain the volume of profits per head associ- 
ated with a given technique and wage-profit 
rate combination. Since net output per head 
for any technique is constant (at the level 
of the wage rate associated with zero profit 
rate), profits per head may be calculated by 
subtracting any wage rate on the factor price 
contour from the zero profit wage. We have 
done this for Sato’s example (Garegnani’s 
would do just as well) and the results are 
shown in Table 1. They are fascinating in 
that they indicate that at any profit rate 
the most profitable technique from the stand- 
point of profits per head is technique I. But, 
how important is this? Quite; in a macro- 
model that assumes 1) full employment and 
2) that capital is used solely for the purpose 
of producing the.commodities included in 
the model.! Together, these conditions imply 
that profits per head are a measure of the 
total profits associated with the use of any 
technique. This means that switching from 
technique I to technique JJ in Sato’s example 
as the profit rate falls below .595 involves 
adopting a production system that yields 


1 Actually, in the systems under consideration capital 
goods are produced simultaneously with consumption 
goods. In a steady-state equilibrium their current pro- 
duction is just sufficient to permit the replacement of 
capital goods that have depreciated. 
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ALTERNATIVE Two-Cosmopiry INDECOMPOSABLE PRODUCTION SYSTEMS 
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Profit Wage Rate (w) Total Profits (rk) 
Rate 
(r) Technique 7 Technique IJ Technique Technique JJ 

-000 .3429 3427 .6000 -0000 
0385 3097 -3097 .0332 .0330 
.111 2538 .2540 .0891 .0887 
.250 -1667 -1670 .1762 1787 
429 0818 -0821 .2611 . 2606 
5958 .0217 .0217 3212 .3210 
639 0080 .0079 .3349 3348 
666 00016 0000 34274 3427 
667 0000 — .3429 — 


a Conventionally defined switchpoint. 


less real income to producers, despite the 
higher profit rates associated with tech- 
nique JZ. The reason is simple and has been 
noted previously in the literature:? the value 
of the capital employed with technique IJ 
is more than enough less than that used in 
technique J to offset the higher profit rates 
that go with JJ. 

What really.is involved in moving from 
technique J to technique IJ as r falls below 
.595? A comparison of the steady-state 
equilibrium positions associated with the 
two techniques reveals that the transition 
amounts to adopting a system of production 
that produces and employs less capital per 
head (in value terms) at a higher profit rate 
with less output per head and a lower level 
of real income for producers, The puzzling 
thing is why producers would switch tech- 
niques under these conditions. The forces of 
competition? We think not. At a given wage 
rate the option is always open to use tech- 
nique J with its lower profit rates but higher 
level of output per head and producers’ real 
income. No, it would seem that if by the 
forces of competition we mean the result of 
maximizing behavior by large numbers of 
producers, in the absence of what we prefer 
to call a “profit rate illusion,” technique IT 


2 For example, Pasinetti, p. 514, notes this phenome- 
non and calls it a “remarkable” result because it pro- 
duces results that conflict with the neoclassical version 
of things. Of course, he continues to assume that the 
appropriate object of maximization is the profit rate. 


would never be adopted and reswitching would 
not occur in the context of these models. What 
we are saying is that the best interests of 
producers (in terms of economic welfare) are 
not synonymous with the simple maximiza- 
tion of profit rates when dealing with this 
level of aggregation. Single-minded dedica- 
tion to the maximization of the rate of profit 
can lead producers to adopting courses of 
behavior that so limit the opportunities for 
employing capital (with the fixed labor force 
implicit in the models) that lower real in- 
comes will be their reward. 

There is a further implication of this argu- 
ment, namely, that if the problem is one of 
choosing among already known alternative 
two-commodity indecomposable production 
systems, not only will there be no reswitch- 
ing, but, in addition, there will be no switching 
of techniques. One technique alone will dom- 
inate all others and that technique will be 
the one that has the greatest output per 
head. Whatever wage rate exists, profits are 
maximized by adopting that technique. 
What does this imply about the aggregate 
production function in a world of economy 
wide two-commodity indecomposable pro- 
duction systems? Simply this; it is the system 
that will yield the highest output per head. 
As a general rule, that system will generate a 
non-linear factor price contour which, given 
our capital-intensity condition, will be well 
ordered in the sense that higher wage rates 
and lower profit rates will be associated with 
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higher capital-labor ratios where cepital is 
measured in value terms.’ 


3 Another way of putting this is to note that any point 
on the conventionally defined factor price frontier that 
is not associated with the technique that yields maxi- 
mum output per head is non-Pareto optimal in that it is 
possible to move to another technique and improve the 
welfare of some members of the society without damag- 
ing the welfare of anyone else. For example, profit in- 
come may be increased without reducing wage income 
or, alternatively, workers could hire producers (paying 
them slightly more than the income they are earning 
using an inferior technique) to use the dominant tech- 
nique instead and pocket the gains for themselves. 
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A Note on the U Hypothesis Relating Income 
Inequality and Economic Development 


By SHERMAN RoBinson* 


A common empirical finding in the analysis 
of countries which have undergone eco- 
nomic development is that income distribu- 
tion first became more unequal, and only in 
the later phase did it become more equal. 
This empirical observation has also been 
seen in modern developing countries—at 
least the increasing inequality phase—and 
has acquired the force of economic law. It 
has a name: the U hypothesis. A number of 
different economic explanations for the rela- 
tionship have been presented involving a 
variety of factors such as productivity 
changes, differential savings behavior, ex- 
ploitation of workers, and so forth.! 

The purpose of this note is to demonstrate 
that the U hypothesis can be derived from a 
very simple model with a minimum of eco- 
nomic assumptions. One need only assume 
that the economy can be divided into two 
sectors with different sectoral income dis- 
tributions and that there is a monotonic in- 
crease in the relative population of one of 
the sectors over time. These assumptions 
seem empirically unexceptional for a country 
undergoing economic development and are 
consistent with many models of develop- 
ment such as the Lewis-Fei-Ranis surplus 
labor models, dual economy models, and the 
more recent Harris-Todaro migration mod- 
els.? The U hypothesis will be seen to be a 
necessary implication of the workings of 
such models. 

Assume that the economy is divided into 
two sectors with different income distribu- 


* Assistant professor of economics, Princeton Univer- 
sity. I am grateful to Irma Adelman for comments on an 
earlier draft and to Charles Frank and Richard Webb 
for useful discussions. They, of course, bear no responsi- 
bility for any remaining errors. 

1See Irma Adelman and Cynthia Morris, p. 188, 
Simon Kuznets (1955, 1966), and Felix Paukert. 

2 See Kuznets (1966, 1971), W. Arthur Lewis, John 
Fei and Gustav Ranis, and John Harris and Michael 
Todaro. 
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tions. The log mean and log variance of income 
in the two sectors are given by VY: and F: 
and o? and o3, respectively. Define the popu- 
lation shares of the two sectors as W, and W3 
with: 


(1) Wit W.=1 
The overall Jog mean income is given by: 
(2) Y =z W, Y, + WY: 


and the overall log variance is given by: 


(3) o =W + Wa + WY — Y) 
2 


+ WY: — F) 


The log variance is itself an increasing 
measure of income inequality. One need not 
use Jog means and log variances, but they are 
convenient since the log variance is a com- 
monly used inequality measure. The arith- 
metic mean and variance would also do—the 
algebra is exactly the same. 

Assuming that the within-sector distribu- 
tions remain unchanged over time (o4, o2, Vi, 
and Y, are constant), then from equation (3) 
inequality is a function only of sectoral 
population shares and overall log mean in- 
come. By equation (2), the overall Jog mean 
is itself a function of sectoral population 
shares. 

Assume that sector 1 is the sector whose 
relative population share is increasing. Then, 
substituting (1) and (2) into (3) and doing 
a bit of algebra, one finally gets: 


(4) o? = AWi+ BW, +C 
where A=—(Vi- Ya) 
B = (ai — o3) + (Y1 - Fa) 
2 
C = O2 


If one assumes that the log mean incomes 
are different in the two sectors, then in- 
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equality is a quadratic function of W1. Since 
A<0O, the parabola has a maximum. As W; 
increases, inequality first increases, reaches 
a maximum, then decreases—precisely the U 
hypothesis. 

There is one possible problem. Since by 
assumption 0< W,<1, it is possible that the 
maximum value of g? occurs for a value of 
W outside the zero to one range. Setting the 
first derivative of (4) equal to zero, the 
maximum value of o? occurs when W, is 
equal to Wi: 

2 2 
g1 — 02 1 


2: (Yı — Y3)? tz 


Thus, the more equal are the log variances, 
and the more different are the log mean in- 
comes, the closer is W, to 1/2. Empirically, 
one would expect a much greater difference 
in log mean incomes than in log variances 
and so expect W, to be in the range zero to 
one. 

Some properties of these equations are in- 
teresting. The U hypothesis in no way de- 
pends on which sector has the higher in- 
come. If total income is to rise then F; must 
be greater than Yo, but the U hypothesis 
depends only on their being different. It also 
does not matter which sector has the more 
unequal distribution of within sector in- 
come. The difference between oj and o3 af- 
fects Wi, but not the existence of the U. If 
oi<o3, then it will take longer for the dis- 
tribution to start becoming more equal (for a 
given rate of change of sector population 
shares), but the turning point exists. It is 
interesting that even if people are moved 
from a sector with relatively more equality 
to one with less, the overall distribution will 
still become more equal. 

A simple example will given an idea of the 
orders of magnitude involved. Assume the 
following parameter values:? 


Y, = 6.91 Y, = 4.61 
2 


a= 40 a= .20 
3 The within-group žog variances are based roughly on 
data from studies of South Korea and Turkey. The 
group mean incomes corresponding to the Jog means are 
rough guesses and the effects of varying them are ex- 
plored below. 


(5) Wi = 
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TABLE {—DISTRIBUTION STATISTICS: VARIOUS 
GROUP POPULATION SHARES 








Geometric Gini 
Wi Y Means o Coefficient 
.19 4.84 126. .70 .44 
.20 5.07 159. 1.09 54 
.40 5.53 252. 1.55 .62 
.52 5.80 331. 1.63 .63 
.60 5.99 399, 1.59 .63 
.80 6.45 633. 1.21 .56 
.99 6.68 796. 86 49 





Note: The geometric mean is exp (Y). The Gini coeffi- 
cient is calculated from the Jog variance assuming a 
lognormal distribution. The overall Jog variance o? is 
calculated from equation (4). (#?—02) =.20. 


The values of Y; and Y: correspond to geo- 
metric mean incomes of 1000 and 100, re- 
spectively. If one assumes a lognormal dis- 
tribution, then the arithmetic mean income 
is a function of the Jog mean and log vari- 
ances and the Gini coefficient is a simple 
function of log variance.4 The corresponding 
arithmetic mean incomes are 1221 and ili 
and the within-sector Gini coefficients are 
0.35 and 0.25 for distributions one and two, 
respectively. Statistics for the overall dis- 
tribution given different values of W, are 
presented in Table 1. The maximum value 
of o? occurs when Wy=.52. The U relation- 
ship between inequality and development ap- 
pears very distinctly in the example. It is 
interesting that even when W,=.10 or 
W.i=.90, g? is significantly different from 
oh OF a. 

During the course of economic develop- 
ment, one also might expect the mean in- 
come differences of various groups to narrow, 
perhaps after an initial rise. Table 2 indi- 
cates how inequality varies as the ratio of 
group mean incomes change. If one assumes 
that group population shares do not change 


4 For a lognormal distribution with log variance e3, 
the Gini coefficient is given by G=2[/*%., N(0, 1)]—1.0 
where x=0/+/2 and N(0, 1) is the standard normal dis- 
tribution. The arithmetic mean is equal to exp (Y-+-0.5 e?) 
where F is the fog mean. See J. Aitchison and J. A. C. 
Brown. Note that the use of this formula for the overall 
distribution assuming that the within-group distribu- 
tions are lognormal is only an approximation since the 
sum of two lognormal distributions is not necessarily 
lognormal. 
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TABLE 2—DiIsTRIBUTION STATISTICS: VARIOUS 
Group Income Ratios 





Income n Gini 
Ratio Y—F, Wi g? Coefficient 

10 2.30 .52 1.63 .63 

9 2.20 .52 1.51 .62 

8 2.08 .52 1.38 .59 

7 1.95 .53 1.25 .57 

6 1.79 .53 1.11 54 

5 1.61 .54 0.95 51 

4 1.39 55 0.79 47 

3 1.10 -58 0.61 +42 

2 0.69 71 0.44 36 


Note: Income ratio is the ratio of geometric mean in- 
comes, exp (Y,)/exp (Y2). The variance o? is calculated 
from equation (4) for the corresponding turning point 
value of Wi. (¢]—o3) =.20. 


but only that the spread of group mean in- 
comes first widens and then later narrows, one 
also gets a significant U relationship. 

It is possible to compare the relative mag- 
nitudes of the effect on inequality of changes 
in group mean incomes and of changes in 
group population shares. Define R= Yi— V2. 
The logarithm of the ratio of group mean in- 
comes is R. If Y> Fz, then R>O. Equation 
(4) can be rewritten as: 


(6) ¢ =—RWi+ [loi — o) + RW; 
+ os 


Take the total derivative of (6) with respect 
to changes in R and W,: 


(7) do = DdR+EdW, 
where D = 2RW.W, 
E = R(1—2W)+i—o 


At the turning point W, in equation (5), 
E=0 and only changes in relative mean 
incomes affect inequality. If W= 1/2, 
E=(ci—o3) and does not depend on R. For 
à given R, E is relatively small when W; is 
in the neighborhood of 1/2. Also, given R, 
D is largest when W= W= 1/2. 

Table 3 gives some values of D and E for 
various values of W; and R. A change in R 
of 0.1 corresponds roughly to a decrease of 
1.0 in the ratio of mean incomes (say, from 
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TABLE 3—COEFFICIENTS OF TRE TOTAL DERIVATIVE 
do*= DdR-+-EdW, 








Wi R 0.1D 0.01E 
.10 2.30 041 044 
10 1.61 029 -023 
10 0.69 012 006 
.20 2.30 074 034 
.20 1.61 052 -018 
.20 0.69 022 „005 
-40 2.30 .111 .013 
.40 1.61 .077 007 
-40 0.69 033 003 





Note: R corresponds to income ratios of 10 (R=2.30), 
5 (R=1.61), and 2 (R=.69). (67-02) =.20. 


10 to 9). A change in W, of 0.01 (one per- 
centage point) seems roughly comparable to 
a change in R of 0.1. “Comparable” means 
that a country undergoing rapid structural 
change might achieve such a change in a 
year or two, although clearly a change in the 
income ratio from 10 to 9 is far easier than a 
change from 3 to 2.5 

It is clear from both Tables 1 and 3 that 
given R, the U relation is very flat around 
W,=1/2. Changes in W, from 0.40 to 0.60 
have almost no effect on inequality. At the 
ends where Wi=0.2 or 0.1, the effect of 
changes in W, are comparable to changes in 
R. In the development process as it has ac- 
tually occurred, R has typically first in- 
creased and then later decreased. The two 
effects have thus probably reinforced one 
another in generating the U relationship. If 
R stays relatively constant during the “mid- 
dle” period of development, one would find 
that a country might spend a long time in the 
trough of the U. 

The implication of this exercise is that if 
the two-sector models that many develop- 
ment economists use are valid, then one 
should expect that a developing country, in 
the absence of explicit countervailing poli- 
cies, will have increasing or unchanged in- 
come inequality for a relatively long period. 
The result is also consistent with the em- 


5 For evidence on the rate of structural change in 
less developed countries, see Kuznets (1966, 1971) and 
the author. 
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pirical findings of Adelman and Morris. Of 
course, the model is very simple and ignores 
any systematic changes in the within-group 
distributions over time. It does, however, 
trace out the effects of simple structural 
shifts on income inequality, effects which are 
significant and should not be neglected in 
more complicated and more theoretically 
satisfying models. 
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Intermediate Products and the Theory of International 
Trade: A Generalization of the Pure 
Intermediate Good Case 


By James REDEL* 


Empirical studies of neoclassical, factor- 
proportions trade theory have long recog- 
nized that hypotheses concerning relative 
factor intensity must be defined in terms of 
gross factor intensities (accounting for inten- 


sities of intermediate products) rather than. 


simply in net factor-intensity terms (i.e., at 
the last stage of production only).! Neverthe- 
less, development of the pure theory of in- 
ternational trade has generally neglected in- 
termediate products. The justification for 
this convenience has in part been based on a 
study by Jaroslav Vanek which demonstrated 
that the introduction of interindustry flows 
in a two-good model did not affect the tradi- 
tional theorems(Rybczynski, Stolper-Samuel- 
son, or Heckscher-Ohlin) defined in net 
factor-intensity terms. However, in a recent 
study, Raveendra Batra and Francisco Casas 
demonstrated that the introduction of a 
“pure” intermediate commodity—one that 
is produced solely for use in the production 
of final goods—complicates the issue con- 
siderably. They show, in fact, that “ . .. most 
of the traditional trade theorems [defined in 
net terms] may not hold without additional 
provisions if such intermediate products are 
introduced in the model...” (p. 297). The 
basic difference between the Batra-Casas 
model with pure intermediate products and 
Vanek’s interindustry flow model is the pos- 
sibility of a conflict between the net and gross 
factor-intensity ranking of final products.? 


* Research associate, Institut ftir Weltwirtschaft an 
der Universitat Kiel. This paper reports research under- 
taken with the “Sonderforschungsbereich Nr. 86, Welt- 
wirtschaft und internationale Wirtschaftsbeziehungen” 
with financial support from the Deutsche Forschungs- 
gemeinschaft. I acknowledge, without implicating in re- 
maining errors, the helpful comments of R. Banerji, 
F. R. Casas, and L. L. Wegge. 

1 See Wassily Leontief (1953, 1956). 

2 Analyzing a model different from Batra and Casas 
only with respect to the assumed structure of produc- 
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The conditions which Batra and Casas 
demonstrate are necessary in order to ensure 
a uniform ranking of final commodities ac- 
cording to net and gross factor intensity were 
derived under the explicit assumption that 
the intermediate good is totally supplied 
from domestic production. The purpose of 
the present paper is to generalize the Batra- 
Casas model to allow the intermediate good 
to be imported in some proportion.* The 
analytical approach of the present paper is 
quite different from that taken by Batra and 
Casas, however. Here the problem is treated 
as a problem of ex post factor-intensity mea- 
surement, although the underlying model 
and necessary conditions to ensure its proper 
functioning are implicitly the same as de- 
scribed by Batra and Casas. In Section I a 
measure of gross factor intensity appropriate 
in an economy importing intermediate inputs 
is developed. In the following section this 
measure is applied to the Batra-Casas model, 
under alternative assumptions regarding the 
supply source of the intermediate good. It is 
shown that if some proportion of the inter- 
mediate good is imported, then net and gross 
factor-intensity rankings can be assured to be 
uniform if and only if—in addition to the 





tion, Alok Ray arrived, not surprisingly, at the very 
same conclusion. 

3In a recent paper, Albert Schweinberger examines 
the possibility of a conflict in net and gross factor- 
intensity ranking in a model containing a traded pure 
intermediate product. Schweinberger, for reasons not 
stated, chose to ignore Batra and Casas’ proof of absence 
of the indeterminancy problem (three commodities, two 
primary inputs), avoiding the problem instead by as- 
suming that trade does not lead to factor price equaliza- 
tion. This assumption allows that although each country 
produces not more than two of the three goods in equi- 
librium, the world as a whole will produce ali three. The 
relaxation of the nonspecialization assumption consti- 
tutes a quite different model from that analyzed by 
Batra and Casas, however. 


442 THE AMERICAN ECONOMIC REVIEW 


x3 0 x} 


JUNE 1976 





en B Xo 


L FIGURE 1 


Batra-Casas conditions—the proportion of 
the intermediate good imported for use in 
producing the two final goods is the same for 
both goods. In addition, it is shown that if 
the pure intermediate good is totally im- 
ported no complications arise, the Batra- 
Casas model becomes essentially the same as 
Vanek’s model. 


I. Factor-Intensity Measurement with 
Imported Intermediate Inputs! 


Clearly there is no a priori reason to as- 
sume any given mix between imported and 
domestically supplied intermediate goods. 
The optimal mix will depend on relative 
prices. Consider the two-good case jor sim- 
plicity (see Figure 1). Curve AB describes 
the production possibility frontier between 
X; and X+. Assume the production of OX 
of Xı requires OXz of Xz as an intermediate 
input. The technical coefficient, da1(Xn/X1), 
is thus equal to the ten a. For any set of 
relative prices (P2/P;) less than RS, such as 
MN for example, the optimal solution will 
require some proportion of Xz to be imported. 


4 The gross factor-intensity measure described in this 
section was presented in my 1975 paper and applied to 
the ‘Taiwan economy in an attempt to analyze the ra- 

<tionale-of - 
f a SA 


“footloose” industrial structure. 





Given the set of relative prices described by 
MN, the optimal solution will demand that 
the production of Xi be increased from X{ 
to Xi’. The production of OX{’, however, 
requires Xz” XZ’ of Xe, of which only OX?’ 
can be supplied domestically, the remainder 
0X?” necessarily being imported in exchange 
for Xi(OX{"’ of X1).5 Under this set of rela- 
tive prices, the domestic input coefficient 
(d;3) is expressed by fan ô, and the imported 
input coefficient (m) by the tan y. 

The importation of intermediate inputs 
has important implications for the measure- 
ment of gross factor intensity.® The orthodox 
measure of gross factor intensity, following 
Leontief, is computed by taking a weighted 
average of per unit factor requirements at 
every stage in production, the weights being 
the direct and indirect per unit input re- 
quirements at each stage of production: 


DS Crit 
A 


= D Curis 
i 


* 


(1) kj 


5 M’N’, parallel to MN, defines the terms of trade be- 
tween X; and X». 

$ Note, gross factor intensity is measured in gross out- 
put terms (labor and capital per unit output) as is the 
usual convention. 
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where Cx; and Cz; are the direct capital and 
labor output ratios, respectively, and where 
rij are elements of the inverted Leontief tech- 
nology matrix [[—A]~!. It should be ob- 
vious that the standard measure is inappro- 
priate in an economy which imports inter- 
mediate inputs, since the [[—A]-! matrix 
(which weights direct factor intensities at 
each stage of production) explicitly assumes 
that all intermediates are domestically pro- 
duced. If some proportion of the intermedi- 
ate inputs is imported, however, what is 
relevant is not the factor requirements of 
producing the input directly, but rather the 
factor requirements of producing the goods 
which are exported in exchange for the im- 
ported inputs. Gross factor intensity in an 
open economy importing intermediate goods 
should reflect the factor requirements at the 
last stage of production, in producing the 
intermediate inputs supplied domestically 
and in producing the exports which are ex- 
changed for intermediate inputs imported. 

If inputs are imported, the domestically 
produced inputs required directly and in- 
directly per unit final demand are given by 
the inverted Leontief matrix of domestic 
transactions’ 


[7-A-—M}*= [I — DP = {sy} 


where M is a matrix of per unit imported in- 
puts (m,;). 

The labor and capital required per unit 
output at the last stage of production and in 
producing the domestic intermediate inputs 
for the production of commodity j are 


(2a) ae = > CLisSij 
(2b) Chi = > Crisi; 


Interindustry transactions in imported in- 
puts are omitted because the demand for im- 
ported inputs does not directly affect em- 
ployment or capital investment in the do- 
mestic economy. Nevertheless, imported in- 
puts are not freely available to the economy, 


7 According to standard notation: 
[D] = {dis} 


dij = tij — Mij 
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much less the domestic producer; they can be 
acquired (in equilibrium) only through the 
exchange of domestically produced goods and 
services, which in turn involve a resource 
cost. Thus, gross factor intensity in an econ- 
omy which imports intermediate inputs is 
accurately measured by the sum of 1) the 
labor and capital employed in producing 
domestic inputs and at the final stage of pro- 
duction (Cž; and C%,), and 2) the labor and 
capital cost implicit in earning the foreign 
exchange (exporting) with which to purchase 
imported inputs required directly and in- 
directly in the production process. 

The labor and capital cost of earning one 
unit of foreign exchange (in equilibrium) is 
the labor and capital required to produce one 
unit of exports, which in turn can be defined 
as the average labor and capital requirements 
per unit output in each sector of the econ- 
omy weighted by the distribution of exports 
from each sector. The labor and capital re- 
quired at the last stage of production and 
in the domestic production of inputs which 
go into exports is thus Cry and Ck», respec- 
tively, as defined. 


Cir = | Cusa fe 


J 


* 
Cxr = >| 5 Criso |e 
j i 

The coefficient e; is the jth sector’s share in 
total exports. Of course the production of 
exports itself requires imported inputs. If 
M7, defined as® 


M; S Z Misi; 


is the direct and indirect import requirement 
per unit output of commodity 7, then 


Mr = £| E Misu le =E Me 
i 3 


3 


is the direct and indirect import requirement 
per unit export. Thus to produce one unit of 
exports we need Cp units of labor and Cr 


8 Note M;(= >i mj) is the total direct import re- 
quirement in the production of the jth good. 


\ 
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units of capital at the last stage of produc- 
tion and for domestically produced inputs; 
and we need C?¥,M# and C%M¢ of labor and 
capital, respectively, to produce additional 
exports to finance the imports which were 
employed in the original production of one 
unit of exports. In addition, we recognize 
that the additional exports (required to 
finance the imports used in the first round) 
also require imported inputs. In the first 
round M? units of imports (foreign exchange 
=exports) are required; thus in the second 
round Mž. MŽ units of imported inputs are 
required, which in turn will entail the em- 
ployment of C¥p(M*}) labor and Cže(M¥) 
capital in the production of exporis with 
which to finance these additional imports. 
The second round of additional exports, like- 
wise, requires imported inputs (M}’-M?) 
and consequently more exports and hence 
the employment of still more labor and capi- 
tal, and so on. The sum of all labor and capi- 
tal required in the production of one unit of 
exports (i.e., foreign exchange) is thus 


(a) Cr + CipMe + Cor) 
+ Cir(Mp) +... + Crr(Mr) 
Cir 


a es 


n> W 


*2 
(3b) Chr + CxrMy + Cae ) 

i *3 n 
+ Cre(Mr) +... +Crr(Mr) 

T Cr 
1— Mp 

since OS MÝ<1. 
For any given commodity j, therefore, the 
factor intensity of production as measured 


by total factor requirement per unit output 
is given by 


n> æ 


c * 
* KF 
makers 


+f Chr 
Fosta |e 


which expresses the two components of total 


(4) kp = 
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factor cost in an open economy: 1) labor and 
capital cost at the last stage of production 
and producing domestic inputs; and 2) labor 
and capital cost implicit in earning the 
foreign exchange (fraction of one unit of 
foreign exchange) with which to purchase 
imported inputs required directly and in- 
directly in the production of commodity j. 


II. Factor-Intensity Ranking Under Alter- 
native Assumptions Regarding the Supply 
Source of Intermediate Products 


A. The Intermediate Product Totally Sup plied 
from Domestic Production 


The assumption that the pure intermedi- 
ate is totally supplied from domestic produc- 
tion was explicit in the Batra-Casas model, 
which consisted of three commodities, two 
final products (X, and Xs), and one inter- 
mediate product (X), and assumed a pro- 
duction structure given by the Leontief 
matrix as 


0 0 0 
[AJ=10 0 0 
az dz 0 


Tt is clear that if the intermediate inputs are 
totally supplied domestically the gross fac- 
tor-intensity measure in equation (4) be- 
comes the same as the orthodox measure in 
equation (1).° Applying this measure to the 
Batra-Casas model yields 


+ Crit Crita | RiCri + kC rst 

"Crit Cruas Cra + Crain 

pa Cg: + Cx3tsz Z kCt + kC rst 
Crz + Crsdse Cruz + Crets: 


+ Cre 
3 





L3 


where k; is the net factor intensity (K/L) 
of product 7. The central question upon 
which the Batra-Casas analysis hinges is, 


8 Note: 


1 0 0 1 0 90 
-AP = {rg} = [o 1 o| = [o 1 | 
yo. rz 1 as, G32 1 


VOL. 66 NO. 3 


“ ,.if the first commodity is apparently 
capital intensive relative to the second com- 
modity (that is, if k:>e), then will it be 
truly capital intensive (that is, A>)... ?” 
(p. 304, emphasis added). The condition is 
that 


RiCri + RsCradai 
Cri + Crs3ds1 


koCra + kC rts . 
Cre + Cr3@32 

or 

CrCrelki — be) + as1C rC talks — ko) 

+ dseCriCr3(ki — k) > 0 
which Batra and Casas showed, holds only if 
(i) kı > ka > ke 
or 


(ii) ki > ka > ks and @32/C L2 > @31/Cr1 


B. The Intermediate Produc: Totally Imported 


The Batra-Casas model is now examined 
under the assumption that the intermediate 
is totally imported. As a matter of conve- 
nience it is assumed that only X; is exported, 
though it makes no difference if both final 
goods are exported in exchange for the inter- 
mediate. Under the assumption that the in- 
termediate is totally imported, the inverted 
domestic Leontief matrix is 


[7 — DJ = {su} = 
0 0 1 


The per unit direct and indirect imported in- 
put requirement in the production of X; and 
Xo is 
* 
Mı = 2 Misa = az 
* 
M: = D> Misi = iz 


The gross labor and capital requirement per 
unit export is 


> | 2 cuss | ĉj 


3 


E oa 


j 


Cry 


Eo 
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i 


Cr 


1 — az 





1-5 | 2 Misy | es 

j $ 

since e; is unity for Xy and zero for Xz, by as- 

sumption. i 
Applying the gross factor-intensity mea- 

sure given in equation (4) yields 














Cx 
Cri + a1 i 
** — a31 Cri 
PE oe = ere <= Gee 
L L 
Cri + asi 5 
~~ dai 
Cx 
Cro + Gee : 
** 1 — az 
ky See 
Cu 
Cro + ase 
1 — az 
_ Cro — Cr2031 + Cridse 
Cre — Cr2d31 + Cri4s2 
Mi =San 
Crs 


Algebraic manipulation reveals that if k1> ke, 
kY* will always be greater than &#*. If the 
pure intermediate is totally imported, the 
standard trade theorems defined in net fac- 
tor intensities remain valid. The intuitive 
reason for this result is simply that the im- 
portation of intermediate goods implicitly 
involves the substitution of exports (final 
goods) for the intermediate good in the pro- 
duction process—hence an interindustry flow 
model à la Vanek. 


C. The Intermediate Product Partially Im- 
ported, Partially Produced Domesticaily 


The more general case, and certainly the 
most interesting empirically, is that in which 
some proportion of the intermediate good is 
imported and some proportion supplied do- 
mestically. Again it makes no difference 
which of the final goods are exported in ex- 
change for the intermediate. Assume that 
both X; and Xz are exported in exchange 
for Xa. 
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[Cri + Cxsdsiler + [Cee + Crsdazles 





[Cr + Cxsda1| + mal 
(5) kı = 
[Cri + Crsdai] + ma 


[Cre + Cxsdzo| + ms] 
** 
[Cre + Crsds2] + mal 


Given that some proportion (+1) of the 
intermediate good is imported, the domestic 
structure of production is reflected in the in- 
verse domestic Leontief matrix 


1 0 0 
[I—-D}h'=|0 1 0 
d31 dzz 1 


The proportion of X; imported and used in 
. the production of Xı and Xz is denoted 
mz (= an~ dz) and maz (=a — da), respec- 
tively. Applying the gross factor-intensity 
measure expressed in equation (4) yields ex- 
pressions for &3*, #3*, and 23*, shown in (5). 
Defining the total capital requirement per 
unit export as A, and the total labor require- 
ment per unit export as B (for convenience 
since they are constants at any one point in 
time under a given set of prices), the condi- 
tion under which kf > k3, if ki> he, is 


Cgi + Crsdai + maA ' 
Cry + Cradsy + maB 
Cra + Cred + 132A 


Cre + Crads2 + mB 
or 


hyCri + ksCradai + maA 
Cri + Crsdar + maB 
koCre + kC reds: + maA 
Cr2 + Cradsz + maB 


which, provided m= ms, holds if and only if 


Cxi + Cxradsijer + [Cre + Cxadssle g 
1 — mM3e1 — Maez 


1 — marei — mares 


bz + Credailer + [Cre + Crsdsales 


1 — M11 — Maree 





[Cor + Crsdailer + [Cro + Cradseles 


1 — miei — M2€2 





(i) ky > k; > ke 
or 


(ii) kı > ko > kg and dg2/C 12 > dsi/C x1 


As Batra and Casas previously demon- 
strated, if the pure intermediate good is pro- 
duced domestically either condition (i) or 
(ii) is necessary in order to ensure a uniform 
ranking of gross and net factor intensities of 
final products. However, these conditions are 
insufficient unless the intermediate is totally 
supplied from domestic production. In the 
more general case in which the intermediate 
is both imported and supplied domestically, 
a further necessary condition is required, 
namely that the proportion imported and 
used in the production of the final goods is 
the same for both goods. 


III. Conclusion 


The validity of the traditional trade the- 
orems which depend upon the factor-intensity 
ranking of traded commodities demands that 
factor intensity be defined in gross terms, 
rather than in terms of more conventional 
net factor intensity. Empirical studies of the 
traditional theorems, in particular “Leontief 
tests” of the Heckscher-Ohlin theorem, have 
long recognized the necessity of defining fac- 
tor intensity in gross terms. Nevertheless, 
what empirical studies have failed to recog- 
nize is that the conventional measure of 
gross intensity, introduced by Leontief and 
applied countless times, implicitly assumes 
that intermediate products are solely pro- 
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duced and supplied domestically. More ap- 
propriately, in an open economy importing 
intermediate products, gross factor intensity 
is measured by 1) the factor requirements at 
the last stage of production and in producing 
domestic intermediate inputs, and 2) the 
factor requirements of earning the foreign 
exchange needed to purchase imported inter- 
mediate inputs. It matters not to the rela- 
tively labor-abundant economies of Taiwan 
and Hong Kong, for example, that the steel 
which goes into transistor radio components 
is a relatively capital-intensive product, as 
long as this steel can be obtained in exchange 
for relatively labor-intensive commodities 
such as toys, cotton shirts, and the like. In 
testing whether observed trade patterns con- 
form to theoretical hypotheses dependent 
upon .factor intensity ranking, this factor 
should be considered. As such, the measure 
of gross factor intensity developed in Section 
Tis the relevant one for empirical tests of the 
traditional theorems, as well as for examining 
in a more general context the theoretical im- 
plications of introducing intermediate prod- 
ucts into the orthodox factor-proportions 
trade model. 


10 This argument is developed in my 1975 article. 
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Elasticity, Absorption, Keynesian Multiplier, 
Keynesian Policy, and Monetary Approaches 
to Devaluation Theory: A Simple 
Geometric Exposition 


By Harry G. Jounson* 


The history of balance-of-payments theory 
since the early 1930’s has been one of succes- 
sive “approaches” of increasing degrees of 
theoretical sophistication. Five stages of 
analysis (conceptually if not always chrono- 
logically) may be distinguished: the simple 
“elasticity” approach following the classic 
paper by Joan Robinson, the “absorption” 
approach, the Keynesian “multiplier” ap- 
proach, the Keynesian “policy” approach 
pioneered by James Meade, and most re- 
cently the “monetary” approach stemming 
from the work of Robert Mundell. Differ- 
ences between these approaches have occa- 
sionally been the focus of sharp controversy, 
most notably in the case of the elasticity and 
absorption approaches, and recently in the 
case of the monetary approach as contrasted 
with other approaches that have in common 
an emphasis on elasticities or the influence of 
exchange rate changes on trade flows via 
relative price changes and international elas- 
ticities. 

The purpose of the present note is to bring 
out the key differences between these alterna- 
tive approaches, as exemplified by a simple 
case that can be illustrated by a simple dia- 
gram. The simple case is that of devaluation 
by a single country in a world economy so 
large that macro-economic repercussions of 
devaluation on real incomes, world money 
demand relative to supply, and the prices of 
imported goods can be ignored. A further 
simplification is the assumption that export 
supply is-perfectly elastic in response to do- 
mestic currency price (cost of production is 
constant) short of “full employment,” in- 
terpreted as a specific level of total output, 


* Professor of economics, University of Chicago. 


after which point supply is perfectly inelastic. 
For simplicity, also, where the analysis in- 
volves full-employment conditions the initial 
equilibrium point is assumed to coincide with 
exact full employment. Finally, international 
security transactions are assumed absent, all 
capital movements taking the form of money 
flows; and all money is assumed to be inter- 
national money, to avoid problems (impor- 
tant in reality) of substitution between inter- 
national reserve assets and “domestic credit.” 
The last assumption raises the problem that 
a devaluation alters the amount of domestic 
money valued in foreign currency, and vice 
versa; this problem is ignored until the end 
of the exposition. 

Figure 1 graphs income earned from export 
sales X plus domestic purchase of home- 
produced goods cE against domestic expen- 
diture Æ, both measured in domestic unit 
values of domestic product (at some point 
below it will be convenient to assume mea- 
surement in terms of foreign currency unit 
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values). Export sales are an increasing func- 
tion of the foreign exchange rate r. The divi- 
sion of total domestic expenditure between 
the vector cE and the 45° line Y= Æ is as- 
sumed to be a constant ratio relationship, 
and to depend on the exchange rate r; if the 
elasticity of demand for imports (with con- 
stant total expenditure) is greater than unity, 
cE rises as r rises (the exchange rate depreci- 
ates, domestic cost of exports remaining con- 
stant) and vice versa. The vector cE+X =D, 
total (foreign and domestic) expenditure on 
domestic output, increases or decreases with 
r according as the well-known elasticity cri- 
terion is satisfied. This criterion can be writ- 
ten for the case of initial equality of exports 
and imports or of domestic expenditure and 
income as na tns> 1, where na and ny are the 
(constant-expenditures) elasticities of home 
and foreign demands for imports; it is worth 
noting that since, with expenditure constant, 
an excess supply of one good means an excess 
demand for the other, the criterion can 
equally well be written as m,-+e>0, where 
g is the elasticity of foreign supply of im- 
ports, which is merely the condition that a 
fall in the price of a good leads to an excess 
demand for it. 

In Figure 1, Y.=E£, at P represents a 
situation of balance-of-payments equilibrium, 
with exports equal to imports and domestic 
expenditure equal to income; Q, on the other 
hand, is a situation of balance-of-payments 
disequilibrium, with imports in excess of ex- 
ports and expenditure in excess of income by 
P'R—QR= P'Q= Ei Ya. The excess in each 
case is financed by a reduction of cash bal- 
ances (loss of reserves) P’Q. 

The fundamental difference between the 
monetary approach and the other four ap- 
proaches listed consists in the fact that, ac- 
cording to the monetary approach, the loss 
of reserves and cash P’Q must reduce the 
stock of money available next period and in 
subsequent periods (unless this is made good 
by a policy of continuous money creation by 
the country’s monetary authorities, via sub- 
‘stitution of domestic credit for international 
reserves in the portfolio of the central bank, 
a possibility here excluded by assumption); 
this will reduce the level of domestic expen- 
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FIGURE 2 


diture (to less than Ed ) next period; and the 
process will continue until equality is re- 
stored between exports and imports, and be- 
tween expenditure and income, at the equi- 
librium point P (with F= £,). On the other 
approaches, by contrast, the disequilibrium 
will repeat itself period after period until 
policy changes are introduced (in the form 
of devaluation, deflation, or both) that will 
be effective in establishing an equilibrium 
between exports and imports, expenditure 
and income, at the point P or some similar 
point along the 45° line Y= through the 
origin O. 

The difference between the other four ap- 
proaches may now be examined and simply 
described. The “elasticity” approach, at least 
in one very common version of it, holds out- ~ 
put constant (at Ya in Figure 2) and con- 
siders the conditions under which devalua- 
tion will correct the excess of imports over 
exports. Implicitly, this also means by as- 
sumption that devaluation corrects the ex- 
cess of expenditure over income; and this in- 
volves the implicit assumption, not by any 
means natural to demand theory, that 
changes in expenditure are neutralized by 
changes in saving. Specifically, in diagram- 
matic terms the movement from disequilib- 
rium to equilibrium (from P’ and Ea to P” 
and £,) involves an increase in exports and 
reduction in imports amounting to P’Q ac- 
companied by a corresponding reduction of 
domestic expenditure by EaE.. The most nat- 
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ural assumption, though one that underlines 
the unreality of the necessary assumptions 
of the analysis, is that the proceeds of any 
increase in exports and the savings from any 
decrease in imports expenditure (noting that 
a smaller quantity of imports might be out- 
weighed by a higher domestic currency price) 
are simply added to domestic savings or more 
accurately reduce domestic dissaving. Inci- 
dentally, the point R” below P” in the dia- 
gram, which represents the division of equi- 
librium income and consumption between 
domestic goods consumption and consump- 
tion of imports, may be above or below the 
level of the vector OR, though normally as- 
sumed to be above, according to whether the 
elasticity of demand for imports is assumed 
to be greater or less than unity; R” may even 
be above R, if the elasticity is sufficiently 
greater than unity to offset the effect on do- 
mestic goods consumption of the reduction 
in total expenditure that is assumed to ac- 
company devaluation. 

The contrasting ‘‘absorption” approach, in 
the major variant that does not allow for the 
existence of unemployment and make use of 
the “propensity to absorb” and the multi- 
plier, can be illustrated by assuming that the 
variables in Figure 2 are measured in foreign 
currency values, that F4 is the full-employ- 
ment level of output, and that at full em- 
ployment domestic currency prices of both 
exports and imports adjust immediately to 
world levels. A devaluation hence has no 


effect through relative price changes and ` 


elasticities, and can be effective in improving 
the balance of payments (in foreign currency 
terms) only to, the extent that the inflation 
of domestic currency prices incidentally re- 
duces the excess of absorption (real expendi- 
ture) over (real) income. The approach con- 
templates two alternative routes for such 
incidental absorption-reducing effects: a 
“Keynesian” route involving redistribution 
of income from workers to capitalists or tax- 
payers to government that may (but not 
necessarily will) reduce total demand as a 
function of aggregate real income; and a 
“monetary” route, involving the “real bal- 
ance effect” of inflation in reducing the pur- 
chasing power of domestic money. The treat- 
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FIGURE 3 


ment of the real balance effect in this ap- 
proach is obviously defective in recognizing 
the effect of inflation in reducing the real 
value of the nominal quantity of money 
through price increase while ignoring the 
effect of the initial deficit itself in reducing 
real balances by reducing nominal money 
stocks through payment of the deficit. 

The Keynesian “multiplier” approach 
makes good the deficienty of the simple 
“elasticity” approach by tecognizing and al- 
lowing for the implications of changes in ex- 
penditure on output, income, expenditure, 
and again output for balance-of-payments 
equilibrium. For simplicity, consider in 
Figure 3 a country initially in equilibrium 
with exports equal to imports and expendi- 
ture equal to income (E= Yo) at P, which 
proceeds to devalue in order to create a 
balance-of-payments surplus. The devalua- 
tion will, if the elasticity condition is fulfilled, 
shift the D curve upward to D’, and, through 
the multiplier, increase domestic output to 
Y;. But this fact indicates nothing about 
what happens to the balance of payments, 
even though Keynesian analysis has fre- 
quently been interpreted as showing merely 
that the balance of payments will improve by 
something less than the “primary” effect of 
devaluation on export and import demand. 
The balance of payments will improve only 
if the multiplier effect of higher output on 
total domestic expenditure (domestic goods 
plus imports) is less than the increase in in- 
come itself, that is, if the new £ lies to the 
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left of Æ, (and of course, by the usual as- 
sumption that increased income leads to in- 
creased expenditure, right of Eo); otherwise, 
the devaluation, by increasing imports more 
than exports, will worsen the balance of pay- 
ments. The crucial requirement, given the 
fulfillment of the elasticity condition, is that 
expenditures rise less than output: in other 
words, that the country have a positive mar- 
ginal propensity to save, or a marginal pro- 
pensity to “absorb” less than unity. 

Actually, it should be noted, the use of the 
term “marginal propensity to save” in this 
context is a potentially seriously misleading 
misnomer. For the “saving” in question is 
really “hoarding,” the devction of an excess 
of total income over total expenditure, or 
saving plus consumption over investment 
plus consumption, or of domestic saving over 
domestic investment, to the acquisition of 
additional (international) money balances. 
And while the term hoarding has occasionally 
been used in the literature, it is typically not 
recognized that while a positive rate of sav- 
ing (acquisition of capital assets) or even (to 
abandon the assumption excluding interna- 
tional securities transactions for the moment) 
of net acquisition of foreign securities, may 
be reasonably assumed, a positive rate of 
acquisition of international reserves (money) 
related to income and persisting as a flow 
over all succeeding periods is not a reasonable 
assumption. 

The “monetary” approach, by contrast, 
maintains that any such international mone- 
tary flow is a transient element in a stock- 
flow adjustment process, which must even- 
tually come to an end. This in turn implies 
that the level of expenditure, whether it lies 
initially to the left or the right of E, (repre- 
senting respectively a balance-of-payments 
surplus and deficit) must converge on the 
point Ey, with domestic expenditure equal to 
income (which has risen due to devaluation 
to Yi, the ultimate equilibrium being de- 
picted by P1). 

The Keynesian “multiplier” approach as- 
sumes unemployed resources whose rate of 
utilization can vary without ulterior conse- 
quences as a result of devaluation. The more 
sophisticated Keynesian “policy” analysis 
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originated by Meade assumes, in contrast to 
previous ‘‘positive” analysis of the effects of 
an arbitrarily introduced devaluation, that 
the country under analysis has a policy au- 
thority which utilizes “financial” (fiscal and 
monetary) and “exchange rate” (or, in a 
fuller analysis, trade and exchange control) 
policy in order to implement objectives with 
respect to full employment (“internal bal- 
ance”) and the balance of payments (“‘ex- 
ternal balance”). The analysis can be illus- 
trated by reference again to Figure 3, where 
Yo now represents full-employment output 
(and price stability) and the balance of pay- 
ments is initially in balance consistently with 
full employment at the point P and the ex- 
change rate and financial policy being ap- 
propriately selected to make the sums of both 
exports and domestic consumption, and im- 
ports and domestic consumption, equal to 
full-employment output Fo and expenditure 
Eo. The country now seeks to develop a bal- 
ance-of-payments surplus while maintaining 
full employment. If it were to deflate do- 
mestic expenditure, assuming a positive mar- 
ginal propensity to spend, it would improve 
its balance of payments at the expense of un- 
wanted domestic unemployment; if it de- 
valued, assuming satisfaction of the elastic- 
ity condition, it would shift the D curve up- 
wards, requiring output above the full-em- 
ployment target level (whether the increased 
demand would actually be satisfied, or simply 
produce inflationary pressure, is a question 


‘not necessary to pursue here). The solution 


is to combine a devaluation with a deflation 
in exactly the right proportions to maintain 
full-employment total (foreign plus domestic) 
demand for output while reducing total do- 
mestic demand for foreign and domestic 
goods below the level of total domestic out- 
put by fiscal on monetary restraint. Dia- 
grammatically, the demand curve for do- 
mestic output can be thought of as being 
shifted upward by devaluation from D to D’, 
and then partially shifted back downward by 
domestic deflation to a location D”, such 
that domestic output remains at Fo, domes- 
tic expenditure is at Ez, and the balance-of- 
payments surplus and excess of domestic in- 
come over domestic expenditure is E, Eo. 
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The Keynesian policy approach, like the 
other three approaches, is as mentioned sub- 
ject to the criticism that it ignores the stock- 
flow adjustment consequences of the reserve 
flow associated with a balance-of-peyments 
deficit or surplus. This adjustment process 
means that the combined policies of devalu- 
ation and deflation cannot produce a flow 
equilibrium balance-of-payments surplus of 
P"D=E,Eo. Instead, the period-bv-period 
expansion of cash balances consequent on the 
balance-of-payments surplus will gradually 
raise the level of expenditure; but any point 
on D” above the level of Yo necessarily in- 
volves an inflationary excess of demand 
above the full-employment level, which (on a 
strict interpretation of “full employment”) 
requires a domestic price level increase suffi- 
cient to reduce exports and increase imports 
sufficiently to make room for the additional 
domestic demand. Such an increase is equiva- 
lent to an appreciation of the foreign ex- 
change rate, which partially offsets the 
initial devaluation; and in the long run the 
economy must return to the equilibrium 
position P with no “effective” devaluation 
of the exchange rate (that is, the nominal de- 
valuation is exactly offset by an inflation of 
domestic prices). 

In conclusion, something must be said 
about the abstraction of the analysis from 
the change in the conversion ratio between 
domestic and foreign currencies inherent in a 
devaluation. This is not a problem with the 


“absorption” approach, since the devalua- 


tion is assumed to be offset by a correspond- 
ing domestic price inflation; and it can be 
ignored with the simple elasticity approach, 
given the prior unacceptability of the as- 
sumption that the effects of changes in ex- 
port earnings and import expenditures on 
expenditure or domestic output are somehow 
neutralized. Problems arise with the Keynes- 
ian “multiplier” and ‘‘policy”’ models, how- 
ever, inasmuch as these models assume either 
a varying or constant (policy maintained) 
level of domestic output at given domestic 
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currency prices, and therefore a change in the 
foreign currency value of domestic output as 
a result of devaluation. In the policy case 
certainly, with constant value of output in 
domestic currency, and in the multiplier case 
with sufficiently low values of the relevant 
demand elasticities and high value of the 
marginal propensity to hoard, the effect of 
devaluation is to reduce the foreign currency 
value of domestic income and therefore, pre- 
sumably, the country’s demand for money 
expressed in international units. It will there- 
by induce a balance-of-payments deficit and 
reserve outflow rather than, as usually as- 
sumed, a surplus and reserve inflow, to the 
extent that the domestic monetary circula- 
tion consists of or is backed by international 
money and is therefore increased in domestic 
currency value by devaluation. This theo- 
retical complication, which might have some 
practical implications for actual devaluation 
experience, can be removed by assuming that 
international reserves are held by an ex- 
change equalization authority that finances 
its holdings by the issue of domestic-denomi- 
nated liabilities and sterilizes any capital 
gain (or possibly loss) on existing stocks for 
international reserves due to devaluation (or 
revaluation). 
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IN MEMORIAM 


GEORGE W. STOCKING 
1892-1975 


George Ward Stocking was born in Claren- 
don, Texas, on September 24, 1892, and died 
in Portola Valley, California, on June 7, 
1975. 

Clarendon was and is a small, isolated 
town on the dusty plain of the Texas Pan- 
handle, where the Stocking family produced 
a numerous and remarkable group of brothers 
and sisters who had distinguished careers in 
government, medicine, and academic life. 
George graduated from Clarendon College in 
1910. After following several trades, he 
served on the Bureau of Education of the 
Philippine Islands in 1915-16 and as super- 
intendent of the Clarendon public schools in 
1918-19, meanwhile finding time to get a 
baccalaureate degree at the University of 
Texas and to serve in the Air Service in 
World War I. 

After returning to the University of Texas 
for an M.A. in 1921, Stocking went to 
Columbia for the Ph.D. in economics (1925), 
writing his dissertation on “The Oil Industry 
and the Competitive System,” which re- 
mained one of his leading interests all his life. 
After service at the University of Vermont, 
the National Industrial Conference Board, 
and Dartmouth College, he again returned to 
the University of Texas at Austin in 1925. 
Thereafter he alternated periods of teaching 
with leaves of absence in New York and 
Washington until 1947, when he began the 
final phase of his academic career at Vander- 
bilt University in Nashville, Tennessee. 

Stocking’s government work included ser- 
vice as member and chairman of the Petro- 
leum Labor Policy Board of the National 
Recovery Administration, director of the 
Fuels Division of OPA, and member of the 
War Labor Board for the 8th Region. He was 
a director of the Federal Reserve Branch of 
Dallas, San Antonio Branch, during 1943-46. 
For many years he served on various occa- 
sions as an arbitrator in labor disputes. 
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While at the University of Texas, Stock- 
ing published books on the oil industry (1925) 
and the potash industry (1931), and several 
articles on the oil industry and public policy 
toward it. In 1944 he began his fruitful asso- 
ciation with the Twentieth Century Fund, 
in collaboration with Myron Watkins, which 
resulted in publication of the definitive tril- 
ogy, Cartels in Action (1946), Cartels or Com- 
petition? (1948), and Monopoly and Free 
Enterprise (1951). 

As his early life might have led one to 
predict, George Stocking had some elements 
of the prairie populist in his makeup. In the 
unorthodox atmosphere of the University of 
Texas, dominated by institutional eco- 
nomics, Stocking was generally regarded as a 
conservative, even a traditionalist; in the 
then-ironbound conservatism of Vanderbilt 
he appeared as one of the first “liberals” of 
the postwar development. All his life he dis- 
trusted bigness and power. His major writ- 
ings analyzed the origins and effects of size 
and power, of manipulation and conspiracy; 
at the same time they affirmed his hopes for 
the American competitive system and his be- 
lief that what had gone wrong with free com- 
petitive enterprise could be set right. At 
times he expressed frustration that business- 
men and fellow economists did not all share 
his views; one of his major professional ad- 
dresses was entitled “Saving Free Enterprise 
from its Friends.” In his own work he had 
little taste for theoretical abstractions and 
legal subtleties, and showed marked antip- 
athy toward such concepts as “workable 
competition” and the Rule of Reason, which 
he regarded as subterfuges and evasions: 
genuine competition was the goal, and any 
economist or lawyer should be able to recog- 
nize what it was. His published views on the 
matter were collected in Workable Competi- 
tion and Antitrust Policy (Vanderbilt Univer- 
sity Press, 1961). 
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The creation of the department of ` eco- 
nomics at Vanderbilt was one ọf his proudest 


achievements. He brought together a num- . 


ber of economists, established or promising, 
who took a considerable risk in going to an 
unproven institution in the South; it was 
primarily trust in George Stocking that led 
them to do so. He was able to attract finan- 
cial support for his faculty’s research, again 
primarily on the strength of his reputation. 
His deep personal concern for members of 
his faculty was one of his most noteworthy 
qualities. “The old labor arbitrator and one- 
time Bible salesman,” one of his former asso- 
ciates said recently, “had a remarkable abil- 
ity to get people to work together.” He was 


a stimulating teacher who loved to play ` 


Devil’s advocate to provoke debate in the 
classroom. He took great pains with his stu- 
dents and spent his time liberally with them, 
among other things in improving their abil- 
ity to express their ideas clearly and briefly. 
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Several of his students at Vanderbilt are now 


` among the leading figures in industrial or- 
` ganization and antitrust policy. 


While at Vanderbilt, George Stocking be- 
came President of the Southern Economic 
Association (1952) and the American Eco- 
nomic Association (1958). For the American 
Economic Association he edited, with Richard 
B. Heflebower, the volume of Readings in In- 
dustrial Organization and Public Policy 
(1958). Toward the end of his active career 
he turned his attention to the international 
oil industry. While spending 1960-61 in the 
Middle East as visiting professor at the 
American University at Beirut, and during 
other visits to the Middle East, he did exten- 
sive field research for his last book, Middle 
East Oil: A Study in Political and Economic 
Coniroversy, a timely and prophetic study 
published in 1970. He maintained an active 
interest in world oil developments to the day 
of his death. 
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10:30 a.m. Risk AND REGULATION IN COMMERCIAL BANKING (Joint Session with the American Finance Association) 
Chair: Joun.R. Buntine, First Pennsylvania Corporation 
Papers: SAMUEL B. CHASE, JR., Samuel B. Chase, Jr., Inc., Washington, D.C. 
The Regulation of Risk: Role of the Market 
ANDREW F. Brimmer, Harvard University 
The Management of Bank Failure: Franklin National vs. Bankhaus Herstatt 
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10:30 am. TAXES AND GOVERNMENT EXPENDITURE DECISIONS AFFECTING REAL Estate (Joint Session with the 
American Real Estate and Urban Economics Association) 
’ Chair: Joun Kain, Harvard University 
Papers: (To be announced) 


10:30 a.m. APPLICATIONS OF MICROSIMULATION METHODOLOGY 
Chair: Jopre T. ALLEN, Mathematica, Inc. 
Papers: Ricnarp R NELSON, Yale University, AND SIDNEY G. Winter, University of Michigan 
Simulation Modeling of Schumpeterian Competition 
BARBARA R. BERGMANN, ROBERT L. BENNETT, AND Harry H, Kerejian, University of Maryland 
Macroeconomics through Microsimulation: How Much Does Money Matter? 
Guy H. Orcutt, Yale University, AND James D. Santa, Yale University and The Urban Institute 
Contextual Causes of Death Explored with Microanalytic Simulations 
GuNNAR Extasson, Federation of Swedish Industries 
Competition and Market Processes in a Simulation Model of Swedish Industry 
Discussants: SHERMAN ROBINSON, Princeton University 
James L. Prerce, University of California, Berkeley 
CHARLES C. Hort, The Urban Institute 


460 THE AMERICAN ECONOMIC REVIEW JUNE 1976 


10:30 ast. INVITED STUDENT Pavers (Joint Session with Omicron Delta Epsilon) 
Chair: Lovise Netson, Davidson College 
Papers: PETER MURRELL, University of Pennsylvania 
Representation of Choice in Long-Term Planning 
Berry DantEL, University of North Carolina, Chapel Hill 
The Effectiveness of Stabilization Policies in Open Economies under Conditions of Inflation and 
Inflationary Expectations 
Russet P. Botsjory, Indiana University 
Default Risk and the Theory of the Firm 
Discussants: (To be announced) 


10:30 a.m. CAPITAL FORMATION: WHERE, Wy, AND How Muca? 
Chair: ANDREW F. Brimmer, Harvard University 
Papers: ROBERT Eisner, Northwestern University 
` Capital Shortage: Myth end Redlity 
MARTIN S. FELDSTEIN, Harvard University 
Does the United States Save Too Little? 
BEATRICE N. VACCARRA, U.S. Bureau of Economic Analysis 
Some Reflections on Capital Requirements for 1980 
Discussants: BARRY Bosworts, The Brookings Institution 
ROBERT LINDSAY, New York University 
Murray L. WeIpeNBAUM, Washington University 
Burton G. MALKIEL, Council of Economic Advisers 


10:30 a.m. MARKET AND PLAN; PLAN AND MARKET (Joint Session with the Association for Comparative Economic 
Svstems) 
Chair: ABRAM BERGSON, Harvard University 
Papers: RicHaRD MuscravE, Harvard University 
The U.S. Case 
ARON KATSENELINBOIGEN, University of Pennsylvania, AND HERBERT S. Levine, University of - 
Pennsylvania and Stanford Research Institute 
The Soviet Case 
DEBORAH D. Mrtenxovitcs, Barnard College 
The Yugoslav Case 
Discussants: Gorpon Tu tock, Virginia Polytechnic Institute and State University 
Pau. SweEeEzy, Monthly-Review 
Gary Fromm, National Bu-eau of Economic Research 


12:30 p.m. LUNCHEON HONORING THE 1975 NOBEL LAUREATES IN Economics (Joint with the Econometric Society) 
Chair: LAwRENCE R. Kiem, University of Pennsylvania 
Speaker: KENNETH J. Arrow, Harvard University 


2:00 P.M. IMPACT oF RECENT DEVELOPMENTS IN PUBLIC FINANCE THEORY ON PuBLIC Poricy DECISIONS 
Chair: JuLros Marcotis, University of Pennsylvania 
Papers: HUBERT LEVY-LAMBERT, Société Générale, Paris, France 
Pricing and Investment Decisions in the French Public Sector; Recent Theoretical Develop- 
ments and Practical Application 
Joser Sticiitz, Stanford University 
Efficiency and Equity Considerations in the Reform of the Tax System 
Discussants: Davip BRADFORD, Princeton University and U.S. Treasury 
MARTIN FELDSTEIN, Harvard University 


2:00 P.M. MONETARY THEORY FOR OPEN ECONOMIES: THE STATE OF THE ART 
Chair: Rares C. Bryant, Board of Governors of the Federal Reserve System and The Brookings 
Institution 
Papers: CHARLES FREEDMAN, Bank of Canada 
Microeconomic Theory for Financial Intermediaries in an Open Economy 
MICHAEL ADLER AND BERNARD Dumas, Columbia University 
Microeconomic Theory for Firms in an Open Economy 
Dare W. Henperson, Board of Governors of the Federal Reserve System 
Macroeconomic Theory: Modelling the Interdependence of National Money and Capital Markets 
Discussants: Ronaty L. McKinnon, Stanford University 
Dwicut JAarrEE, Princeton University 
Jürc Nrewans, The Johns Hopkins University 
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2:00 p.m. BRITISH CAPITAL IN THE LATE NINETEENTH CENTURY: SOURCES IN BRITAIN AND MOVEMENT IN THE 
EMPIRE 
Chair: Wrtt1am N. PARKER, Yale University 
Papers: Lance E. Davis AND ROBERT A, HUTTENBACK, California Institute of Technology 
Some Foreign and Imperial Outlets 
MICHAEL EDELSTEIN, Queens University 
Some Domestic Sources 
Discussants: RayMoND W. Gotpsmats, Yale University 
Watt W. Rostow, University of Texas 


2:00 p.m. Economic EDUCATION 
Chair: Jonn Kuurma, University of Missouri 
Papers: Renvics Frets, Vanderbilt University 
What Economics Is Most Important to Teach: The Hansen Committee Report 
ALLEN Kerrey, Duke University 
New Basic Economics Courses: The JCEE Experiments 
Discussants: LEONARD SLX, New York Times 
Myron Joseru, Carnegie-Mellon University 


2:00 p.m. Orner Tumes Equat (Joint Session with the Association For Co mparative Economic Studies) 
Chair: Davip GRaNIcx, University of Wisconsin 
Papers: Josera E. Cxune, Illinois Institute of Technology 
The Economies of North and South Korea 
PAuL Grecory, University of Houston 
The Economies of East and West Germany 
Oxpricu Kyn, Boston University i 
The Economies of Austria and Czechoslovakia 
Discussants: VacLav HoLesovsky, University of Massachusetts 
Ponce Lee, State University of New York at Albany 
~ Woxreanc F. Srcuper, University of Michigan 


2:00 p.m. Growrs (Contributed Paper Session) 
Chair: HERBERT LEVINE, University of Pennsylvania 
Papers: Rocer H. Bezpex, Energy Research and Development Administration 
Technological and Structural Change in the Postwar U.S. Economy: An Input-Output Analysis 
Yannis M. Joannwes, Brown University 
Migration and Economic Growth: Towards an Understanding of the Postwar European Ex- 
perience : 
DAN R. Kazmer, Central Intelligence Agency 
Agricultural Development on the Frontier: The Case of Siberia Under Nicholas II 
Rocer A. McCaw, Temple University 
The Characteristics of Optimum Inventions: An Isotech Approach 
Discussant: Wrtt1au D. Norpgaus, Yale University 


4:00 p.m. THE INVISIBLE HAND AND OTHER MATTERS (The Wealth of Nations Bicentennial Session) 
Chair: Writ1am Bavmo1, New York University and Princeton University 
Papers: JOSEPH SPENGLER, Duke University 
Adam Smith on Human Capital 
SAMUEL HOLLANDER, University of Toronto 
Smith and Ricardo: Aspects of the 19th Century Legacy 
PAoL A. Samvetson, Massachusetts Institute of Technology (Read from Chair) 
A Theoretical Post Mortem Vindicating Adam Smith’s System 


8:00 p.m. PRESIDENTIAL ADDRESS 
Chair: Jacos Marscuax, University of California, Los Angeles 
Speaker: FRANCO MODIGLIANI, Massachusetts Institute of Technology 


9:30 p.m. BUSINESS MEETING 


Saturday, September 18, 1976 


8:30 am. Non-Pecuniary Economics IJ (Contributed Paper Session) 
Chair: PAUL RAPPOPORT, Temple University 
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Papers: CHartes T. HawortTs AND Joan G. Hawortx, Florida State University 
A Model of Family Income Determination 
STANLEY D. NOLLEN, Georgetown University 
The College Education of Women: Labor Market Returns and Household Returns 
CHARLES Wor, Mathematica Policy Research 
Tests of the Economic Theory of Fertility 
Discussant: W1Lt1AM VICKREY, Columbia University 


8:30 a.m. History or Economic THoucst (Joint Session with the History of Economics. Society) . 
Chair: Wrtu1am D. Gramep, University of Illinois at Chicago Circle 
Papers: Harry G. Jonson, University of Chicago 
The American Tradition in Economics 
G. WARREN Nutter, University of Virginia 
Political Economy in the Period of the American Revolution 
Discussants: PAuL J. McNutry, Columbia University 
ABRAHAM Hrescx, Brooklyn College, City University of New York 


8:30 am. RACIAL PROBLEMS AND INCOME DISTRIBUTION (Joint Session with the National Economic Association) 
Chair: Huey J. Barrie, Virginia State College 
Papers: James D. Smrt, Yale University and The Urban Institute 
Black-White Differentials in Income and Wealth in the Washington, D.C. Area 
BARBARA Jones, Clark College 
Black Family Income, Trends, and Patterns 
CHARLES D. WuytTe, Virginia State College 
New Directions for Blacxs in the Labor Market: A Prospective Look at the Third Century 
Discussants: Kart D. Grecory, U.S. Congressional Budget Office 
Bernard E. ANDERSON, Uriversity of Pennsylvania 
Brabtey R. Surer, University of Maryland 


8:30 am. Economic ANALYSES OF MEDICAL MALPRACTICE INSURANCE (Joint Session with the Health Economics 
Research Organization) 
Chair: Donatp E. Yett, University of Southern California 
Papers: Marn W. MUELLER, Wesleyan University 
Determinants of the Supply and Demand for Malpractice Suits 
Patricia Munca, Rand Corporation 
A Cross-State Analysis of Medical Malpractice Litigation and Insurance Premiums 
Joprra K. Mann, University of California, San Diego 
The Queuing of Malpractice Claims: Dynamic Properties of the Filing Process 
Discussants: NEIL KOMESAR, University of Wisconsin, Madison 
Ronatp L. Hermann, University of Wisconsin, Milwaukee 
Wittram C., Hsrao, Harvard University 


10:30 a.m. NATURAL RESOURCE AND ENVIRONMENTAL CONSTRAINTS ON GROWTH (Joint Session with the American 
Association of Environmental Economists) 
Chair: Joun V. KRUTILLA, Resources for the Future 
Papers: Witttam D. Norpuaus, Yale University 
Long-Run Impact of Energy Use on Climate 
GARDNER M. Brown, University of Washington, AND BARRY FIELD, University of Massachusetts 
Implications of Alternative Measures of Natural Resources Scarcity 
E. J. Misuan, London Schcol of Economics 
Criteria for Intergenerational Welfare Comparisons 
Discussants: MANCUR OLSON, University of Maryland 
V. Kerry Sura, State University of New York at Binghamton 
ANTHONY C, Fisuer, University of Maryland 


10:30 a.m. Macro-Economics (Contributec Paper Session) 
Chair: ALBERT ANDO, University of Pennsylvania 
Papers: Tim HAZLEDINE, Agriculture Canada 
Keynesian Employment Functions for Canadian Manufacturing Industries 
ROBERT R. KELLER, Colorado State University 
Attacking Prolonged Inflation by the Coordinated Implementation of Wage-Price Controls with 
Contractionary Monetary Policy 
Sypney Smite Hicks, Florida State University 
The Response of Private Interest Rates to Monetary and Debt Management Policies 
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ROBERT A. SCHWARTZ AND PAUL WacaTEL, New York University 
The Inflationary Implications of a Variable Pricing Policy 
Discussant: James Tosin, Yale University 


10:30 a.m. REGULATION AND Mivro-Economic Poxicy (Contributed Paper Session) 
Chair: ROGER SHERMAN, University of Virginia 
Papers: BURTON A. ABRAMS AND RUSSELL F. SETTLE, University of Delaware 
Radio, Television, and the Campaign-Spending “Arms-Race”: Theory and Evidence 
Henry G. GRABOWSKI AND JOHN VERNON, Duke University 
Consumer Protection Regulation in the Ethical Drug Industry 
Howarp KUNREUTHER, University of Pennsylvania 
Economic Analysis of Low Probability Events 
Jeror B. Musxi, Drexel University, AND JOHN A. SORRENTINO, Temple University 
Externalities in a Regulated Industry: The Aircraft Noise Problem 
Discussant: F. M. SCHERER, Northwestern University 


10:30 A. INTERNATIONAL Economics (Contributed Paper Session) 
Chair: Epwarp HEWETT, University of Texas 
Papers: ELHANAN HELPMAN AND Assar Razin, Tel-Aviv University 


The Role of Uncertainty in the Theory of International Economics: Recent Developments 


Jame DE MELO, Agency for International Development 
A General Equilibrium Approach to Estimating the Allocative Costs of Protection 


James G. Witte, Indiana University, AND BARBARA HENNEBERRY, Indianapolis, Indiana 


The IMF Gold Auction: Some Implications for Bretton Woods 
Discussant: PETES B. KENEN, Princeton University 
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ANNOUNCEMENTS 


The eighty-ninth annual meeting of the American 
Economic Association will be held in Atlantic City, 
New Jersey, September 16-18, 1976. The Employment 
Registry and Center will be open from September 15 
to 18. 

As the annual meeting is being held at an early point 
in the academic year, it may not be possible to complete 
all job placement activity through the offices of the Em- 
ployment Registry and Center. Accordingly, the Ameri- 
can Economic Association will hold a special job place- 
ment meeting for two days, at a Midwestern location, 
during January 1977. 


Resolutions for Consideration at the Annual 
Business Meeting 


The Executive Committee at its meeting on March 8, 
1974, voted to require that, to be considered at the 
annual business meeting, proposed resolutions must be 
submitted to the Secretary at least one month in ad- 
vance in writing with signatures of the proposer and the 
second, both of whom must be members in good stand- 
ing. The Secretary will reproduce the proposed resolu- 
tions and make copies available in advance of zhe meet- 
ing. The next business meeting will begin at 9:30 p.m. 
on September 17, 1976. The deadline for proposed reso- 
lutions is, accordingly, August 17. They should be sent 
to the Secretary, American Economic Association, 1313 
2ist Avenue South, Nashville, Tennessee 37212. 


Nicolaus and Associates have been appointed the 
official travel coordinator for the Atlantic City meet- 
ings of Allied Social Science Associations. Group air 
fares may be arranged from your city and for groups 
as small as fifteen. These fares usually run about 25 
percent below regular coach fare. Some examples using 
current fares subject to change are: 


Round Trip: Coach Group 

Boston-Atlantic City $91.46 $ 61.46 
Detroit-Atlantic City $161.46 $ 87.46 
San Francisco-Atlantic City $389.46 $310.46 


Flights will be arranged for other cities if enough indi- 
viduals show interest. Air reservation forms and gen- 
eral information on flights and costs are available by 
telephoning Nicolaus and Associates collec: (800+ 
433-2897) or by writing to 1201 N. Watson Road, Suite 
118, Arlington, Texas 76011. 


Nominations for AEA Officers 


The Electoral College on March 19 chose Jacob 
Marschak as nominee for President-Elect of the Ameri- 
can Economic Association in the balloting to be held in 
the autumn of 1976. Other nominees (chosen by the 
nominating committee) are: for Vice-President (two 
to be elected), Robert Eisner, Albert O. Hirschman, 
Anne Krueger, Roy Radner; for member of the Execu- 
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tive Committee (two to be elected), Marcus Alexis, 
Samuel Bowles, Robert Lampman, Marc Nerlove. 

Under a change in the bylaws as described in the 
Papers and Proceedings of this Review, May 1971, page 
472, additional candidates may be nominated by peti- 
tion, delivered to the Secretary by August 1, including 
signatures and addresses of not less than 6 percent of the 
membership of the Association for the office of Presi- 
dent-Elect, and not less than 4 percent for each of the 
other offices. For the purpose of circulating petitions, 
address labels will be made available by the Secretary 
at cost. 


1977 Nominating Committee of the AEA 


In accordance with Section IV, paragraph 2, of the 
bylaws of the American Economic Association as 
amended in 1972, President-Elect Lawrence Klein has 
appointed a Nominating Committee for 1977 consisting 
of Walter W. Heller, Chairman; Nancy S. Barrett, 
Huey J. Battle, David M. Gordon, Bert G. Hickman, 
Irving B. Kravis, and Ralph W. Pfouts. Attention of 
members is called to the part of the bylaw reading, 
“In addition to appointees chosen by the President- 
elect, the Committee shall include any other member of 
the Association nominated by petition including signa- 
ture and addresses of not less than 2 percent of the 
members of the Association, delivered to the Secretary 
before December 1. No member of the Association may 
validly petition for more than one nominee for the 
Committee. The names of the committee shall be an- 
nounced to the membership immediately following its 
appointment and the membership invited to stiggest 
nominees for the various offices to the Committee.” 


The Executive Committee of the American Economic 
Association, at its March 1976 meeting, voted to estab- 
lish an ad hoc committee to explore the problems and 
issues involved in the federal funding of economic re- 
search, and to advise the Executive Committee whether 
the Association should take a more active role in seeking 
research support. The ad hoc committee is to report to 
the next meeting of the Executive Committee, Septem- 
ber 15, 1976, in Atlantic City. 

The ad hoc committee is chaired by Stanley Leber- 
gott, Wesleyan University, and includes the following 
members: Milton Friedman, University of Chicago; 
Gary Fromm, National Bureau of Economic Research; 
Zvi Griliches, Harvard University; and Robert Solow, 
Massachusetts Institute of Technology. 

Any mem! er of the Association who is interested in 
the issues and wishes his or her views to be considered 
by the ad hoc committee is invited to communicate 
promptly with the chairman or any of its members. 


The U.S. Census Bureau is now working on plans for 
the 1980 census and decisions have to be made in the 
relatively near future. For example, the full content of 
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the basic census questionnaire must be determined by 
the spring of 1977 so that further prepatory steps can be 
accomplished successfully. Although there are many 
constraints on the census in terms of what and how 
much information can be collected and tabulated, the 
Bureau believes that it is very important to obtain and 
review the recommendations of as wide a range of 
users and potential users of decennial census data as 
possible. The Census Bureau is therefore anxious to 
have the ideas of members of the American Economic 
Association. If you have any suggestions, questions, or 
comments on the 1980 census, please send them to the 
Director, U.S. Bureau of the Census, Washington, D.C. 
20233. 


The annual meeting of the International Studies 
Association /South will be held at the University of Vir- 
ginia, Charlottesville, late October 1976. The theme of 
the conference is “The New International Economic 
Order.” Persons interested in presenting papers or tak- 
ing part in the program should contact the program 
chairman, Professor William Tyler, department of eco- 
nomics, University of Florida, Gainesville, FL 32611. 


The University of Missouri-Rolla, in cooperation with 
the Missouri Energy Council is sponsoring the third 
annual UMR/MEC Energy Conference, to be held 
October 12-14, 1976. The theme is “Energy Crises: An 
Evaluation of Our Resource Potential.” Papers, which 
may be of an applied, theoretical, or interdisciplinary 
nature, should be submitted for review as soon as 
possible. Economists from government and industry as 
well as academic economists are encouraged to par- 
ticipate. The program chairpersons are Christopher 
Garbacz, Vaman Rao, and William Desvousges, Eco- 
nomics, University of Missouri-Rolla, Rolla, Missouri 
65401. 


The Regional Science Association announces the 
second Victoria Lapham Dissertation Award for re- 
search on the problem of measurement, valuation, and 
analysis of neighborhood effects. The award will con- 
sist of a stipend of $5,000 plus tuition and fees to enable 
a Ph.D. candidate to devote full time to his(her) dis- 
sertation during 1976-77. For additional information, 
write David E. Boyce, Secretary, Regional Science As- 
sociation, 3718 Locust Walk, Philadelphia, PA 19174. 


Old Dominion University and Norfolk State College 
invite participation in the third annual Conference on 
The Urban South, to be held February 17 and 18, 1977, 
on the campus of Old Dominion University. The con- 
ference is designed to bring together urban specialists 
from all the social sciences and Zrom public life in a 
series of multidisciplinary meetings and panels. Persons 
interested in participating in the conference should con- 
tact Professor Carl Abbott, Deparzment of History, Old 
Dominion University, Norfolk, VA 23508, or Professor 
Robert Wolensky, Department cf Sociology Norfolk, 
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State College, Norfolk, VA 23504, by September 15, 
1976. 


A file of back issues of the American Economic Review 
(1967-75) will be donated to a library or educational 
institution. Anyone interested in receiving such a 
donation should apply to Dexter M. Keezer, Truro, 
Massachusetts 02666. 


Notice of cancellation of the Amos Tuck School Semi- 
nar on Problems of Regulation and Public Utilities. The 
announcement printed in the March issue of this Re- 
view, page 247, should be disregarded. 


Economists who are strongly oriented toward the hu- 
manities, who use humanistic methods in their research, 
and who will be participating in meetings abroad that 
are concerned with the humanistic aspects of their dis- 
cipline are eligible to apply for travel grants of the 
American Council of Learned Societies. Specifically, 
economists may be eligible if (a) they deal with the 
history of economic thought or economic history, and 
(b) if their approach is qualitative and descriptive 
rather than quantitative and statistical. Conferences 
dealing with the establishment of social policy or legis- 
lation are generally ineligible. The deadlines for ap- 
plications to be received in the office of the American 
Economic Association are: for meetings scheduled be- 
tween June and September, February 15; for meetings 
scheduled between October and January, June 15; for 
meetings scheduled between February and May, Oc- 
tober 15. Application forms may be obtained from 
C. Elton Hinshaw, Secretary, American Economic Asso- 
ciation, 1313 21st Avenue South, Nashville, Tennessee 
37212. 


Deaths 


James J. Breen, department of economics, Clark 
University, Jan. 13, 1976. 

William B. Gates, Jr., professor of economics, Wil- 
liams College, Dec. 22, 1975. 

James A. Maxwell, department of economics, Clark 
University, Dec. 31, 1975. 

Clara Eliot Raup, Palo Alto, California, Jan. 17, 1976, 


Retirements 


Abraham C. Burstein, director of economic research) 
New York City Human Resources Administration, 
Apr. 1975. 


Visiting Foreign Scholars 


Pekka Ahtiala, University of Tampere, Finland: 
visiting professor of economics, Northwestern Univer- 
sity, Jan. 1, 1976. 


Promotions 
Michael S. Anselmi: assistant professor, department 
of economics, geography, and management, U.S. Air 
Force Academy, July 1, 1975. 
Ashok Bhargava: assistant professor, department of 
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economics, University of Wisconsin-Whitewater, fall 
1975. 

Howard A. Clark: assistant professor, department of 
economics, geography, and management, U.S. Air Force 
Academy, July 1, 1975. 

Kenneth H. Fleming: assistant professor, department 
of economics, geography, and management, U.S. Air 
Force Academy, Jan. 1, 1976. 

John C. Fletcher: assistant professor, department of 
economics, geography, and management, U: S. Air 
Force Academy, July 1, 1975. 

Karl D. Gregory: professor, School of Hodaniiites 
and Management, Oakland University. 

Robert L. Gustavson: assistant professor, department 
of economics, geography, and management, U.S. Air 
Force Academy, Jan. 1, 1976. 

Kenneth M. Hammer: professor of economics, Uni- 
versity of Wisconsin-Whitewater, fall 1975. 

Robert O. Heavner: assistant professor, department 
of economics, geography, and management, U.S. Air 
Force Academy, Jan. 1, 1976. 

Gregory C. Hildebrandt: assistant professor, de- 
partment of economics, geography, and management, 
U.S. Air Force Academy, Jan. 1, 1976. 

Kirk Y. K. Kim: associate professor, department of 
economics, University of Wisconsin-Whitewater, fall 
1975. 

Stuart C. Kirk: assistant professor, department of 
economics, geography, and management, U.S. Air Force 
Academy, July 1, 1975. 

Leon Korobow: assistant vice president, Bank Super- 
vision and Relations Function, Federal Reserve Bank of 
New York, Jan. 1, 1976. 

Bruce D. Mills: assistant professor, department of 
economics, geography, and management, U.S. Air Foree 
Academy, Jan. 1, 1976. 

Russell R. Raney: professor of economics, University 
of Dayton, Sept. 1976. 

William E. Straw: assistant professor, department of 
economics, geography, and management, U.S. Air Force 
Academy, Jan. 1, 1976. 

Robert L. Taylor: associate professor, department of 
economics, geography, and management, U.S. Air Force 
Academy, July 1, 1975. 

F. Ray Webb: assistant professor, department af eco- 
nomics, geography, and management, U.S. Air Force 
Academy, July 1, 1975. 

William J. Weida: assistant professor, department of 
economics, geography, and management, U.S. Air Force 
Academy, Jan. 1, 1976. 

Allen E. Wolf: associate professor, department of 
economics, geography, and management, U.S. Air Force 
Academy, July 1, 1975. 

Lloyd Woodman, Jr.: associate professor, department 
of economics, geography, and management, U.S. Air 
Force Academy, Jan. 1, 1976. 

Charles J. Yoos II: assistant professor, department of 
economics, geography, and management, U.S. Air Force 
Academy, July 1, 1975. 

Roger J. Zoeller: assistant professor, department of 
economics, geography, and management, U.S. Air Force 
Academy, Jan. 1, 1975. 


JUNE 1976 


Administrative Appointments 


Kirk Y. K. Kim: chairman, department of economics, 
University of Wisconsin-Whitewater, fall 1975. 

David J. Cantor: associate dean, Golden Gate Uni- 
versity, Feb. 1, 1976. 


Appointments 


John Achterhof: research associate, department of 
economics, Iowa State University, Sept. 1, 1975. 

Lizardo de las Casas: research associate, department 
of economics, Iowa State University, Oct. 1, 1975. 

J. Markham Collins: assistant professor of economics, 
University of Dayton, Sept. 1, 1975. 

Leslie C. Denend: instructor, department of eco- 
nomics, geography, and management, U.S. Air Force 
Academy, July 1, 1975. 

Robert C. Drury: University of Wisconsin-Milwau- 
kee: instructor, department of economics, University of 
Wisconsin-Whitewater, fall 1975. 

Linda Edwards: research associate, National Bureau 
of Economic Research, Dec. 1, 1975 

Dana R. Katnik: instructor, department of eco- 
nomics, geography, and management, U.S. Air Force 
Academy, July 1, 1975. 

Abba P. Lerner: visiting professor, department of 
economics, Florida State University, Jan. 1976. 

Hosseine Morewedge, University of Southern Cali- 
fornia: visiting professor of petroleum economics, Uni- 
versity of Washington, Dec. 23, 1975. 

Ronald H. Rasch: instructor, department of eco- 
nomics, geography, and management, U.S. Air Force 
Academy, July 1, 1975. 

Dorothy P. Rice: director, National Center for Health 
Statistics, U.S. Department of Health, Education, and 
Welfare. 

Thomas P. Rothrock, University of Missouri: in- 
structor, department of economics, University of Wis- 
consin-Whitewater, fall 1975. 

Henry H. Stick: associate professor of finance, Uni- 
versity of Dayton, Sept. 1, 1975. 

John Strauss: assistant professor, department of eco- 
nomics, Iowa State University, Sept. 10, 1975. 

James B. Streets: instructor, department of eco- 
nomics, geography, and management, U.S. Air Force 
Academy, Jan. 1, 1976. 


Leaves for Special Appointments 

Pekka Ahtiala, University of Tampere, Finland: Min- 
ister of Economic Affairs of Finland, 1975. 

Istvan B’Racz, Quinnipiac College: National Science 
Foundation Faculty Fellow, department of economics, 
Columbia University, Jan.-Dec. 1976. 

Paul F. Rizza, Slippery Rock State College: Ful- 
bright lecturer, Helsinki School of Economics, Jan. 1976. 

Ron D. White, Wichita State University: Evaluation 
and Systems Studies Branch, Federal Energy Admin- 
istration, Feb. 2, 1976. 


Resignations 


Richard A. Levins, Iowa State University, Sept. 16, 
1975. 
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D. The closing dates for each issue are as follows: March, November 1; June, February 1; September, May 1; 


December, August 1. 


This announcement supersedes and replaces a letter which was sent annually from the managing editor’s office. All 
items and information should be sent to the Assistant Editor, American Economic Review, Box Q, Brown University, 


Providence, Rhode Island 02912, 


What are America’s chances for 


a tricentennial? 


AMERICA’S THIRD CENTURY 
NORMAN MACRAE, Deputy Editor, The Economist, author of 


The Neurotic Trillionaire 


First published as an extensive survey in 
The Economist, this cogent analysis of the 
American economy explores what America’s 
position in the world may be in our third 
century,~—whether we will continue to pro- 
vide dynamic economic leadership for the 
world or yield that leadership to others. 
Arguing that America has performed splen- 
didly in the last 100 years in leading the 
world toward the goal of ‘‘a decent society 
and an abundant cheap lunch,” Mr. Macrae 
deplores our current drift from dynamism 
and suggests that our leadership could very 
well pass into new hands. But whether 


America or any other society holds the reins, 
the author foresees both extraordinary op- 
portunities as well as extraordinary dangers 
in our economic and political future. He con- 
cludes by predicting that America’s world 
contribution in its third century will depend 
largely on how three main institutions—~ 
business corporations, government, and our 
social mechanisms—evolve in or out of pace 
with the changing times. 


Paperbound. 101 pages 
Publication: Spring 1976 


HARCOURT BRACE JOVANOVICH, INC. 


New York - Chicago : San Francisco © Atlanta 





GUIDE TO 
SP | GRADUATE STUDY 


IN ECONOMICS 


AND 
AGRICULTURAL 
ECONOMICS 


UNITED STATES OF AMERICA 
AND CHUDA 


RD EDMON 


Designed to provide students antic- 
ipating graduate study in econom- 
ics and agricultural economics, 
and their advisors, with information 
on available graduate training 
programs. 


Includes descriptions of 236 grad- 
uate programs, supplemented by 
comparative data and information 
for prospective students, domestic 
and foreign. 


Published by the Economics Insti- 
tute under the auspices of the 
American Economic Association, 
and the American Agricultural 
Economics Association. 


Guide to Graduate 
Study in Economics 
and Agricultural 
Economics 

in the United States 
of America 

and Canada 


THIRD EDITION 


Distributed by: 

RICHARD D. IRWIN INC., 
1818 Ridge Road, 
Homewood, Illinois 60430 


PRICE: $7.50 per copy 





ITS NOT TOO LATE TO ADOPT... 


G. C. Archibald and Richard G. Lipsey 


AN INTRODUCTION TO MATHEMATICAL ECONOMICS 
Methods and Applications 


Presuming no mathematics beyond the high school level, this introduction to mathematical 
economics alternates chapters on mathematical techniques with chapters on their economic 
applications. Students are motivated to learn by problems posed at the end of each 
applications chapter which cannot be solved until they have mastered the mathematical 
material in the following chapter. 576 pages; $15.95. March 1976. 





Barry Bressler 
A UNIFIED INTRODUCTION TO MATHEMATICAL ECONOMICS 


Methods and results are thoroughly explained in this self-contained introduction to mathe- 
matical economics; there are no prerequisites beyond high school algebra. Calculus, set 
theory, and matrix algebra are some of the techniques that are developed and utilized 
to investigate specific economic problems. 667 pages; $18.95. 1975. 


Theodore Morgan 


ECONOMIC DEVELOPMENT 

Concept and Strategy 

Improving policy making for the economic development of less-developed countries is the 
central focus of this practical book. Development is defined broadly, and the wide range 
of theories of growth is vividly portrayed. Only basic mathematics is required; emphasis 
throughout is on verbal and statistical presentation. 429 pages; $13.95. 1975. 


Leland B. Yeager 


INTERNATIONAL MONETARY RELATIONS 

Theory, History, and Policy, Second Edition 

“By far the best comprehensive text for a senior or graduate course on international 
finance”—that is how The Journal of Finance described the first edition. This thorough 
examination of the theory, institutions and practices, policy measures, and history of 


international monetary economics has been completely revised to encompass recent develop- 
ments. 667 pages; $19.95. January 1976. 


Pan A. Yotopoulos and Jeffrey B. Nugent 
ECONOMICS OF DEVELOPMENT 


Empirical Investigations 
This comprehensive introduction to the economics of development combines theory and 
empirical research to derive policy implications and planning procedures. With respect 


to each topic examined, hypotheses are formulated so as to be operational and then are 
tested. 478 pages; $18.95. March 1976. 


To request examination copies, write 
to Lilian Schein, Dept. 303. Please 
include course title, enrollment, and 
present text. 


10 East 53d Street 
New York, N.Y. 10022 
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Cornell 
University 
Press 


Provocative new ideas... 


The New Economics of Growth 


A Strategy for India and the Developing World 
A Twentieth Century Fund Study 


By JOHN W. MELLOR. A top specialist offers a bold new blueprint 
for alleviating poverty in the underdeveloped world by increasing 
the participation of the poor in the growth process. Pointing out 
the inadequacies of current development practices, Mr. Mellor 
sets forth a high-employment strategy centered on increased 
agricultural production. He tests his plan in the context of India— 
the stronghold of the capitel-intensive approach to development, 
which has so far produced disappointing rates of growth and 
little or no improvement in the economic condition of lower in- 
come groups. His book may well have a vital impact on the future 
welfare of the developing world. $11.50 


The International Politics 
Of Natural Resources 


By ZUHAYR MIKDASHI. By tripling oil prices, OPEC dramatized 
the conflict between resource-producing countries and giant 
transnational enterprises. This book takes a close look at the 
major producers of today’s most sought after commodities and 
deals with the ever-shifting pattern of cooperation and antagonism 
between transnational enterprises and their host governments. 
Mr. Mikdashi’s shrewd, impartial analysis of international dealings 
in oil, copper, iron, sulfur, uranium, bauxite, and tin clarifies 
complex contemporary problems and points the way toward 
solving them. $12.50 


CORNELL UNIVERSITY PRESS ITHACA AND LONDON 
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THE PROMISE presentation of social legisla- 
tion achievements of the years 

OF GREATIN ESS from Kennedy through Ford, 

Sar A. Levitan Mr. Levitan and Mr. Taggart 


demonstrate what has worked 
and what needs refinement in the 
nation’s social policy. $15.00 


and Robert Taggart 

This definitive study responds 
to currently fashionable argu- 
ments condemning recent social HARVARD 


programs and civil rights UNIVERSITY PRESS 
advances. In a fully documented Cambridge, Mass. 02138 
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This unusual and intriguing debate with 
the Council of Economic Advisers and the 
‘Domestic Council is published with per- 
mission from the White House. 


EQUITY: THE NEW 
ECONOMIC SYSTEM 


By Michael Grogan 


THE NEW 
ECONOMIC SYSTEM l The Free Enterprise system improved by 


lower and upper limits on wealth, designed 
to provide basic equity - not equality - and 
relief from growth. 








Hardcover $4.50 postpaid'from 4 


VANTAGE PRESS Inc. 
516 West 34th Street, [9 
New York, N. Y. 10001 








Jos Openings ror Economists 


A bimonthly listing of job vacancies 





Available only to AEA members and to organizations and departments of economics 
who agree to list their openings. 

I would like to subscribe to Job Openings for Economists and enclose a check for one 
year. 


1976 Subscription Rates—U.S.A., Canada, and Mexico (first class): $6.00 junior member, 
$12.00 others; foreign airmail: $12.00 junior member, $18.00 others. 










Name 
Address 








Check one: 


C lam a member of the American Economic Association: 
C] I am nota member but would like to become one. My application is enclosed. 
C (For organizations} We agree to list our vacancies in JOE. 


THE AMERICAN ECONOMIC ASSOCIATION 
1313 21st Avenue South 
Nashville, Tennessee 37212 
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New fr 
Columbia 


PUBLIC EMPLOYEE PENSION FUNDS 

A Twentieth Century Fund Report 

ROBERT TILOVE 

This exhaustive, objective study of public employee pen- 
sion systems covers topics ranging from investment 
policies to member benefits. As well as a complete de- 
scription of the major types and variations of the public 
employee pension funds, the author provides comparisons 
to private pension plans. $20.00 


New from the National Bureau of Economic Research: 


LONG SWINGS IN URBAN DEVELOPMENT 
MANUEL GOTTLIEB 

Using detailed historical records and other available real 
estate statistics, the author examines long swings in 
urban development between the early 1840s and the 
late 1930s. This study brings out the essential char- 
acteristics of, and the interplay between, the different 
elements and processes at work in long swings. 


Urban and Regional Studies, 4 $15.00 


THE FORMATION AND STOCKS OF 

TOTAL CAPITAL 

JOHN W. KENDRICK 

Assisted by YVONNE LETHEM and JENNIFER ROWLEY 
In this new book the author builds on his pioneering work 
in productivity to provide for the first time a compre- 
hensive assembly of estimates of stock of all the types 
of capital, intangible as well as tangible, resulting from 
investments. 

General Series, 100 $15.00 


HOUSEHOLD PRODUCTION AND CONSUMPTION 
NESTOR J. TERLECKYJ, Editor 

The papers in this Conference volume represent advanced 
research in the field of consumption and household be- 
havior in four areas: demographic behavior of the house- 
hold; market and nonmarket aspects of real earnings; 
level of aggregation in consumption analysis; and mea- 
surement and policy issues in consumption analysis. 
Studies in income and Wealth, 40 $20.00 


COLUMBIA UNIVERSITY PRESS 


Address for orders: 136 South Broadway, Irvington, New York 10533 
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TAKE A CLOSER LOOK AT 
ECONOMIC POLICY 


with these AE! economic studies 


ECONOMIC PLANNING AND THE 
IMPROVEMENT OF 

ECONOMIC POLICY 

by Herbert Stein 


“The first major work of criticism of the 
comprehensive planning proposal... .” 
Eileen Shanahan, The New York Times 


33 pages paperback, $2.00 


CONTROLS AND INFLATION 


by Marvin H. Kosters, 
with J. Dawson Ahalt 


“Merits close examination. ... A care- 
fully researched academic paper... .” 
Hobart Rowen, Washington Post 


135 pages paperback, $3.50 


A DISCUSSION WITH 

FRIEDRICH VON HAYEK 

The author charges that present U.S. 
unemployment is a direct and inevitable 
consequence of the “full employment” 
policy of the last 25 or 30 years. He 
argues that creating employment 
through inflation lays the foundation for 
worse unemployment. 

Von Hayek's comments were made 
at a discussion held at the American 
Enterprise Institute in which the Nobel 
Prize winning economist outlined his 
views on inflation, unemployment and 
economic policy. 


20 pages paperback, $1.50 


CENTRAL ECONOMIC PLANNING 

The Visible Hand 

by G. Warren Nutter 

Nutter says the United States’ recent 


economic problems are symptoms of 
political ills, not of flaws in the eco- 


nomic system. He finds the proposed 
economic planning legislation an ex- 
treme reaction which would probably 
be unsuccessful. 


23 pages paperback, $1.50 


THE WORLD ECONOMY, 
MONEY AND THE GREAT 
DEPRESSION, 1919-1939 
by Gotttried Haberler 


Haberler says postwar inflation resulted 
from analysts’ misinterpretations of the 
causes and cures of the Great Depres- 
sion of 1929-39. He concludes that the 
severity and length of the Great Depres- 
sion in the United States were substan- 
tially homemade, resulting—in part— 
from “horrendous” mistakes in monetary 
policy. 

44 pages paperback, $3.00 


CORRECTING TAXES 

FOR INFLATION 

by William Fellner, Kenneth W. Clarkson 
and John Moore 


Inflation has led to overtaxation of indi- 
viduals and businesses, distorting the tax 
structure, the authors state. 

They advocate “indexing” the tax rate 
to adjust for inflationary increases in in- 
come that push individuals into higher 
tax brackets despite declines in their 
real, spendable income. 


47 pages paperback, $2.50 


ALSO AVAILABLE: 


THE CHALLENGE TO THE 
FREE MARKET ECONOMY 


by Gottfried Haberler 
AE! Reprint No.38 35¢ per copy 


To order, circle the titles you’d like and send this page to 
American Enterprise Institute 
Dept. UU 1150 Seventeenth St., N.W. Washington, D.C. 20036 


Name 





Address 





City 





State Zip 
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BEYOND 





MAN 


A NEW FOUNDATION 
FOR MICROECONOMICS 
Harvey Leibenstein 


“Beyond Economic Man could help 
revolutionize microeconomic theory 
imaginative and interesting 
behavioral insights into unconven- 
tional inputs affecting production... 
well-written and well argued.” 
— Erick Thorbecke, 
Professor of Economics, 
Cornell University 


Harvey Leibenstein has written 
a major new book in micro- 
economic theory. It is a sophis- 
ticated reorientation of microtheory 
that breaks away from the 
conventional, highly refined neo- 
classical theory. The author 
accomplishes this feat by introduc- 
ing modern psychological 
concepts to microtheory, by using 
individuals instead of collections 
of individuals as his basic decision 
units, and by suggesting that 
relating the theory to the concept 
of effort (and the related concept 
of X-inefficiency) will provide the 
most significant results. 

The X-efficiency factors— 
motivation, effort, and so on— 


ECONOMIC 


v 
b 
3 
nw” 
wn 
oO 
= 
a 








c* A C" I 
Degree of constraint concern 


allow for a restatement of micro- 
theory, and for new applications 
and new conclusions: (1) busi- 
nesses do not minimize costs or 
maximize profits; (2) actual produc- 
tivity is very far from optimal 
even under conditions that approx- 
imate competition; (3) current 
modes of regulating monopolistic 
industries are apt to be inefficient 
and at the expense of the con- 
sumer; (4) a theory of inflationary 
pressure follows from the analysis. 
Basically this leads to a new 

mode of thinking about economic 
problems in which the optimizing 
assumption of standard theory 
becomes a special extreme 

case. $15.00. 


HARVARD 
UNIVERSITY PRESS 


Cambridge, Mass. 02138 
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Stress and Contradiction in 

Modern Capitalism 

Public Policy and the Theory of the State 

edited by Leon N. Lindberg, University of Wiscon- 
sin; Robert Alford, University of California; Collin 
Crouch, London School of Economics and Political 
Science; and Claus Offe, University of Bielefeld 
Contributors examine the nature of change in ad- 
vanced industrial societies and the implications these 
changes have for public-policy decisions. 

464 pp. 1975 $23.00 


Essays in Urban Economics and 


Public Finance 

In Honor of William S. Vickery 

edited by Ronald E. Grieson, Columbia University 
In a series of original contributions, scholars discuss 
such timely issues as optimum use of fisheries, 
proper allocation of forestry resources, and the ef- 
fects of pollution. In Press Spring 1976 


Lexington Books Looks at Urban Economics, Capitalism, Regulation, & 


Affirmative Action 


The Economics of 

Affirmative Action 

James V. Koch and John F. Chizmar, Jr., 

Illinois State University 

Concentrating on sex discrimination in faculty 
salaries at a large public university, this study ex- 
amines the overall impact of affirmative action pro- 
grams. InPress Spring 1976 


Economic Regulatory Policies 

edited by James E. Anderson, 

University of Houston 

A Policy Studies Organization Book 

Original and eclectic views of the role of federal gov- 
ernment in regulating private economic activity in 
theU.S. InPress Spring 1976 


Lexington 


imu 0.C HEATH AND COMPANY 
inde BES Spring Street 
HEATH Lexington, Massachusetts 02173 


STAFF PAPERS 


Published by the International Monetary Fund three times a year with summaries in 


English, French, and Spanish. 
Vol. XXIII 


March 1976 No. 1 


The Purchasing-Power-Parity Theory of Exchange Rates: A Review Article ....Lawrence H. Officer 


International Reserves and World-Wide Inflation 


Indices of Effective Exchange Rates 


- An Indicator of Effective Exchange Rates for Primary Producing Countries 
The Advantages of Exclusive Forward Exchange Rate Support 


A Monetary Model of the Korean Economy 


H. Robert Heller 
Rudolf R. Rhomberg 
Gérard Bélanger 
William H. L. Day 
Ichiro Otani and Yung Chul Park 


Indexation of Wages and Salaries in Developed Economies 


Staff Papers is one of four subscription periodicals published by the Fund: Staff Papers ($6 a 
year or $2.50 for a single copy), Balance of Payments Yearbook ($7.50), Direction of Trade ($10), 


and International Financial Statistics ($20). S 
and students: $3 a year for each of the first t 


ecial rates to university libraries, faculty members, 
ree titles (single copies of Staff Papers are $1) and 


$5 a year for International Financial Statistics, or all four periodicals for $12 a year. Subscriptions 


in other currencies accepted. 


Address inquiries to The Secretary, International Monetary Fund, Washington, D.C. 


20431, U.S.A. 
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Land Use and the States 
Robert G. Healy 

Taking a comprehensive look at new pro- 
grams of state land use control, Healy 
presents a rationale for the role of the 
state government in the land use field. 
$10.00 hardcover, $2.95 paperback 


Cars, Cans, and Dumps 
Solutions for Rural Residuals 

F. Lee Brown & A. O. Lebeck 

Dealing with the problem of litter and 
trash in rural areas, the authors recom- 


mend public regional collection systems: 


integrated with the private scrap industry 
for dumps and abandoned vehicles and 
increased funding of existing highway 
collection agencies for litter. $12.95 


The Long-Run Availability 
of Phosphorus 

A Case Study in Mineral Resource 
Analysis 

Frederick J. Wells 

Will known potential supplies of phos- 
phorus be exhausted by the end of the 
21st century? Wells examines the meth- 
odology of resource availability studies 
and bases exhaustion times on a differ- 
ent set of assumptions. $9.50 


Coping with the Oil Crisis 
French and German Experiences 
Horst Mendershausen 

This book explains and compares the 
respective policies that France and Ger- 
many have pursued in the search for 


secure energy supplies since October, 
1973. $7.50 hardcover, $2.95 paperback 


Steel Production 

Processes, Products, and Residuals 
Clifford S. Russell and 

William J. Vaughan 

The authors develop a process analysis 
model to explain the environmental qual- 
ity problems connected with industrial 
operations. $16.50 


published by 


J 
Ss 


The Johns Hopkins University Press 
Baltimore, Maryland 21218 
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Join the 
American Economic Association 


Membership includes: 

— a subscription to both The American Economic Review (quarterly) plus 
May, Papers and Proceedings and the Journal of Economic Literature 
(quarterly) 

— annual ballots and nomination forms for elected officers of the Asso- 
ciation 

— preregistration material and announcement of the annual meeting of 
the Allied Social Science Associations 

— announcements of special interest to members, such as the life insur- 
ance program started in 1973; new book offerings, etc. 


ee er ree re 


1976 ANNUAL MEMBERSHIP RATES 


Class 1 Regular member with rank of assistant professor or lower or ‘annual 
income of $12,000 or less 


Class 2 Regular member with rank of associate professor or 


of $12,000-$20,000 
Class 3 Be O00 member with rank of full professor or annual income above 
Class 4 Junior member (registered students; certificatio 
yearly) Student status must be certified by your major professor or 
school registrar; please use the space provided below 


Members in classes listed above living in a foreign country should 
include one of the following amounts for postage; $3.20 P.U.A.S. 
countries or $3.75/all other countries and Canada. 


Class 5 Family member (second membership without publications; two or 
more living at same address) 
Dues payable in U. S. currency only. 


(Under the terms of a resolution passed at the annual meeting of members of the Amarican Economic Association on 
Dec. 29, 1973, $20.00 of the annual membership dues is considered as payment for the AER and JEL; the remainder 
is considered a contribution to exempt functions of the Association.) 


Name in full 
Address 


City State/Country Zip/Post Code 
Endorsed by (AEA member) 
For junior members only: | certify that 
is enrolled as a student at 





Authorized signature 


Please send with remittance to: American Economic Association 
1313 21st Avenue South 
Nashville, Tennessee 37212 
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PRAEGER 
SPECIAL STUDIES 


THE KUWAIT FUND AND THE POLITICAL OIL IN THE ECONOMIC DEVELOPMENT 








ECONOMY OF ARAB REGIONAL OF VENEZUELA 
DEVELOPMENT JORGE SALAZAR-CARRILLO 
SOLIMAN DEMIR 238 pp. Mar. 1976 ISBN 0-275-55890-8 $17.50 






160 pp. Apr, 1976 ISBN 0-275-22980-7 $16.50 






INTERNATIONAL COMMERCIAL 







SATELLITE COMMUNICATIONS 
ARN NATIONALISM IN LATIN Economic and Political Issues of the First Decade 
The Quest for Economic Independence a Meee S. SNOW 


SHOSHANA B. TANCER 
272 pp. May. 1976 ISBN 0-275-05970-7 $21.50 






192 pp. Jan.. 1976 ISBN 0-275-01150-X $16.50 






COST BENEFIT ANALYSIS 


THE MULTINATIONAL CORPORATION New and Expanded Edition 







AND SOCIAL CHANGE Lee 
EDITED BY DAVID E. APTER AND 478 pp. May. 1976 ISBN 0-275-56530-0 $25.00 
LOUIS WOLF GOODMAN PSS Student Edition: ISBN 0-275-85690-9 $8.95 







236 pp. May. 1976 ISBN 0-275-23020-1 $16.50 
PSS Student Edition: ISBN 0-275-64580-0 $5.95 







A FULL EMPLOYMENT PROGRAM FOR 







THE 1970s 
Sieben ie Pr tie HE EDITED BY ALAN GARTNER, WILLIAM 
The M f Foreign Exch LYNCH, JR., AND FRANK RIESSMAN 
e Management of Foreign Exchange 160 pp. May. 1976 ISBN 0-275-22810-X $18.00 
RAJ AGGARWAL. PSS Student Edition: ISBN 0-275-89560-2 $4.95 






ca. 150 pp. July. 1976 ISBN 0-275-56740-0 ca. $15.00 






MANDATORY HOUSING FINANCE 






MULTINATIONAL PRODUCT STRATEGY PROGRAMS 
$ Typology id a bee of Worldwide Product A Comparative international Analysis 
innovation an HTUSION 
MORRIS L. SWEET AND S. GEORGE WALTERS 
GEORGES LEROY 276 pp. Jan., 1976 ISBN 0-275-09290-9 $17.50 






ca. 250 pp. June, 1976 ISBN 0-275-55990-4 ca. $17.50 






FAMILY AND OTHER BUSINESS GROUPS 
INTERNATIONAL REGULATION OF IN ECONOMIC DEVELOPMENT 


MULTINATIONAL CORPORATIONS Tha Case of Micara 


DON WALLACE, JR. HARRY W. STRACHAN 


‘7 
ca. 200 pp. July, 1976 ISBN 0-275-05880-8 ca. $16.50 FOREWORD BY RAYMOND VERNON 
144 pp. June, 1976 ISBN 0-275-56050-3 ca. $13.50 









ARAB OIL 
Impact on Arab Countries and Global Implications AUTOMONY AT WORK 


EDITED BY NAIEM A. SHERBINY AND A Sociotechnical Analysis of Participative 


MARK A. TESSLER 
Management 
344 pp. June, 1976 ISBN 0-275-55810-x ca. $20.00 GERALD |. SUSMAN 


FOREWORD BY ERIC TRIST 
256 pp. May, 1976 ISBN 0-275-56140-2 $18.50 









Please use ISBN number when ordering trom: PRAEGER PUBLISHERS 111 Fourth Avenue, New York, N.Y. 10003 
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IASP economics and business 


new books 





Leonid V. Kantorovich: 

Essays in Optimal Planning 
Selected and with an Introduction by 
Leon Smolinski, Boston College 


Eighteen essays, most of them not pre- 
viously available in English. 
224 pp. July 1976. $15.00 


a a NT OIE 
European Industrial Managers: 
West and East 

Edited by J.J. Boddewyn, Baruch College 
(CUNY) 

A reader on management personnel— 
who they are and how their careers de- 


velop. 

Approx. 576 pp. July 1976. $17.95 
LN aS ely 
The Origin of Economic Ideas 

By Guy Routh, University of Sussex 
“.,.most illuminating... how the dismal 


science achieved its present intellectual 


disarray.” L Robert Lekachman 


Available now, 321 pp. $18.00 


a i ee 
The Yugoslav Economic System: 
The First Labor-Managed 
Economy in the Making 

By Branko Horvat, Institute of Economic 
Sciences, Belgrade 

Yugoslavia'ʻs experiments in economic 
and social policy beginning with its 
rapid post-1945 industrialization. 

320 pp. June 1976. $20.00 





Corporate Imperialism: 
Conflict and Expropriation 


By Norman Girvan, Caribbean Centre 
for Corporate Research, Kingston, Ja- 
maica 


Studies of the economies of mineral-ex- 
port nations and their relationship to the 
industrial world. 

256 pp. August 1976. $17.50 


SS a Ee 
The Structure of American 
Economy, 1919-1939: An 
Empirical Application of 
Equilibrium Analysis 

By Wassily Leontief, New York Univer- 
sity 

Reprint of the long-out-of-print Second 


Edition Enlarged. 282 pp. September 
1876. Tent. $17.50 


ee 
Studies in the Structure of the 
American Economy: Theoretical 
and Empirical Explorations in 
Input-Output Analysis 

By Wassily Leontief and others 


Reprint of this 1953 classic. 
571 pp. September 1976. Tent. 


International Arts 


& Sciences Press, Inc. 
90: North Broadway, White Plains, NY 10603 


$27.50 
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ECONOMETRIC MODELS OF WORLD 
AGRICULTURAL COMMODITY MARKETS 

Cocoa, Coffee, Tsa, Wool, Cotton, Sugar, Wheat, Rice 
F. Gerard Adams and Jere R. Behrman, University of 
Pennsylvania 

New econometric models — structural in nature, 
relatively aggregative, and based on analysis of the 
dynamics of supply and demand response and of price 
determination for each of the markets. 
Spring, 1976 


DEMOGRAPHIC, ECONOMIC AND 

SOCIAL INTERACTION 

Ake E. Andersson and Ingvar Holmberg, University of 
Gothenburg, Editors 

An interdisciplinary analysis of the interaction result- 
ing from an integrative approach to demographic, 
economic and social research and development — 
includes theories of basic research and empirical data. 
Spring, 1976 $17.50 (est.) 


$17.50 (est.) 


WHEN VALUES CONFLICT: Essays on 
Environmental Analysis, Discourse, and Decision 
Laurence H. Tribe, Harvard University School of Law; 
Corinne §, Schelling; and John Voss, the American 
Academy of Arts and Sciences, Editors 

{Published for the American Academy of Arts and 
Sciences) 

The role of values in analysis and decision-making in 
the environmental area — the product of five years of 
intensive discussion and study by eminent scholars 
from a broad range of disciplines. The application of 
these theories to a ‘live’ environmental dispute is 
described in BOUNDARIES OF ANALYSIS (listed 
below). 
Available $12.00 
BOUNDARIES OF ANALYSIS: An Inquiry into the 
Tocks Island Dam Controversy 

Harald A. Feiveson; Frank W. Sinden; and Robert H. 
Socolow, Center for Environmental Studies, Princeton 
University 

(Published for the American Academy of Arts and 
Sciences) 

The problematic influence of values in the evolution 
of decisions that surrounded the Tocks Istand Dam 
proposal, This important study (which illustrates the 
theories developed in WHEN VALUES CONFLICT) 
analyzes the political decision-making process through- 
out the life of this environmental controversy and 
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The Inflationary Mechanism 
in the U.K. Economy 





By R. J. Batt AnD T. Burns* 


Perhaps one might be forgiven for sup- 
posing that, after thirty years of continu- 
ing inflation in the United Kingdom, a 
clear consensus would have emerged among 
economists, politicians, and men of busi- 
ness as to the causes of that inflation and 
the steps necessary for its cure. Unfortu- 
` nately, this is not the case, although the 
disagreements are often exaggerated for 
political purposes and the arguments po- 
larized in the sharpness of academic de- 
bate. The latest trend in the United King- 
dom is to divide the participants into 
“Keynesians” and ‘“monetarists,” to do 
battle like mediaeval knights jousting at 
the tournament. 
The explanation of prevailing disagree- 
ments: is in itself complex. It is partly 
ascribable to the usual difficulties of ade- 
quately testing alternative hypotheses 
against limited sets of time-series data 
when it is not always possible to reject par- 
ticular hypotheses against the statistical 
_ facts. It must also be said that differences 
arise that are not so much closely allied to 

. analytical arguments, but which reflect the 
taste or persuasion of individuals with re- 
gard to prescriptions for policy. It is not 
unknown for positions to be rationalized 
by subsequent analysis rather than the 
logical development proceeding in the op- 
posite direction.! 


* Professor of economics, and senior lecturer in eco- 
nomics, respectively, London Business School, 

1 It is interesting to observe the situation in the 
United States in the late 1950’s when industrial leaders 
ascribed inflation to trades unions, and trades unions 
were ascribing it to market forces. In the United King- 
dom at the time, the reverse was true. Differences in 
preferred policies largely account for this intercountry 
difference at the time. ' 


In this paper, we argue that the infla- 
tionary process in the U.K. economy can- 
not be simply fitted into either a so-called 
monetary or a Keynesian framework. The 
process is a more complicated one that can- 
not be described simply in terms of the 
behavior of the money supply on the one 
hand or the behavior of organized labor on 
the other. In agreement with the mone- 
tarists, it is important to differentiate be-. 
tween the inflationary process under fixed 


-and floating exchange rate regimes, while 
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in opposition to them, we assign a more 
important role to price and wage inflexi- 
bilities in the analysis of imported infla- 
tion and the process of adjustment to 
monetary change. 

The discussion is divided into two main 
sections. In Section I, we attempt to clear 
the ground by reviewing the analytical 
arguments that frame the conclusions 
drawn from empirical data, and in Section 
II, apply the analysis to an examination of 
inflation in the U.K. economy over the last 
twenty years. Finally, we make some ob- 
servations with regard to inflation policy. 


I 
A. Do Trades Unions Cause Inflation? 


To this question, the monetarist gives a 
clear negative answer. In his world of 
flexible and adjustable labor markets, a 
stable (not necessarily zero) rate of infla- 
tion is associated in a closed economy with 
a unique or “natural” rate of unemploy- 
ment.? The story in an open economy, 


2 As set out by. Milton Friedman (1968). 
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which is discussed below, is not as simple, 
but the conclusion about the role of 
trades unions remains essentially the same. 
Given the natural rate of unemployment 
and equilibrium in the overall labor mar- 
ket, the stable rate of inflation will then 
depend on the rate of increase of the money 
stock per unit of output. Trades unions in 
this story cannot affect the rate of infla- 
tion, but they can affect the rate of unem- 
ployment that is consistent with a stable 
rate of inflation, by helping to determine 
the position of the aggregate supply curve 
for labor. The conclusion that emerges is 
that the actions of trades unions cannot 
affect the long-term rate of inflation, but 
can affect the level of employment. Or, 
putting the matter more dramatically, 
trades unions do not cause inflation, they 
cause unemployment. This argument mani- 
festly depends on certain assumptions 
about the role of supply and demand in 
determining the level of aggregate real 
wages and certain further assumptions 
about the flexibility of both nominal wages 
and prices in the adjustment process. 

The critics of this position have tended 
to be characterized as Keynesians with no 
belief in the working of market forces and 
who espouse a particularly crude theory of 
the way in which the monopoly power of 
trades unions affects the rate of increase in 
costs and subsequently prices.’ Using this 
model, the Keynesians in Britain have 
been taken to assume that the money wage 
level is essentially exogenous and that no 
attention is paid by anyone other than the 
hardline monetarists to the behavior of the 
money supply in the inflationary process. 
It is possible that there are those who 
would adopt such a view, although an ex- 
amination of the literature suggests that 
this is a straw man largely invented rather 
than reflecting any major body of thought. 
Notable exceptions perhaps can be found 
in the contribution of Albert G. Hines and 


3 The argument is put with particular force by A. A. 
Walters. 
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in a recent article by Lord Kahn. It ‘is, 
however, not shared by a large number of 
economists who would probably describe 
themselves as of a Keynesian persuasion. 
A more sophisticated version of the ar- 
gument and one which gained some credi- 
bility in the 1960’s goes as follows. In the 
short run, the power of trades unions does 
permit them to force up the level of money 
wages and prices at a given level of em- 
ployment. In addition, it may be agreed 
that no inflation is likely to be sustained 
for any significant period without an in- 
crease in the quantity of money, ruling out 
for the sake of argument any escape due to 
a rise in the velocity of circulation. If the 
authorities wish to sustain the level of em- 
ployment then, following this union pres- 
sure on wages and prices, the money sup- 
ply must be allowed to rise to accommo- 
date it. If the increase in the money supply 
does not take place then, in the longer run, 
persistent inflationary pressure from trades _ 
unions must result in rising unemployment 
until, if the traditional Phillips curve is in 
operation, rising unemployment will choke 
off the rate of inflation. Thus, while in the 
monetarist world the trades unions can 
affect the rate of unemployment, in this 
world they can affect both the rate of in- 
flation and the rate of unemployment. If 
monetary policy is accommodating, the 
conclusion is that the economy is operating 
on a labor standard in the sense defined by 
John Hicks (1955) whereas, if the authori- 
ties stand firm in the face of trade union 
pressure, unions can choose their rate of 
inflation or their unemployment rate, but 
not both. Under this argument, the Phillips 
curve does not vanish in the long run as 
expected, but approaches actual inflation 
in the sense of Friedman and Edmund 
Phelps. There is a long-run tradeoff be- 
tween the rate of unemployment and the 
rate of wage change. The critical issue in 
this scenario turns not on a simple question 
about the monopoly power of unions, but 
on the specification and nature of the ~ 
Phillips curve itself. The proponents of this 


VOL. 66 NO. 4 


view might, therefore, agree with the 
monetarists that a tight control of the 
money supply is an essential part of any 
policy to contain inflation. 

The practical consequences of such a 
model are, however, complicated by the 
view held by many that the volume of un- 
employment required to restrain the power 
of the unions is neither socially nor politi- 
cally acceptable, so that other means must 
be found through some version of incomes 
policy to restrain the unions from requiring 
the authorities to enforce the unemploy- 
ment/inflation tradeoff. In principle, this 
is in itself an empirically testable proposi- 
tion, although in practice there have been 
some technical difficulties in establishing 
an acceptable statistical estimate of ver- 
sions of the Phillips curve since the mid- 
1960’s. Moreover, there is disagreement as 
to whether even the more stable unem- 
ployment/wage relationships estimated be- 
fore that period can be interpreted as re- 
flecting labor market behavior or the ef- 
fects of changes in profitability rather than 
unemployment itself. (For example, see 
Ball, 1973, Hicks, 1975, and Kahn.) 

In addition, there is a further aspect of 
the role of trades unions discussed by Ball 
(1973) which focuses on the wage trans- 
mission mechanism that operates to dif- 
fuse wage increases through the economy 
as a whole. This mechanism is discussed in 
Section Ic below. The upshot of this argu- 
ment is that the existence and raison 
d’étre of trades unions introduces inflexi- 
bilities into the labor market in the short 
run in such a way that inflationary pres- 
sure is created by the adjustments of rela- 
tive prices to relative costs between differ- 
ent sectors, which is exacerbated in an 
open economy operating with a fixed ex- 
change rate.‘ 


4 The argument is set out by Ball (1973), pp. 254-55. 
A mythology as to our views on this matter since has 
arisen from the fact that, for short period forecasting 
in the early 1970’s, the money wage rate was treated as 
exogenous, The reasons for this are set out in Ball 
_(1971). We have never suggested that the money wage 


BALL AND BURNS: INFLATION IN BRITAIN 


469 


Our own view as will be clearly demon- 
strated in Section II of this paper is that 
inflation in the United Kingdom since the 
war cannot be related in any simple way to 
the monopoly power exercised by trades 
unions. This is not to say that the power 
and strength of trades unions is irrelevant 
to understanding the inflationary process. 
It is to say that the power of trades unions 
and the pattern of collective bargaining 
introduces inflexibilities into the way in 
which the money wage level responds to 
changes in the pressure of demand and 
forces the authorities into difficult deci- 
sions with regard to the tradeoff between 
unemployment and the inflation rate. 


B. The Role of Demand 


The role of demand and its effect on out- 
‘put and prices cannot be discussed inde- 
pendently of what,assumptions are made 
about the exchange rate regime that is in 
operation. We begin with a fixed rate sys- 
tem operating in the context of an econ- 
omy such as the United Kingdom that is 
substantially open. 

In such an economy, demand pressure 
will not necessarily exert a great deal of 
direct pressure on prices, but will manifest 
itself in a material deterioration in the 
balance of payments. As long as the ex- 
change rate is maintained then, in the open 
economy, the scope for manufacturers to 
pass on cost increases is limited by the be- 
havior of world prices. In this case, the 

„major impact of wage increases that re- 
sults from excessive demand would be 
expected to be upon nonmanufactured 
prices, company profits, and ultimately 
unemployment, although clearly there is a 
limit to the extent that the balance of pay- 
ments can deteriorate without putting 
pressure upon the exchange rate. Demand 
pressure and the consequent power of 


is an institutional datum determined by trade union 
monopoly power as some critics seem to believe. A 
„careful. reading of Ball (1973) and its first edition in 
1964 should make that clear. 
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trades unions also have an important role 
in determining the views of the authorities 
with regard to the exchange rate, and it 
has been widely assumed that, if the gov- 
ernment’s “target” rate of. unemployment 


cannot be met in association witk a satis-- 


factory balance of payments, then the 
exchange rate is in disequilibritim. Hence, 
throughout the postwar period, there has 
been a presumption that the exchange rate 
may be used as an instrument to solve the 
dilemma. 

However, along with others, it has been 
argued at length by Ball, Burns, and 
J. S. E. Laury, that under free collective 
bargaining the effects of devaluation on the 
balance of payments are only temporary 
and that devaluation will be followed by 
an adjustment of both wages and prices 
to the higher sterling prices of both ex- 
ports and imports. Thus, under a fixed ex- 
change rate system, the ultimate effects of 
excessive demand pressure will operate on 
the price level at one remove, by causing 
the exchange rate to be depreciated, so 
diverting the demand pressure from the 
balance of payments to the domestic price 
level, leaving the authorities faced with 
the inevitable choice of devaluing the cur- 
rency or sitting out the required rate of 
unemployment. 

By common consent, the role of the 
money supply in this fixed exchange: rate 


system is limited. Under this system, even | 


the monetarists must concede that the 
stock of money is essentially demand 
rather than supply determined. Normally, 
the required money balances will be sup- 
plied by the authorities. The monetary ap- 


— proach tells us that a shortage or an excess 
of money balances will be provided or elim- - 


inated through the medium of a balance- 
of-payments surplus or deficit. Given this 


5 Particularly proponents of the monetary theory of 
the balance of payments, e.g., Rudiger Dornbusch, 
Harry Johnson, Robert Mundell. Their ideas have been 
used to specify models, which in principle can be esti- 
mated, e.g., David Laidler, Peter Jonson. 
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analysis under a fixed rate system, which 
has largely characterized the United King- 
dom since 1945, it is surprising that corre- 
lations between money and prices for the 
economy established by those of a mone- 
tary persuasion have been interpreted as 
showing the causality flowing from money 
to prices, rather than the other way around 
for most of the period. Until mid-1972, 
Britain operated an essentially fixed rate 
system which, as discussed in the next 
section, hardly makes it plausible to ac- 
count at one stroke for the rate of inflation 
in simple money supply terms. As has 
often been emphasized (for example, by 
Johnson), with a fixed exchange rate sys- 
tem, the key monetary variable becomes 
the rate of domestic credit expansion and 
its major role is the determination of the 
balance of payments and the split of the 
increase in the money supply between do- 
mestic and overseas money. 

Under a floating exchange rate system, 
however, the picture changes to an extent 
that does not seem to have been grasped in 
the United Kingdom where the inflation 
debate has followed a rather rigid cost 
versus demand format for over twenty 
years. In principle, a floating exchange 
rate returns to each country the power to 
determine its own rate of inflation rather 
than being dictated to by the outside 
world. Under a floating regime, the rules 
change. Interest rates have a major im- 
pact on domestic monetary conditions; de- 
mand changes and particularly monetary 
expansions now make themselves felt on 
the declining exchange rate and the subse- 
quent inflation, rather than on the balance 
of payments. Large balance-of-payments 
deficits may occur without the predictable 
currency crisis that would have accom- 
panied even smaller deficits under a fixed 
rate system. As argued in the next section, 
this means that an empirical account of 
the history of the inflation in the postwar 
years must distinguish clearly between the 
prefloating and postfloating eras. 


VOL. 66 NO. 4 


C. Productivity Inflation 


Neither the monetarists nor the propo- 
nents of the simple Phillips curve analysis 
have adequately integrated into their ac- 
counts of the inflationary process the 
stresses introduced by differential rates of 
productivity growth throughout the econ- 
omy, both between the fast and slow 
growing sectors of the economy and be- 
tween traded and nontraded goods. 

The general thesis is that money wages 
and prices exhibit strong downward rigidi- 
ties for a variety of reasons, including the 
basic role of trades unions in negotiating 
money wages. Given a high degree of 
money wage inflexibility in a downward 
direction, changes in relative prices in line 
with changes in relative costs are asso- 


ciated with a rise in the general price level - 


at any given rate of unemployment. Put 
another way, with downward price rigid- 
ity, inflation becomes a method of dis- 
tributing the gains of increased efficiency 
throughout the economy.® 

The significance of this mechanism is 
denied by the monetarists at the outset on 
the general ground that such price and 
wage rigidity cannot be demonstrated to 
exist. To quote Michal Parkin, “There is 
no reason to suppose why wages in the fast 
growing sectors should not rise less quickly 
than productivity with prices of the output 
of that sector falling. Indeed, that has been 
quite common across a wide range of 
manufactures” (p. 37). We would argue 
that this is untrue other thar in electronics 
and certain high technology industries. It 
is indeed the case that there have been 
major shifts in the United Kingdom in 
relative prices since the war, but one 
would be hard put to substantiate that 
there have been widespread falls in ab- 
solute prices; indeed the overall rate of 
inflation of the prices of manufactured 
goods discussed in the next section makes 
it clear that this cannot have been the 


6 See Ball (1973), pp. 289-301. 
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case. The resolution of the issue must 
largely depend on circumstances as yet 
not experienced, rather than from his- 
torical data analysis. Parkin goes on to ar- 
gue that, “Finally, the hypothesis is quite 
incapable of explaining the wage explosion 
of the late 1960’s.” That is indeed true, but 
the argument developed later in this paper 
does not require this to be the case. The 
problem raised under this heading is only. 
part of the total story, providing a mecha- 
nism whereby inflation is transmitted 
throughout the economy. 


D. Can Rising Import Prices 
Cause Inflation? 


Since the deterioration of the U.K. bal- 
ance of payments in 1973, and the inflation 
rate in 1973 and 1974, there has been a 
major debate as to how far the behavior of 
the balance of payments and the rate of 
inflation can be ascribed to external in- 
fluences resulting in rising levels of import 
prices. 

The monetarist answer is simple. Rising 


import prices cannot cause inflation pro- 


vided that the government stabilizes the 
supply of money, since the rise in the price 
of imported goods will be offset by falls in 
the prices of other goods, keeping the aver- 
age the same. The case is simply put by 
Walters who argues that for import prices 
to affect the rate of inflation is to deny the 
laws of supply and demand. Furthermore, 
they argue that the existence of a balance- 
of-payments deficit implies that the coun- 
try concerned is exporting inflation, be- 
cause the growth of money supply will be 
less than the rate of domestic credit ex- 
pansion and the level of demand is higher 


_ than in the world asa whole. 


To this, there are three answers. The 
first is that, even accepting the argument 
at face value, there is no mention of the 
time span over which this behavior of the 
average price level is to be distributed, par- 
ticularly as the U.K. monetarists have 
gone out of their way to emphasize the 
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long lags in adjustment in the economic 
system. Thus, whatever the long-run out- 
come of the policy prescribed, it could still 
be true that, over a significant period (say, 
eighteen months), the rise in the price level 
could be directly attributed to the rise in 
import prices. 

The second answer takes us back to the 
whole question of price inflexibility which, 
as we have seen, is rejected by the mone- 
tarists in connection with the discussion of 
productivity inflation. A priori appeals to 
price flexibility do not settle the issue as 
to whether rising import prices can or can- 
not permanently raise the price level. If 
money prices in general are sufficiently in- 
flexible downwards then, other things 
being equal, rising import prices can raise 
both the levels of unemployment and the 
price level at the same time. 

Thirdly, the monetarist argument as- 
sumes a degree of substitutability between 
externally and domestically produced goods 
that does not exist. As emphasized by J. 
Bispham, the extreme example of this 
arises in the case of the oil price. No one 
believes (except perhaps an extreme mone- 
tarist) that for the world as a whole to 
have attempted to offset the inflationary 
effects of the rise in the world oil price by 
policies of severe demand restrain would 
not have produced a-.most disastrous 
deepening of the depression on top of what 
actually took place. Once again, we are 
back to the question of the flexibility of 
wages and prices and the costs of adjust- 
ment which probably as a substantive issue 
divide some of us more from the general 
position of the monetarists than any 
other.’ It may well be the case that this 


7 In this respect, we are inclined to side in part with 
Friedman (1970) as against James Tobin. Price and 
wage inflexibility plays an important role ir. our analysis. 
Our differences with the monetarists do not primarily 
stem from the specification of the liquidity preference 
function which we believe to have been improperly 
specified by Keynes. However, we would not accept 
Friedman’s view that wage inflexibility is a deus ex 
machina introduced out of thin air. We take it as an 
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degree of flexibility varies from country 
to country and where there are strong 
trades unions and a dominant oligopolistic 
industry the problem is worse. For the 
United Kingdom, we believe that is a 
problem within the range of unemploy- 
ment and growth experienced since the 
war. 

In a discussion of the impact of import 
prices, it is useful to distinguish between 
increases in the prices of world manufac- 
tures (in which market the United King- 
dom can compete) and increases in the 
prices of commodities (in which the United 
Kingdom cannot compete). In the case of 
an increase in the world manufactured 
price level, it is fair to argue that this 
should be accompanied ‘by a balance-of- © 
payments surplus and it is open to the 
United Kingdom to resist this by stabiliz- 
ing the supply of money and allowing the 
exchange rate to appreciate. This policy 
was successfully pursued by Germany dur- 
ing this period. The difficulty with this 
strategy is that, because of time lags and 
short-run imperfections in the market, this 
will normally involve a short-run loss. of 
competitiveness as exchange rates adjust 
ahead of prices. Thus, during the 1972-75 
period, the German dollar export price 
level rose faster than the U.K. dollar ex- 
port price level.? This may appear to be a 
reasonable price to pay, but the emphasis 
throughout this period in Britain has been 
upon the need to remain “competitive” in 
order to protect employment and manu- 
facturing industry. To this extent, the 
monetarists are right, although it is im- 
portant to recognize the short-term effect 


-of the lags involved. However, when com- 


observed and important fact about how the U.K. econ- 
omy has operated. 

8 Between 1972 and the first quarter of 1975, the 
dollar value of world manufacturing export prices rose 
by 66 percent. West German manufacturing prices rose 
over the same period by 74 percent and the United 
Kingdom’s by 53 percent. See NIESR Review pub- 
lished by the National Institute of Economic and 
Social Research, November 1975, Table 19. 
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modity prices rise faster than manutac- 
tured prices, the nature of the problem 
changes. It is not possible to revalue 
against an adverse movement of the terms 
of trade against manufactures without 
seriously affecting manufacturing exports. 
The problem is to adjust to the terms of 
trade movement. Given the degree of price 
inflexibility, it is inevitable that this will 
lead to an increase in the average price 
level even if domestic costs do not change. 
Moreover, there is a second set of prob- 
lems involved in the reaction of wages to 
the terms of trade movement. In the face 
of powerful bargaining groups, the share 
of labor incomes in the economy is likely 
to rise substantially at the expense of 
profits as wages rise in reaction to the price 
increases. This presents the government 
with the kind of dilemma outlined above, 
with the further problem that a substantial 
proportion of its own expenditure is upon 
wages and salaries. One strategy is to allow 
company liquidity to decline, to insist on 
raising state industry prices and to raise 
taxes to cover any increase in its costs with 
the inevitable effects upon unemployment. 
The .second is to attempt to subsidize 
prices, to allow the budgetary position to 
deteriorate, to borrow from abroad, and 
attempt to obtain some social control of 
incomes. Both strategies involve severe 
political risks. 


II 
A. The Inflationary Process—Pre-1967 


Following our discussion of Section I, 
we now apply the conclusions to an ex- 
amination of inflation in the British econ- 
omy over the last twenty years. Initially, 
it is useful to divide the period under con- 
sideration into three. The first lasts from 
the end of the Korean War to 1967 and the 
sterling devaluation. This was a period of 
fixed exchange rates and a time when the 
world price level showed only a modest 
average increase. Between 1954 and 1967, 
the average British inflation rate, mea- 
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TABLE 1—AVERAGE PRICE INCREASE: 1954-67 








World Prices of Manufactures +1.18 
U.K. Export Prices of Manufactures +2.22 
U.K. Wholesale Prices of Manufactures +2.28 
U.K. Retail Price Index +3.2 
U.K. Consumer Price Index +3.0 








Sources: NIESR Review, various issues, and Economic 
Trends. 
8 Shown in percent. 


sured by the retail price index, was 3.2 per- 
cent per annum while the consumer spend- 
ing deflator during the same period rose on 
average by 3 percent per annum. This was 
a faster increase than in the United States 
and Germany during this period (1.7 and 
2.3 percent per annum, respectively), but 
slower than in Japan (3.7 percent per 
annum) and France (4.25 percent per 
annum).° 
Britain traded substantially in the mar- 
ket for manufactured goods in which com- 
petition increased steadily through the 
years and the increase in Britain’s manu- 
factured prices was substantially set by 
the world price level. The average inflation 
rates for this period are shown in Table 1. 
Over these years, the world export price 
for manufactured goods rose by only 1.1 
percent per annum, while the U.K. export 
price of manufactures rose by 2.2 percent 
per annum. British wholesale prices of 
manufactures rose by the same amount as 
export prices, suggesting that export prices 
are representative of manufacturing prices 
as a whole. Thé purchasing power parity 
doctrine! suggests that these price levels 
should move together because of the high 
substitution rates between countries brought 


3 It is worth underlining these figures. It seems nowa- 
days to be taken for granted-that the United Kingdom 
has always headed the inflation league since the war. 
This is simply not so. With the notable exceptions of the 
United States and Germany as quoted, the British 
inflation rate was less than many, until the events of the 
1970’s that are discussed subsequently. The source of 
the figures is the NIESR Review, November 1975, 
Table 18, and previous issues. 

10 See Gustav Cassell. 


474 


THE AMERICAN ECONOMIC REVIEW 


SEPTEMBER 1976 





1955 1956 1957 1958 1959 19€0 1961 





1962 1963 


1964 


1965 1966 1967 


Growth of U.K. Wholesale Prices 


-=-= Growth of World Price of Manufactured Exports 


FIGURE 1. U.K. WHOLESALE PRICES AND WORLD MANUFACTURED EXPORT PRICES 


about by the high degree of competition in 
the market for manufactures. Figure 1 
shows that over the period!! the cyclical 
movement in the growth of U.K. whole- 
sale prices was substantially the same as 
for world export prices of manufactured 
goods, although throughout, British prices 
rose faster. Two alternative, but not in- 
compatible, reasons can be advanced for 
this discrepancy. The first is that competi- 
tion in the market for manufactured goods 
is imperfect and export prices are affected 
by the behavior of domestic costs which, 
in the United Kingdom, were rising at a 


u See data source, Table 1. 


faster rate than unit costs in the world as a 
whole. The second is that, while the equi- 
librium prices for manufactured goods will 
move together, it is possible for a country 
to be over- or undervalued as a result of 
large exchange rate changes and this dis- 
crepancy is only gradually removed. Thus, 
during the period of adjustment, the price 
level in the country that is initially under- 
valued will rise at a faster rate than prices 
in the world as a whole. Similarly, the 
price level in an initially overvalued cur- 
rency would rise less rapidly than for the 
world as a whole. In principle, this process 
of adjustment will take place in a competi- 
tive market for demand reasons or in an 
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FIGURE 2. U.K. AND U.S. REAL EXCHANGE RATE (1958 Prices) 


Sources: London and Cambridge Economic Service; Economic Trends; Historical Statistics of the United slates; 


Statistical Abstract of the United States, 1975. 


imperfectly competitive market because - 


undervaluation of the currency reduces 
real income and puts upward pressure up- 
on wages. The higher wage levels in. turn 
lead to price increases until equilibrium is 
reached relative to the world price level. 
It seems to us quite plausible to assume 
that in 1954 sterling was still undervalued 
following the excessive devaluation of 1949 
and a substantial part of the faster rise in 
export prices experienced in Britain repre- 
sents an adjustment to the world price 
level as described above. 

Some evidence for this view is shown in 
Figure 2. This shows the behavior during 
the century of the “real” exchange rate 
between Britain and the United States; 
i.e., the nominal exchange rate multiplied 
by the relative price levels in the United 
Kingdom and the United States. The price 
indices are based upon 1958 and therefore 
the real exchange rate is in 1958 prices. 
During most of this century, this real ex- 
change rate has been relatively stable 
other than during wars or following sub- 


stantial nominal currency appreciations 
and depreciations. Following these dis- . 
turbances, the tendency has been for the 
relative price levels to adjust, so that the 
real average rate returns to “par,” which ' 
over the period has averaged around three 
dollars to the pound in 1958 prices. As has 
been emphasized by Bela Balassa, there is 
no necessity for this real exchange rate to 
be constant; the exchange rate can only be 
expected in the long run to equalize traded 
goods prices, whereas the consumer price 
indices used here include nontraded prices. 
The movement of the consumer price in- 
dex relative to export prices assuming. 
money wage equalization within an econ- 
omy will depend upon the relative growth 
of productivity in the traded and non- 
traded sectors. The faster that productiv- 
ity rises in the traded sector relative to the 
nontraded sector, then the faster non- 
traded prices will rise relative to traded 
prices and the faster the retail price index 
will rise relative to export prices. A similar 


. effect will result the higher is the share of 
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TABLE 2—BEHAVIOR OF WHOLESALE AND RETAIL Prices: 1970=100 








Output per person 


Prices Earnings employed 
Wholesale 3 

Manu- Manufac- Whole Manufac- Whole 

factures Retail turing Economy turing Economy 
1963 78.0 73.9 64.2 64.9 77.9 82.1 
1964 80.3 76.3 69.1 69.6 84.0 85.0 
1965 83.3 80.0 73.8 74.7 85.4 87.5 
1966 85.6 83.1 78.4 79.6 86.9 88.8 
1967 86.5 85.2 81.0 82.1 90.0 91.7 

_ Average per 

annum® 2.6 3.6 6 6 3.7 2.8 





Sources: Tables 81, 90, and 93, Economic Trends. 


3 Shown in percent. 


nontraded goods in the economy. Hence, 
if the “productivity gap” between the sec- 
tors in the United States was higher than 
in Britain, or the share of nontraded goods 
higher, the real exchange as measured here 
would fall over time. However, even if we 
assume the real exchange rate has been 
falling over the period,’ the chart still sug- 
gests substantial undervaluation in 1950, 


and it is the mid-1960’s before equilibrium . 


is again reached. 

Thus, to summarize the 1954-67 period, 
U.K. export prices rose in total by 15 per- 
cent more than world prices, although the 
cyclical movement was similar. We con- 
sider that a substantial part of this excess 
follows from the undervaluation of sterling 
at the beginning of the period although 
wage pressures caused in part by demand 
pressures may also have had a part to 
play. 

` While U.K. wholesale prices rose by the 
same amount as export prices (20 percent), 
retail prices on the other hand rase by an 
average of 3.2 percent per annum. The un- 
derlying mechanism has been outlined 


2 The apparent downward trend is strongly influ- 
enced by the pre-1914 figures. These are particularly 
suspect as there are various figures for the U.S. con- 


"+ sumer prices prior to 1914. For this example, the U.S. 


figures prepared by Albert Rees were used. 


above. Wages in the manufacturing sector 
are determined by the growth of produc- 
tivity in manufacturing and the increase 
in manufacturing prices. Demand pres- 
sures and the principle of comparability 
then results in wages in the nonmanufac- 
turing sector rising by the similar magni- 

‘tude. It then follows that if prices in the 
nonmanufacturing sector are determined 
by unit costs, then prices overall will rise 
by the growth in manufacturing prices plus 
a proportion (equal to the share of non- 
manufacturing in the economy) of the gap 
between productivity growth in manufac- 
turing and nonmanufacturing. 

This process can be illustrated by the 
figures in Table 2 where we show the rela- 
tive behavior of manufactured and retail 
prices. (On a consistent basis, data are only 
available since 1963.) Earnings in manu- 
facturing and the whole economy rise by 
an almost identical 6 percent per annum, 
but productivity in the economy as a 
whole only rises by 2.8 percent per annum 
compared with 3.7 percent per annum for 
manufacturing alone. 

As expected, retail prices (at 3.6 percent 
per annum) rise faster than manufactured 
prices (at 2.6 percent per annum) by an 
amount equal to the growth in manufac- 
turing productivity compared to produc- 
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TABLE 3—GROWTH oF PRICES IN. 
INDUSTRIAL COUNTRIES? 








Average Annual Growth 1958-1967 





Consumer 
Export . Prices 
Prices relative to 
of manu- Consumer export 
factures Prices © prices 
United States 1.6 1.6 0 
Japan —0.6 5.0 5.6 
France 2.4 3.7 1.2 
Germany 1.0 2.4 1.4 
United ` 
Kingdom 1.75 2.75 0.9 





Sources: Tables 18 and 19, NIESR Review, Novem- 
ber 1975, and previous issues. 
3 Shown in percent. 


tivity growth in the whole economy. The | 


same principle can be seen if we compare 
the relative growth of total consumer 
prices and manufactured export prices in 
the large industrial countries. These figures 
are shown in Table 3. The results are 
much as the theory outlined above would 
suggest. Being the most rapidly growing 
country, Japan is well ahead of the other 
countries and has the largest growth of 
consumer prices relative to export prices; 
Germany comes second with France third, 
while Britain and the United States have 
the smallest gap between the growth of 
consumer and export prices. 

Although seasonally adjusted unem- 
ployment remained below 600,000 for the 
` entire period, the trend was unmistakably 
upward. Measured as a percentage of the 
labor force, unemployment was less than 
14 percent at the beginning of the period 
and reached new heights in each recession 
as the undervaluation of the currency dis- 
appeared and the U.K. manufactured 


prices rose faster than world prices, while - 


at the same time as we have already 
stressed, the share of profits in the econ- 
omy was steadily reduced. One of the 


18 Between 1955 and 1967, the share of profits, ex- 
cluding stock appreciation as a proportion of total 
domestic incomes, fell from 16.4 to 12.9 percent. 
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features of the undervaluation of sterling 
in the early 1950’s was the low unemploy- 


` ment rate that followed. The major prob- 


lem was that this brought with it exag- 
gerated views of the target level of un- 
employment, leading to the expectation 
that balance-of-payments equilibrium would 
be consistent in the longer run with such 
low rates. 

As during each recession unemployment 
increased to yet higher levels, the au- 
thorities met this with even greater refla- 
tion in an attempt to arrest its upward 
movement. The combination of the refla- 
tion and the deteriorating relative price 
position meant that the current account 
deficit also increased in each cycle: from 
0.9 percent of the gross domestic product. 
(GDP) at the peak of the 1955 cycle to 1.1 
percent in 1960 to 1.2 percent in 1964.14 
Although unemployment was high by post- 
war standards, the current account was in 
deficit at almost 1 percent of the GDP in 
1967 making three years of deficit out of 
the last four. Sterling was devalued in 
November of that year in the mistaken be- 
lief that the inability to combine the target 
unemployment rate with an adequate cur- 
rent account performance was due entirely 
to an incorrect exchange rate rather than 
a mistaken unemployment target. 


B. The Inflationary Process: 1967-72 


The second distinct period is from 1967 
to 1972. This has many of the character- 
istics of pre-1967, although it was now set 
against the background of a sharp. ac- 
celeration in the world price level, the ad- 


14 See National Income and Expenditures, 1964-74. 

18 This should be qualified by saying that the belief 
right not necessarily have been mistaken if the subse- 
quent incomes policy pursued by the Labor government 
had been sustained. In the event, the “real income 
frustration” described by Ball (1971) persuaded the 
government to abandon the policy, finally allowing the 
real income adjustment in the face of the exchange rate 
change to be blown away. It was a mistaken belief to 
the extent that the devaluation was undertaken without 
a realization of the subsequent need to make the com- 
munity accept the reduction in the rate of growth of 
real incomes. 
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TABLE 4—Wonr_p Prices AND U.K. Prices: 1967=100 
World : UK. U.K. l 
price U.K. price of manufactures wholesale retail Earnings Unit labor 
manufactures exports prices prices in U.K. costs 
$ $ £ 
1967 100.0 ` 100.0 100.0 100.0 100.0 100.0 100.0 
1968 100.0 94:7 109.4 103.9 104.7 108.2 - 102.6 - 
1969 101.1 97.9 113.0 . 108.0 110.3 116.6 107.4 °° 
1970 109.9 105.3 121.5 115.6 117.4 130.6 117.6 
1971 115.4 112.6 131.6 126.0 128.4 145.4 128.9 
1972 124.2 122.1 135.4 132.7 137.5 164.2 140.2 





Sources: Tables 19 and 25, NTESR Review, November 1975, and Tables 90 and 93, Economic Trends. 


justment of prices following the further 15 
percent devaluation, and the impact of the 
wage and price policy in affecting the 
timing of these adjustments. During most 
of the period, the economy was: subject to 
substantial deflation via government spend- 
ing cuts and tax increases so that by 1970 
the budget was in surplus to the extent of 
1.7 percent of the gross domestic product 
compared to a deficit of 4.7 percent in 
1967.16 At the same time, this deflation 
combined with the exchange rate deprecia- 
tion led to a substantial overseas payments 
surplus by 1970 and 1971, although by the 
end of 1971 unemployment had approached 
the million mark for the first time in. the 
postwar period. 

The data are set out in Table 4. After 
being stable in 1967-69, the world price of 
manufactured exports (expressed in dol- 
lars) rose by 23 percent in the following 

‘ three years to a figure 24 percent above its 
1967 level. The U.K. price of manufac- 
tured exports (measured similarly) rose by 
22 percent over the same period. Natu- 
rally, following the devaluation, the British 
export price level fell (expressed in dol- 
lars), but by 1970 it was above its 1967 
level and by 1972 it had virtually caught 
up with the world price and the pre- 
devaluation situation had been restored. 
Hence, expressed in sterling over the same 


16 See National Income and Expenditures, 1964-74. 


period, export prices rose by 35 percent. 
Once again, the wholesale price index fol- _ 
lows the export price level, although with * 
an adjustment lag, but by 1972, it had 
risen by almost 33 percent over the 1967 
level. Retail prices rose by a little under 1 
percent per annum faster than wholesale î 
prices again reflecting the productivity — 
gap discussed above. During 1967 to 1969, 
when the incomes policy was in operation, 
unit labor costs rose by 2.6 percent less 
than the retail price index, but by 1970, 
following the collapse of the incomes. 
policy, that gap had been closed. Wages, 
costs, and prices kept in step in 1971, but 
in 1972 wage costs moved almost 2 percent 
ahead of prices. 

In Figure 3, we have plotted the behav- 
ior of the U.K. share of the world money . 
supply on a dollar basis.” This falls 
steadily from 7 to 6.2 percent from 1963 to 
‘1967, while the U.K. share of world in- 
dustrial output falls from 7.5 to'6.8 per- 
cent.® Following the 1967 devaluation, the 
dollar value of the U.K. share of the world 


47 World money supply is defined here simply as the 
unweighted sum of the dollar value of the money stock 
in the United States, Canada, Japan, France, Germany, 
Italy and the United Kingdom. See International Finan- 
cial Statistics. : 

18 The U.K.’s share of world industrial output is the 
ratio of the United Kingdom and O.E.C.D. Industrial’ 
Production (1970= 100) multiplied by the 1970 weight - 
of 6.2 percent. See NIESR Review, November 1975, 
Table 24. . 
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Ficure 3. U.K. SHARE oF Wor~p MONEY SUPPLY (BOTH IN DOLLARS) AND SHARE OF INDUSTRIAL OUTPUT 


money stock fell sharply, but in the period 

‘that followed, the economy acquired the 
necessary money balances so that by 1972, 
the share was back on trend and the pre- 
devaluation situation was restored along 
with the price level. 

We can, therefore, interpret the increased 
rate of inflation during the period as partly 
due to the higher world inflation rate and 
partly to the adjustment following the 1967 
devaluation which in turn followed the 
expansionary measures of the mid-1960’s. 
Thus, while we have argued that the de- 
mand pressures of the mid-1960’s had only 
limited impact upon the inflation rate at 
the time, the inflation was merely post- 
poned until the exchange rate was ad- 
justed and price paid in the final years of 

` the decade.!9 


19 The postponement was also due in part to the in- 

` comes policies followed by the government from 1966- 

69. This further delayed the inflation that might have 

been expected to show itself more rapidly after the 
devaluation. 


C. The Inflationary Process: 1972-75 


The third distinct period lasts from 1972 
to the time of writing. During this period, 
the world inflation rate increased still fur- 
ther so that the problems of domestic 
policy were conducted against an even 


- more unhelpful world background. World 


commodity prices doubled, oil prices quin- 
tupled, and world manufactured prices 
(expressed in world currency)? rose by 
35 percent between 1973 and 1975. 

Since mid-1972, sterling has been al- 
lowed to fluctuate although there has still 
been substantial official intervention in the 
market. The dwindling balance-of-pay- 
ments surplus that accompanied the do- 
mestic expansion triggered the crisis in 
July of that year. This substantially 
changed the situation as it effectively 


20 To calculate the world price level in “world cur- 
rency” we have taken the world price in dollars, trans- 
formed into sterling and multiplied by the “effective” 
U.K. exchange rate. 
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TABLE 5—Wortp Prices AND U.K. Prices: 1972=100 
World price manufactures . 
Effective U.K. price of U.K. U.K. U.K. 
World exchange manufacturing wholesale retail labor 
$. £ Currency rate exports prices prices costs 
1972 100.0 100.0 100.6 100.0 100.0 100.0 100.0 100.0 
1973 111.7 120.1 108.0 89.9 111.7 107.3 109.2 109.2 
1974 143.4 153.4 132.7 86.5 141.1 132.4 126.7 130.0 
1975 163.7 184.3 144.1 78.2 164.4 157.4 173.8 


173.9 








Sources: NIESR Review, November 1975, and Economic Trends. 


marked the end of the fixed rate system as 
far as Britain was concerned. It affects our 
analysis as it is no longer possible to take 
as exogenous the sterling value of the world 
export price level; this, in principle, could 
be anything, depending upon the behavior 
of the exchange rate. With an endogenous 
exchange rate, the link with the world price 
level is lost and the price level within this 
analysis is indeterminate. Some other form 
is necessary to constrain its movements. 
The basic information is laid out in 
Table 5. Between 1972 and 1975 the world 
price of manufactured exports, expressed 
this time in world currency terms, rose by 
45 percent with half of the increase coming 
in 1974. In part, this can be attributed to 
the demand pressures resulting from the 
1972-73 expansion, but in part it is also 
the result of the higher oil prices and the 
increased demand for manufactured ex- 
ports by the oil-producing nations. In 
addition to this increase in world prices, 
the U.K. exchange rate relative to the 
world depreciated by over 20 percent, thus 
leading to an increase in world prices, ex- 
pressed in sterling of 85 percent. British 
manufactured export prices and wholesale 
prices did not adjust fully to this rise, but 
by 1975 were between 65 and 75 percent 
higher than in 1972. Furthermore, the 
growth in retail prices during the past two 
years has been less than the growth in 
wholesale prices, in contrast to early years 
when they grew around 1 percent per 
annum faster. This was to be expected as 


the increase in oil prices changed the rela- 


tive prices of manufactured goods and non- 
manufactured goods in favor of manufac- 
tured goods. However, as we can see in the 
table, unit labor costs rose faster than 
wholesale prices and, therefore, the entire 
burden of this shift and much of the fall 
in output in 1975 has been felt by profits 
and other nonwage incomes. Between 1967 
and 1972, consumer prices rose by 1 to 14 
percent per annum faster than manufac- 
tured prices, whereas, between 1972 and 
1975, the increase in consumer prices has 
been less than for export manufactured 
prices. In Germany and France, the be- 
havior was similar with consumer prices 
rising less than export prices over the 
period and in Japan, the two prices grew 
by a similar amount, whereas normally 
consumer prices grew much faster. In the 
United States, the gap was much greater, 
probably reflecting the greater impact of 
reduced demand pressures. 

Thus, most of the difference in the be- 
havior of inflation rates in the United 
Kingdom relative to the rest of the world 
can be seen in the behavior of the exchange 
rate. This raises the issue of cause and 
effect. Did the exchange rate adjust be- 
cause of price behavior sparked off by wage 
demands, or did the exchange rate fall take 


2 Between 1972 and 1975 (second quarter), German 
export prices in local currency rose by 30 percent and 
consumer prices by 21 percent; in France, the figures 
were 46 and 35 percent; in Japan, 52 and 53 percent; in 
the United States, 53 and 27 percent. 
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weer Ratio of World and U.K. Money Supply per unit of Trend Output (1970= 100) 


FIGURE 4A. EFFECTIVE EXCHANGE RATE AND MONEY SUPPLY 





Ficure 4B. RESERVE CHANGE AS PROPORTION OF MONEY SUPPLY 


place initially because of the monetary ex- 
pansion and the domestic wage and price 
level adjustment afterwards. In terms of 
timing, the evidence seems to support the 
latter hypothesis. The bulk of the exchange 
rate fall (13 percent) had taken place by 
September 1973 and, at that time, com- 
pared with 1972, U.K. prices had risen by 
little more than world prices.”® The miners 
were making threatening noises, but the 
scale of the confrontation was not then 
evident. 

In our view, there is a strong presump- 


2 By the third quarter of 1973, U.K. consumer prices 
were 9.1 percent above the average for 1972. For the 
United States, the percentage rise was 7.3; for Ger- 
cae 7.4; for France, 8.4; for Japan, 13.5 and Italy, 
11 


tion that the declining exchange rate was 
in part related to the conduct of monetary 
policy. In turn this caused goods prices 
and factor prices to change, but in response 
to disequilibrium between internal and ex- 
ternal price levels, rather than to direct 
demand pressures upon goods prices. Some 
evidence for this view is given in Figure 4. 
Here we have computed the ratio of the 
money stock to the trend of output in the 
United Kingdom and its main trading 
partners, and compared the movement of 
the ratio of these corrected money stock 
figures with the U.K. effective exchange 
rate.” It is clear that the money supply 


23 Between 1967 and 1974, the ratio of United King- 
dom to world industrial production fell by 2.4 percent 
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relative to trend industrial production in - 


Britain started to rise much faster than for 
the world as a whole from the beginning of 
1972. This continued until the beginning 
of 1974, since when the rate of increase has 
been slower. This is a very simple formula- 
tion of the relative excess supply of money 
as it assumes a unitary income elasticity 
in all countries. Yet the “effective” ex- 
change rate follows the movement of the 
relative money variable very closely. The 
difference between the two lines suggests 
that the exchange rate was undervalued in 
1971, overvalued in 1974, and back on 
course by the middle of 1975. This pattern 
is consistent with the inflow and outflow of 
“reserves” as measured by the difference 
between the increase in the money supply 
and the rate of domestic credit expansion 
as a proportion of the money supply. 

The implication of this is that the United 
Kingdom was directly responsible for hav- 
ing a higher rate of inflation than the rest 
of the world due to inadequate control of 
the money supply and that, during 1974 
and 1975, the internal price level was ad- 
justing to the movement of the exchange 
rate in 1972 and 1973. This leaves open 
the question of the extent to which even 
the world inflation rate could have been 
avoided by a strict monetary policy and 
exchange rate appreciation.”4 As we argued 








per annum. This trend was used as the relative output 
series to deflate the ratio of the money stocks in the 
United Kingdom and the world in order to capture the 
long-run movement of output. Each series was indexed 
on 1970= 100. The world money supply is the weighted 
sum of local currency money supply in the countries 
described above, where the weights are the 1970 ex- 
change rate of dollars per local currency. 
-Jn fact, it could be argued that it was quite un- 
reasonable to have expected the United Kingdom to 
have done any better than the world average by pur- 
suing such policies. The example of Germany hardly 
makes the point, since the bulk of the adjustment fell on 
immigrant workers who were simply shipped home. In 
retrospect, the criticism of the United Kingdom is that, 
in a sense, it chose to do worse than the world average 
and failed to get away with it. In the end, at least some 
of the unemployment came anyway. It would, however, 
have been very much greater, if thoroughgoing mone- 
tary prescriptions had been applied during this period. 
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above, this analysis suggests that this 
would indeed have been possible if the 
United Kingdom had been prepared to 
suffer the consequences of the temporary 
overvaluation in the same way as Ger- 
many. This issue cannot be removed from 
the problem of the underlying weakness of 
the United Kingdom growth rate. A coun- 
try with an expanding share of world ex- . 
ports is in a much stronger position than 
one in which the long-run trend of unem- 
ployment has been rising and is considered 
politically to be “excessive.” 


III 


We conclude that the history of infla- 
tion in the United Kingdom since World 
War II reflects three forces at work of dif- 
fering significance at different periods of 
time. The first has been the tendency to 
wish to run the economy from time to time 
at rates of growth of total demand that 
have not been consistent with the under- 
lying position of the balance of payments, 
resulting in pressure on, and ultimately 
changes in, the exchange rate. The second 
has been the impact on the economy of 
external price changes, such as during the 
Korean War, and during the commodity 
boom of the 1970’s culminating in the rise 
in the world price of oil. The third reflects 
the mechanism of adjustment through 
which efficiency increases are distributed 
within the economy in an institutional 
framework that leads to substantial down- 
ward money wage and price inflexibility. 

Some unpalatable conclusions stem from 
this paper and from the arguments put 
forward in Ball, Burns, and Laury. The 
first is that, under a fixed exchange rate 
system and with free collective bargaining, 
it is impossible for the U.K. authorities to 
control either the rate of inflation inde- 
pendently from that of the rest of the 
world or the rate of unemployment. For 
any given rate of growth of world activity, 
there exists a rate of growth of domestic 
demand that is consistent with balance of 
payments current account equilibrium, and 
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hence, at a given moment with given tech- 
nology, a certain behavior of unemploy- 
ment. A rate of growth of demand above 
this rate can only be sustained by repeated 
devaluation of the currency accompanied 
by periodic bouts of inflation. A floating 
rate enables the country to regain control 
over the domestic price level, but does 
nothing to avoid the necessity of adjusting 
fiscal and monetary policy primarily to- 
ward the balance of payments and the ex- 
change rate rather than the level ‘of em- 
ployment except at a major inflationary 
cost. 

In this context, the role of an incomes 
policy is primarily to avoid the basic con- 
frontation between inflation, the balance of 
payments, and the rate of unemployment. 
It is not a substitute for proper demand 
policies aimed at achieving an appropriate 
balance in government spending and tax- 


ing activities that must take the foreign | 


balance into account. It can help in pre- 
venting the community from attempting 
to price itself at a level that is inconsistent 
with the country’s overall efficiency levels 
in relation to world markets and to prevent 
erosion of the necessary rate of profitabil- 
ity without the necessity of creating. mas- 
sive unemployment in order to achieve the 
same objective. 

Finally, it should be said that the need 
to restrain the demands for increases in 
real incomes will vary in relation to longer 
term issues concerning increased efficiency 
and industrial change in the economy that 
are outside the scope of this paper. The 
balance of payments and the rate of infla- 
tion will continue to act as constraints on 
increasing real incomes to the extent that 
fundamental problems of structure are not 
resolved and to the extent that explicit 
choices about the use of scarce resources, 
between private consumption and invest- 
ment, and between the public and private 
sectors are avoided. A persistent demand 
for resources in excess of what can be en- 
joyed will only lead to further depreciation 
of the exchange rate, an erosion of profita- 


BALL AND BURNS: INFLATION IN BRITAIN 483 


bility and, ultimately, to higher levels of 
unemployment than would otherwise have 
to be the case. 
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Inflation in Britain: 
_ A Monetarist Perspective 


By Davip LAIDLER* 


the ideas which civil servants and 


politicians and even agitators apply to cur- 

rent events are not likely to be the newest. 

But, soon or late, it is ideas, not vested in- 

terests, which are dangerous for good or 

evil,” J. M. Keynes 
I 


From 1953 to 1969 the British inflation 
rate never exceeded 5 percent, and the un- 
employment rate rose above 3 percent of 
_ the labor force in only one quarter (1:1963). 
In 1975 the inflation rate reached a peak of 
over 30 percent in the second quarter, un- 
employment reached 5 percent of the labor 
force, and at the end of the year, was:still 
rising rapidly. The contention of this paper 
is that Britain’s difficulties in the 1970’s 

. arise from ill-designed policies based upon 
long and widely held misconceptions about 
how the economy works. The basic error 
committed has been to neglect to control 
the money supply while pursuing an un- 
realistically low unemployment target, pri- 
marily by fiscal means.' Monetary expan- 
sion, largely a by-product of ‘full employ- 
ment” fiscal policies, has been responsible 
for the high British inflation rate of the 
early 1970's. 

Figure 1 portrays the time-series be- 
havior of inflation, unemployment, and 
two measures of the rate of monetary ex- 
pansion over the period 1953-75.? To argue 


* University of Western Ontario. This paper draws 
heavily on the work of the University of Manchester 
SSRC Inflation Workshop of whick I, with Michael 
Parkin, was joint director. An earlier version of this 
paper was given at the University of Western Ontario 
Money Workshop and the University of Chicago 
Money Workshop. Extremely valuable criticism was 
received on these occasions. I am particularly grateful 
to Parkin, Douglas Purvis, Milton Friedman, and 
Robert Lucas for their comments, but nevertheless 
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exonerate them of all responsibility for the contents of 
this version. 

1 The view that the quantity of money is unimportant 
is an article of faith in British Keynesian economics, 
receiving its most famous statement in the Radcliffe 
Report. It is still influential. See, for example, the evi- 
dence of Wyn Godley and Lord Kahn to the House of 
Commons Public Expenditure Committee in 1974, 
See House of Commons (1974, paras. 25-26, p. 18 and 
paras. 269-70, pp. 90-91, respectively). 

There has, however, always existed a minority of 
economists in Britain who have taken the opposite 
position on this matter. See, for example, the evidence 
of Lionel (now Lord) Robbins and Frank Paish to the 
Radcliffe Committee, Alan Walters, and Harry Johnson. 
So-called “monetarist?” views however have never, as 
far as one can tell, had any influence on policy. The 
reader who wishes to assess the extent to which the 
author of this paper is being wise after the event is 
referred to the author (1975, chs. 4 and 10), written in 
late 1970 and early 1972, respectively. 

2 Two measures of monetary expansion are presented 
here because it is often asserted that the two series 
in -question tell markedly different stories. However, 
such differences are much more apparent on a quarter 
by quarter basis than they are over a longer time 
period. The long-term qualitative behavior of the series 
is very much the same. My own preference has always 
been to pay rather more attention to the broader 
money supply series, but nothing crucial hinges on this. 

Note that with the introduction of the “Competition 
and Credit Control” reforms in late 1971 the banking 
system became much freer to produce near monies 
bearing interest at competitive rates. Such liabilities are 
included in M, but excluded from M;. Thus the sharp 
downturn in the rate of expansion of M, at the begin- 
ning of 1972 reflects not a turnaround in monetary 
policy, but a substitution out of demand deposits into 
various types of time deposits suddenly available on 
more favorable terms. By the same token, the con- 
tinued acceleration of M3 growth through 1972 certainly 
owes something to this same effect and overstates the 
expansiveness of monetary policy. At the end of 1973, 
changes in the reserve requirements against interest 
bearing liabilities made it much less attractive for the 
banks to emit these. The rather rapid expansion of Mı 
in 1974 at least partly reflects a shift towards non- 
interest bearing deposits rather than renewed monetary 
expansion, while the data on M; overstate the tightness 
of policy for similar reasons. Nevertheless, with greater 
flexibility of interest rates on near monies, one would 
expect the turning point in the M; series to come a little 
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FIGURE 1 


M,= Annual first differences of the natural logarithm of Narrow Money; 1960-67 observations are annual, there- 
after quarterly. Basic data are for end-period stocks. Source: IFS, various issues. 

M;= As Mı but basic data are for money plus quasi money. Sources: 1960-75 IFS, various issues; 1953-60 Bank oj 
England Statistical Abstract, Note that the Bank of England data include government deposits with Commercial 
Banks and the ZFS data exclude them. THis minor inconsistency between the series is probably of little importance 


when estimating percentage rates of change. 


P= Annual first difference of the natural logarithm of the retail price index; 1953-67 basic data are annual averages 
centered in midyear; 1967-75 data are quarterly averages centered in mid quarter. Source: NIESR Review, various 


issues. 


U = Period averages of the percentage of the labor force unemployed, Great Britain; 1953-67 annual averages; 
1968-75 quarterly averages, seasonally adjusted. Source: NI ESR Review, various issues, 








before that in M, when monetary policy is changed. 
For example, as policy tightens up, short-term interest 
rates rise, and a substitution out of demand deposits into 
interest bearing bank liabilities involves the growth 
rate of M: turning down while that of M; is temporarily 
sustained. 

Finally note that for the period over which quarterly 
data are plotted the monetary expansion rates are 
annual logarithmic first differences of end quarter data; 
these changes are centered on the end of the second 
quarter of the one-year period over which they are 
measured, and, as is well known, such measures tend to 
shift turning points backwards in time when these are 
sharp. These considerations are important in assessing 
just when, in 1973, monetary policy began to tighten up. 
My own inclination is to argue that the process began 
gently early in the year, being associated with the 
authorities beginning to meet a much larger fraction of 


that variations in the rate of monetary 
expansion are the main cause of variations 
in the inflaticn rate by no means implies 
that there should be any simple correla- 
tion between the two series, as I have 
shown elsewhere (1975, ch. 7). Neverthe- 
less, results presented there for the U.S. 
economy do suggest that marked changes 
in the monetary expansion rate have a 
discernible impact on the inflation rate 
with about a two-year time lag, and the 








government borrowing by securities sales to the non- 
bank public and became severe in the final quarter. 
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data charted in Figure 1 are consistent 
with the claim that a roughly similar rela- 
tionship governs the behavior of British 
data. The pattern.is particularly marked 
from 1968 onwards, but some might claim 
to discern a similar, though much less 
clear-cut, relationship for earlier years as 
well? The transmission mechanism be- 
tween monetary expansion and the infla- 
tion rate that underlies this interpretation 
of the evidence involves the initial impact 
of monetary changes falling on real aggre- 
gate demand—for which the unemploy- 
ment rate may be regarded as a proxy— 
and thence influencing the inflation rate. 
Inspection of Figure 1 shows that such a 
“Phillips curve” relationship is clearly 
present in the pre-1967 data, vanishes be- 
tween 1967 and 1971, and then begins to 
reestablish itself, although at much higher 
levels of inflation and unemployment, 
thereafter. 

Two interrelated questions are prompted 
by the data charted in Figure 1. First, the 
pursuit of high employment with fiscal 
policy was just as much a characteristic of 
British policy before 1967 as after: why did 


3 Nevertheless the case for attributing a role to 
monetary policy in generating inflation during the pre- 
1967 period does not rest on Figure 1. Rather it rests on 
the studies of Michael Artis and Bob Nobay and Bank 
of England (1970a, b) which use data from this earlier 
period. They do find evidence consistent with the view 
that changes in the quantity of money influenced certain 
variables, including money income and hence the infla- 
tion rate with a “long and variable” time lag. However, 
the results these studies generated were certainly much 
less clear-cut than those produced by similar studies 
done for the U.S. economy. Charles Goodhart of 
the Bank of England, the author of one of the Bank’s 
studies, expressed a similar view of the results generated 
by these studies in 1974. See House of Commons (1974, 
para. 346, pp. 111-12). The extent to which these results 
reflect the fact that the British economy in the 1950’s 
and 1960's was so stable that there was little systematic 
variation in income and prices to explain, and the 
extent to which they reflect the fact that the interaction 
of money and prices in a rather open fixed exchange 
rate economy where an interest rate stabilization policy 
is being pursued is more complicated than in a relatively 
closed economy, is too complex a question to enter into 
here. For a simple formal analysis of the interaction of 
money and inflation in a fixed exchange rate open 
economy model, see the author (1975, ch. 9). 
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‘a policy that apparently succeeded for 
nearly two decades fail so badly in the 
1970’s? Second, why did the Phillips curve 
disappear between 1967 and 1971? The 
answers offered to these questions in the 
next few pages may be summarized as 
follows. A fixed exchange rate and a low 
inflation rate in the world economy lay at 
the root of the apparent success of Keynes- 
ian policies in Britain before 1967. These 
policies led to the devaluation of 1967, 
which coincided with the beginning of the 
Vietnam War inflation that ultimately de- 
stroyed the Bretton Woods system. The 
way in which these changes impinged upon 
Britain accounts for the temporary disap- 
pearance of the Phillips curve after 1967. 
However this phenomenon was interpreted 
‘by those in control of British policy, as 
confirming a belief, widely held in the 
1950’s but temporarily unfashionable in 
the 1960’s, that inflation was to be ex- 
plained in terms of “wage push” factors, 
many, of them noneconomic. As a direct 
result of this misreading of the evidence, 
in 1972 fiscal policy accommodated by 
monetary expansion and a flexible exchange 
rate was combined with wage and price 
controls in an attempt simultaneously to 
reduce unemployment, increase real growth, 
and reduce the inflation rate. The current 
condition of the British economy is the 
direct consequence of this policy, but be- 
cause this diagnosis is not widely accepted 
in Britain, there is now a grave danger 
that the errors of 1972-73 might be re- 
peated. 


I 


A version of the “natural unemploy- 
ment rate” hypothesis is an important im- 
plicit component of this paper’s basic 
thesis. My first task is to show how this 
hypothesis can be reconciled with the 
behavior of the economy over the 1953-67 
period. The expectations augmented Phillips: 
curve in terms of which this hypothesis is 
usually formulated may be written: 
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(1) P= gu) +X 


where u is the deviation of unemployment 
from its “natural rate,” p is the inflation 
rate, and X the expected inflation rate. It 
is common to postulate that expectations 
of inflation are formed according to a first- 
order error learning scheme applied to the 
actual inflation rate, but this hypothesis 
ignores the fact that data on the past time 
path of inflation are not usually the only 
information readily available and rele- 
vant to forecasting its future time path; 
where such extra information is available, 
economic agents are likely to make use of 
it. In a fixed exchange rate open economy, 


g <0 


the time path of the price level in the rest - 


of the world is of vital importance. It does 
not take much sophistication to know that 
if a fixed exchange rate is to be main- 
tained, domestic inflation cannot forever 
deviate from that ruling in the world econ- 
omy. If agents expect the exchange rate to 
be maintained, then they will also expect 
the domestic inflation rate to converge on 
that ruling abroad. There must be many 
specific hypotheses about the formation of 
inflationary expectations in an open econ- 
omy compatible with this’ rather general 
set of propositions, but one, admittedly 
ad hoc, model that I have experimented 
with elsewhere with considerable success, 
has expectations about domestic inflation 
being revised according to a weighted 
average of the deviations of domestic and 
world inflation from the previously ex- 
pected rate of inflation.4 Thus, with II as 
the world rate of inflation, the change in 
the expected inflation rate is written as 


(2) X — X = d[v(pa — X- 
+(1—9)(11— Xa] 0<d,v<1 
Combining this expression with equation 


(1) and solving for a situation in which 
p= ps and u= u yields 


4 See Rodney Cross and the author, and the author, 
forthcoming. 
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(3) t= u -+ I- 


1-2 

Equation (3) appears to show that a “long- 
run” tradeoff between inflation and unem- 
ployment is implicit in this approach to 
modeling the Phillips curve for an open 
economy, that a lower unemployment rate 
may be maintained forever at the cost of a 
higher but nct accelerating inflation rate+ 
However, this result is an illusion. It can 
hold only for so Jong as the exchange rate 
is held constant and is expected to remain 
constant. The true implication of equation 
(3) is that if en open economy maintains a 
lower than natural unemployment rate, 
this will result in a higher inflation rate 
than that ruling in the rest of the world 
and hence in a secularly worsening balance 
of payments situation. What appears at 
first sight to be a steady state will be one 
for just so long as foreign exchange re- 
serves permit it to be sustained. 

In Britain, over the period 1953-67, too 
low an unemployment target was set, the 
country experienced an inflation rate 
higher on average than that ruling in the 
rest of the world, and that higher inflation 
rate was associated with a secular deterio- 
ration in the balance of payments. Appar- 
ently successful “Keynesian” full-employ- 
ment policies thus culminated in the de- 
valuation of November 1967. Data illus- 
trating this argument are charted in Figure 
2. Devaluation was bound to produce a . 


5 It is worth nating that for some countries Cross and 
I found that v was not different from zero, implying that 
there is no difference in slope between the long- and 
short-run inflation unemployment tradeoffs in those 
countries; Britain, however, was not one of them, v 
taking a value of about one-half for that country. 

ê But the unemployment target was perhaps not 
set very far abave the natural rate. Malcolm Gray, 
Parkin, and Michael Sumner estimate the natural 
rate to have been 1.8 percent over the 1953-67 period, 


. while the actual rate averaged 1.54 percent. Their esti- 


mate is subject to a wide margin of error and certainly 
looks low, but is not obviously inconsistent with 
Phillips’ estimate that a 2.5 percent unemployment rate 
was compatible with price stability in postwar Britain, 
since the expected inflation rate was surely slightly posi- 
tive over the relevant period. 
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FIGURE 2 
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17.7 (devaluation) 





65 67 69 


P= Annual first differences of the natural logarithm of the retail price index. Basic data are annual averages 


centered at midyear. 


ws Annual first differences of natural logarithm of a GNP weighted average of various domestic price indices for 
19 countries other than the United Kingdom converted at the current exchange rate. Source: Cross and the author 


where the derivation of the series is described in detail. 


B= Balance of payments on current account, including invisibles. Source: NIESR Review, various issues. 


short-term step up in the inflation rate as 
British prices adjusted to the new exchange 
rate, and the lower level of real income 
implicit in it, even if the inflation rate rul- 
ing in the rest of the world had remained 
constant. But, as Figure 2 also shows, in 
1967 the world inflation rate was already 
accelerating. This acceleration is usually 
explained as being the result of U.S. 
policies toward financing the Vietnam 
War.’ Devaluation and the simultaneous 
step up in the world inflation rate largely 
account for the acceleration of British in- 


7 British economists do not always attribute the 
worldwide inflation of the late 1960’s and 1970's to this 





cause. Thus Sir Henry Phelps-Brown, while admitting 
that monetary expansion might have been a permissive 
factor, puts the acceleration of inflation on a worldwide 
scale down to wage push factors based upon rising real 
income expectations. Such expectations are transmitted 
across national boundaries by the motor car and tele- 
vision, these playing the same role as the bicycle, the 
popular press, and the cinema in the period 1899-1914. 
He views the Paris students’ revolt of 1968 as a crucial 
event that “sparked a prairie fire of strike action that 
spread across Europe” (pp. 5-6). Lord Kahn, on the 
other hand, believes that the breakdown of wage and 
price controls in Holland in the early 1960’s was the 
source of accelerating worldwide inflation. As he told the 
House of Commons Expenditure Committee, “In fact 
it was really from the Netherlands in the second half of 
the 60s that the infection of wage inflation started and 
spread to most of the main industrial countries” (p. 82 
in House of Commons, 1974, para. 233). 
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flation after 1967. 

Figure 2 shows that the balance of pay- 
ments did not respond immediately to the 
1967 devaluation. Whether this was due 
to slowness of quantities of imports and 
exports to respond to relative price changes 
or to the fact that British monetary policy 
continued to be expansionary after de- 
valuation is not of central importance’ 
The problem did lead in 1968 to the Inter- 
national Monetary Fund requiring a policy 
of monetary stringency as a condition of 
aid, a policy which was adopted and which, 
it has already been argued, had its effect 
in 1970-72, at first solely on unemploy- 
ment and only subsequently on the rate of 
inflation. 


Ill 


The experience of 1967-71 was widely 
misinterpreted in Britain, by professional 
economists and “informed opinion” alike. 
In the 1960’s the Phillips curve in its 
original form unaugmented by inflationary 
expectations had gained acceptance among 
both groups as a valid hypothesis about 
the relationship between wage inflation 
and unemployment. For example, at least 
two of the three operational large-scale 
forecasting models in terms of which so 
much discussion of policy took place had, 
until the late 1960’s, treated price infla- 
tion as largely depending upon a wage in- 
flation rate determined by some form of 
Phillips curve. By 1971 the Phillips curve 
had been dropped from these models leav- 
ing money wage inflation as an exogenous 
variable in all three of them.® This change 


8 For a detailed analysis of this question, see Peter 
Jonson and Henryk Kierzkowski. 
9 The three models to which I refer here are those of 


the Treasury, the National Institute of Economic and . 


Social Research, and the London Business School, 
respectively. All three tredted the wage inflation rate 
as an exogenous variable, forecast on a judgemental 
basis, in 1970. (See House of Commons, 1974, para. 456, 
p. 134; Johnson and Nobay, chs. 1 and 2 with respect to 
these three models.) It is not clear from the above 
sources that money wages were ever treated as anything 
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was proximately caused by the failure of 
the nonexpectations augmented version of 
the curve to deal with post-1967 data, but 
also reflected renewed and increasing ac- 
ceptance of the position, popular in the 
1950’s, that wage and hence price inflation 
was the result of wage-push factors of 
mainly domestic origin.!° The alternative 
view that the accelerating inflation of 
1967-71 was largely imported ‘with an 
overlay attributable to the 1967 devalua- 
tion found few supporters in 1971. 
Crucial to reinforcing the belief that in- 
flation was a matter of domestically origi- 
nating wage-push was the so-called “wage 
explosion” of 1969-71. Between 1966 and 
1969 the rate of increase of hourly wage 
rates averaged 5.2 percent per annum; be- 
tween 1969 and 1971 it averaged 11.1 per- 
cent per annum, and that at a time when 
unemployment averaged about 2.7 percent 
of the labor force, an unusually high figure 
by past standards. In retrospect this epi- 
sode is not difficult to explain. As Table la 
shows, the rate of growth of real wage 
rates over the 1966-67 to 1970-71 period 
was similar to rates achieved in the late 
1950’s and early 1960’s. The growth of real 
wage rates was unusually slow in the mid- 
1960’s. Moreover, as Table 1b shows, price 
inflation began to accelerate immediately 
after 1967 and money-wage inflation did 
not immediately accelerate so rapidly. 
Some of this wage lag was due to the effect 
of wage and price controls which had 
strong short-ierm effects on wages in 1966- 
67, and also in 1968 according to some 
studies (see Parkin and Sumner, 1972, chs. 


‘1, 4, 10). Some of it was perhaps due to 


lags in the adaptation of expectations to 


_ an accelerating and largely imported price 





but an exogenous variable in the Treasury model in the 
1960’s, but Phillips curves definitely were incorporated 
in the other two. i 

10 A typical and comprehensive statement of this 
point of view in the literature of the 1950’s is to be found 
in Lord (then professor) Kahn’s evidence to the Rad- 
cliffe Committee. See Memoranda of Evidence, Vol. 3, 
pp. 141-44. 
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TABLE la--AVERAGE ANNUAL PERCENTAGE CHANGE 
oF Prices, HOURLY WAGES, 
REAL Hourty Wacgs, 
FIvE-Year PERIODS, 1956~71 





Period Prices Wages Real Wages 
1956-61 2.29 4.38 2.09 
1957-62 2.40 4.25 1.85 
1958-63 2.21 4.22 2.01 
1959-64 2.75 4.68 1.93 
1960-65 3.48 5.09 1.61 
1961-66 3.57 5.15 1.58 
1962-67 3.23 5.04 1.81 
1963-68 3.76 5.61 1.85 
1964-69 4.16 5.63 1.47 
1965-70 4.51 6.38 1.87 
1966-71 5.50 7.58 2.08 


TABLE 1b—YEAR ON YEAR CHANGES, 1966-71 








Period Prices Wages Real Wages 
1966-67 2.5 3.9 1. 
1967-68 4.6 6.6 2.0 
1968-69 5.2 5.2 0.0 
1969-70 6.2 9.8 3.6 
1970-71 9.0 12.3 3.3 


Source: NIESR Review, various issues. 

Rate of Change of Money Wages: logarithmic first 
difference at annual rates of average hourly wage rates 
in all industries. 

“Prices: logarithmic first difference at annual rates of 
retail price index. 

Real Wages: col. 2 -col. 1. 


inflation. On this interpretation the “wage 
explosion” simply represents a “catch up” 


whose underlying causes were. strong 


enough, for a while, to offset the effects of 
monetary stringency and rising unem- 
ployment." 

However, this interpretation was very 
much a minority view at the time. The 


u Note that an article in the National Instituie Eco- 
nomic Review (NIESR Review) for February 1971, re- 
printed in Johnson and Nobay (1971) under the name 
of its author Michael Artis, contained evidence to show 
that inflationary expectations were systematically in- 
fluencing wage behavior, though not with a unit coeffi- 
cient; moreover the relevance of the “Nordic? model 
of imported inflation (see G. Edgren, K. O. Faxen, and 
G. E. Ohdner) to the contemporary British situation 
was considered and recognized. Artis did not, however, 
develop these ingredients into an aralysis of the type 
offered here. 
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proceedings of the conference on “The. 
Current Inflation” held at the London 
School of*Economics on February 22, 1971 
(reprinted in Johnson and Nobay, 1971) 
give considerable insight into the state of 
contemporary opinion. As Harry Johnsou 
put it in his Introduction to the proceed- 
ings, “the prevailing mood of the confer- 
ence seemed to be to dismiss a change in 
external influences in favor of a change in 
internal influences, as a primal causal fac- 
tor in the current inflation” (pp. x-xz). 
The internal influences in question all 
centered on the idea of exogenous wage 
push.!? By the end of 1971, those in a posi- 
tion to influence British policy were united 
in the view that the inflation rate was not 
susceptible to any policy-relevant extent, 


2 The following quotations are typical: Jim Ball of 
the London Business School: “My own favorite candi- 
date is... the frustration hypothesis . . . wage earners 
seek to realize some real wage objectives the frustration 
of which eventually causes the Phillips curve to shift” 
(pp. 47-48), though he did note that this hypothesis 
needed to be squared with the existence of inflation in a 
number of countries. Leslie Dicks-Mireaux of the Bank 
of England: “I would not argue that there is an over- 
riding external factor common to the recent inflation; 
indeed we must probably look to factors closer to home 
not all of which perhaps are economic” (p. 184). Ralph 
Turvey, former Deputy Chairman of the Prices and 
Incomes Board: “‘it is a question of relative deprivation 
and the perception of social justice which is the key 
to understanding what has happened” (p. 200). Sir Fred 
Catherwood, Director General of the National Eco- 
nomic Development Office: “we are in a position where a 
key factor of production, which is labour, can be with- 
drawn and it pays to pay a premium all the time to 
keep [labor] in full supply. This to me is the major 
cause of wage inflation” (p. 189). For other recent 
British statements of hypotheses linking causes of in- 
flation to the institutional structure of the labor mar- 
ket, and other noneconomic factors, see, for example, 
Aubrey Jones, Sir John Hicks (1974, ch. 3), and Peter 
Wiles. It is one of the oddities of British debates at the 
turn of the decade that although the inflationary 
problems of the time were proclaimed as being some- 
thing new, requiring equally novel explanations, the 
explanations that were then actually advanced bore so 
much resemblance to those which Lord Kahn had put to 
the Radcliffe Committee more than a decade earlier as 
explanations of the mild inflation of the 1950’s. More- 
over, these explanations owe a great deal to the analysis 
of labor market institutions developed by Hicks in the 
Theory of Wages (1932) and further developed by him 
in the 1950’s. Compare Hicks (1955). 
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to influence by variations in the level of 
aggregate demand.” Thus, when in that 
winter, and with a little journalistic license’ 
(see Britain, 1975, pp. 70-72), unemploy- 
ment reached the magic number of 1 mil- 
lion, the scene was set for the implementa- 
tion of an economic policy which, though 
coherent enough in terms of this new pre- 
vailing orthodoxy, was from a “mone- 
tarist” viewpoint inherently contradictory. 
The strategy, crystallized in Mr. Barber’s 
1972 budget, involved using fiscal policy 
to stimulate aggregate demand, and letting 
monetary expansion take up the resulting 
public sector deficit lest high interest rates 
interfere with real expansion or discomfort 
owner occupiers." Initially an attempt was 
made to get voluntary controls on wages 
and prices accepted, but by November 
1972 statutory controls were introduced to 
deal with inflation. Exchange rate flexi- 
bility was adopted, explicitly to ensure 
that balance-of-payments problems’ did 
not, as they were judged to have done in 
the past, jeopardize the pursuit of full em- 
ployment and growth. 


33 The sharp fall in the inflation rate that was associ- 
ated with the high unemployment rate ruling in 1971, 
as the Phillips curve began to reestablish itself, did not 
have any effect on those who held this view. Indeed it 
was still the view of the Treasury as late as 1974 that no 
policy-relevant tradeoff between inflation and unem- 
ployment existed, See House of Commons (1974, paras. 
465-66, p. 136). In 1974, Patricia Brown of the Treasury 
explained the fall-off in the inflation rate in 1971-72 in 
the following terms. “Looking at the rate of growth of 
the Retail Price Index for the second quarter 1970 to 
the second quarter 1971, and then the second quarter 
1971 to the second quarter 1972, there is a very sharp 
difference in the rate of growth of food prices... the 
prices of services provided by nationalized industries . . . 
direct to consumers... went up at 173 percent over 
the first twelve-month period and only 73 percent in the 
second twelve-month period. I think tha: these two 
factors probably largely account for the slowing down 
in the Retail Price Index as a whole” (p, 137 in House 
of Commons, 1974, para. 69). Perhaps the reader will 
agree that there is more than a little corfusion here 
between describing what happened to the components 
of the index on the one hand, and explairing the be- 
havior of its overall value on the other. 

41971 did of course see the advent of new regula- 
tions for the Banking System that at least paid lip 
service to enabling the authorities to exert greater con- 
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The government were showered with 
praise for their policy. The National In- 
stitute of Economic and Social Research 
did criticize the budget, it is true, but for 
not being expansionary enough (see the 
NIESR Review, May 1972). The Econo- 
mist, though noting that the public sector 
borrowing requirement might lead to 
monetary expansion, and putting little 
faith in informal and voluntary wage and 
price controls, nevertheless concluded that 
“Within the context of a budget that ig- 
nored [getting to grips with wage infla- 
tion] Mr. Barber produced something very 
close to the kest economic strategy that a 
now very professional Chancellor could” 
(Mar. 25, 1972, p. 13). By November, 
when statutory controls were introduced, 
The Economist welcomed them with the 
comment that “It has been obvious for at 
least the past two years that Britain can 
avoid South American style inflation only 
by enforcing a statutory incomes policy” 
(Nov. 11, 1972, p. 13). No possibility of 
conflict between rapid expansion of aggre- 
gate demand and a policy of wage and 





trol over monetary aggregates. Whatever the purpose 
of “Competition and Credit Control,” from the very 
outset the authorities made it clear that steps would 
always be taken to protect the level of mortgage interest 
rates under the new regime. See Bank of England 
Quarterly Bulletin, June 1971, para. 15, p. 192. The 
advocates of variable interest mortgages in the United 
States should learn from British experience, where such 
debts are typical, that their existence ensures that all 
mortgaged homeowners, and not just new borrowers, 
acquire a vested interest in the maintenance of low | 
interest rates thus creating an immensely powerful pro- 
inflationary political pressure group. I believe that the 
desire of all parties to placate owner-occupiers (over 
50 percent of all households) played an important role 
in the political processes that underlay Britain’s failure 
to get to grips with her inflationary problems in the 
early 1970's. 

16 Note that by 1972 there existed a large body of 
evidence that suggested that with the exception of the 
1948-49 episode, wage and price controls had had no 
systematic influencze-on inflation. See Parkin and Sum- 
ner, ch. 1, for a survey of this evidence, and note par- 
ticularly that by then, the initial finding of Richard 
Lipsey and Parkin (ch. 4 of Parkin and Sumner) that 
controls did reduce the rate of inflation in conditions of 
high demand had been discredited. 
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price controls was noted, not just because 
inflation was regarded as independent of 
the level of aggregate demand in the 
economy, but because expansion of real 
output and consumption were actually re- 
garded as necessary prerequisites for the 
success of controls. 

An increase in output could be relied on 
to reduce unit labor costs and hence lead 
to a short-term slackening off of price in- 
flation; in the longer term an expansion of 
real consumption would enable the living 
standards of the labor force to be raised, 
hence fulfilling the very expectations of 
rising real incomes the frustration of 
which, in conditions of slow growth, was 
supposed to be the main cause of inflation. 
As the VNIESR Review for August 1972 put 
it, “The present situation in the British 
economy permits a rapid expansion of out- 
put for the next two or three years and 
requires, in the short pericd at any rate, 
a sharp increase in consumption. It is the 
most favorable possible situation for the 
introduction of [incomes] policies...” 
(p. 6). In November, it returned to the 
same theme: “The prospects for success of 
Phase II [of the newly introduced policy] 
are themselves dependent on the growth of 
the economy and on our forecast some addi- 
tional stimulus is likely to be needed if the 
Chancellor’s target [of 5 percent real 
growth | is to be achieved. There certainly 
seems little need for actually cutting public 
expenditure plans for 1973” (p. 6).16 


46 The recipe of high employment and rapid growth 
as a cure for inflation has, of course, been a long-stand- 
ing theme in postwar British economics. Thomas (now 
Lord) Balogh’s evidence to the Radcliffe Committee 
dealt with it in some detail. See Memoranda, Vol. 3, pp. 
40-41, In fairness to Balogh, however, it should be 
noted that in 1958 his call was for an expansion of 
invesiment to stimulate long-term growth as a prerequi- 
site for a voluntary incomes policy. The 1972 budget 
concentrated almost entirely upon generating an ex- 
pansion of consumption while the incomes policy that 
eventually went with it was stainfory. There was more 
than a little confusion between long-term growth of 
productive capacity on the one hand, and short-term 
expansion up to a level of output that fully utilized 
existing capacity on the other, underlying economic 
policy in 1972-73. More than a vestige of the views 
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Mr. Barber’s “go for growth” policy of 
1972-73 was qualitatively similar to Mr. 
Maudling’s 1963-64 “dash for growth,” 


- and based on similar intellectual founda- 


tions. The Maudling policy quickly foun- 
dered on balance-of-payments problems. 
In 1972, the adoption of exchange rate 
flexibility against the background of the 
crumbling Bretton Woods system ensured 
that the consequence of Mr.. Barber’s 
policy would instead be a falling exchange 
rate and accelerating domestic inflation. 
However, the adoption of exchange rate 
flexibility was, in particular, singled out 
for praise, a typical reaction being that of 
The Economist, which referred to “an ex- 
traordinary conversion [of the Govern- 
ment] to the sensible doctrine that the 


` right way to meet any balance of payments 


deficit will be to set sterling floating” 
(Mar. 25, 1972, p. 11). 

Given only the existence of a stable ag- 
gregate demand for money function in the 
United Kingdom, and there was abundant 
evidence of this by 1972, there was no con- 
ceéivable way in which the Conservative 
Government’s policy could have succeeded 
in achieving the goals of price stability and 
rapid growth at a high level of employ- 
ment.'’ In 1972 the money supply was al- 


under discussion here is to be found in a recent paper by 
Lord Kahn who argues that low unemployment reduces 
inflationary pressures by making the Trade Unions more 
willing to cooperate with wage and price controls. 

17 Quite apart from the early studies of Arthur Brown 
and A. M. Khusro, and Paish’s evidence to the Rad- 
cliffe Committee, ignored by them in their Report 


(Memoranda, Vol. 3, pp. 182-88, Minutes of Evidence, 


pp. 693-700), by early 1972 there were in print studies 
by Noel Kavanagh and Walters, Douglas Fisher, the 
Bank of England (1970a), and the author and Parkin, all 
of which confirmed the existence of a stable demand for 
money function. There also existed at least three studies 
that seemed to show that monetary policy variations 
were associated (albeit weakly) with fluctuations in 
nominal income with a long and variable time lag 
(Artis and Nobay, Bank of England, 1970a, b). None of 
these studies had any influence on policy apparently 
because the relationships which they produced were not 
sufficiently well determined to be useful in short-term 
forecasting exercises. For the Treasury’s view on this, 
see House of Commons (1974, paras. 477-84, pp. 138- 
39). Recent work by Artis and Mervyn Lewis suggests 
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ready expanding rapidly, largely as a re- 
sult of a favorable balance of payments, 
but also as a result of the implernentation 
of the Competition and Credit Control 
reforms which. had left the banking system 
with substantial excess reserves. The large 
public sector borrowing requirement (about 
4 percent of GDP) implicit in the 1972 
budget, coupled with a commitment to 
hold down interest rates, implied a strong, 
domestically originating, stimulus to mone- 
tary expansion. Under a fixed exchange 
rate this would have been bound to wipe 
out the existing surplus and run the bal- 
ance of payments into deficit, exactly as 
had happened in 1964, but in 1972 the 
commitment was to let the exchange rate 
go in such circumstances. 


The possible outcome of the Conserva- | 


tive Government’s policy lay between two- 
not-very-distant extremes. On the one 
hand, wage and price controls would be 
ineffective from the outset, domestically 
originating monetary expansion would 
lead first to an intensification of an already 
incipient expansion of real output, and 
thence to inflation and a falling exchange 
rate. On the other hand, controls might 
have some initial success. In this case 
monetary expansion, not being directly 
absorbed by rising domestic prices, would 
spill over into the foreign sector driving 
the exchange rate even further down than 
it would fall if controls were ineffective. 
‘The result in this case would be an increas- 
- ingly distorted relative price structure in 
the economy which eventually would 
force the abandonment of controls. In 
either case the inflation rate was bound to 
accelerate and sterling bound to depreci- 
ate. The inevitable duly began to happen 
in 1972. The monetary expansion rate con- 
tinued to rise; unemployment started to 
fall rapidly; inflation to accelerate, slowly 
at first; the balance of payments went into 





that competition and credit control did not render the 
demand for money function unstable after 1971. 
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deficit; and the exchange rate began to 
fall, reaching a level 10 percent below its 
trade weighted average Smithsonian par- 
ity with other currencies by the end of 
1972 and 18 percent below by the end of 
1973. 

IV 


The conventional and widely accepted 
interpretation of the 1972-73 boom in 
Britain is that a correctly conceived policy, 
reasonably well implemented, foundered as 
a result of imported inflationary pressures 
beyond the control of the British authori- 
ties. As The Economist explained the mat- 
ter at the time: “Rising import prices and 
devaluation robbed Mr. Heath of success 
in stages 1 and 2 [cf his incomes policy | 
and threaten his growth strategy through 
the impact of high interest rates and mone- 
tary restraint to defend sterling” (Oct. 6, 
1973, p. 87). The Economist did not con- 
sider the possibility that “devaluation” 
might have been the consequence of the 
government’s “strategy” and nor do any 
of the other proponents of the foregoing 
interpretation of the events of 1972-73. 

Cost accounting exercises do indeed 
show that over this period rising import 
prices “contributed” more to domestic in- 
flation than did changes in money wages, 


profits, or indirect taxes. Such exercises, . 


interesting though they are for the evi- 
dence they generate about the behavior of 
relative prices, are in Britain often inter- 
preted as saying something about the 
proximate causes of inflation. A clear state- 
ment of the approach to the analysis of 
inflation that leads to such an interpreta- 
tion was given by G. D. N. Worswick, the 
director of the National Institute, to the 
House of Commons Public Expenditure 
subcommittee: “The principal [factors de-, ` 
termining. the movement of prices] are the 
level of wages and costs. The secondary 
one is profit margins. . . . Thirdly there is 
the intervention by government by taxes 
or subsidies te raise or lower the market 
price from the factor cost price. Fourthly 
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there is the import cost. In the last two 
or three years there has been a world wide 


increase in the rate of inflation.... But ` 


who is causing it and how we interact with 
each other is complicated. We suffer from 
the world wide rise in commodity prices. . . . 
The position we started with with the free- 
ing of the exchange rate allowed it to fall 
rather in comparison with our competitors, 
which adds to the import prices. To blame 
that on the incomes policy introduced in 
1972 would be, in a certain sense perverse” 
(House of Commons, 1974, para. 115, p. 
38). The Treasury’s evidence to the same 
committee (paras. 462-69, pp. 135-37) 
shows that their approach to the analysis 
of inflation is the same as that of Mr. 
Worswick and The Economist, though they 
did not apply the analysis specifically to 
the 1972-73 period.¥ 

It is above all the behavior of the un- 
employment rate during the 1972-73 boom 
that has led so many to believe that infla- 
tion since 1972 could not have its source in 
domestic monetary and fiscal policies and 
hence must be “imported.” As Figure 1 


18-In its November 17, 1973 issue The Economist pro- 
duced data purporting to show that domestically 
generated inflation in Britain over the previous year 
had been lower than in any other OECD country, 
attributed this to the success of wage and price controls, 
and headlined the article “The miracle that Ted 
[Heath] pulled off, and nobody saw him do it.” On 
July 27, 1974, The Economist again argued that “Mr. 
Heath’s success in holding [wages] back with his 
counter-inflation policy begun in the autumn of 1972 
is striking. But as wage increases slowed down, import 
prices took off” (p. 85). For an example of a similar cost 
accounting exercise masquerading as an explanation of 
inflation in a learned journal, see R. G. D. Allen. Hicks 
takes a position somewhat similar to Worswick. He 
argues that Britain’s problem in the 1970’s is imported 
inflation, that the rises in commodity prices that took 
place in world markets in the 1970’s were largely inde- 
pendent of the inflationary policies pursued in indus- 
trialized countries, hence were an exogenous source of 
inflation in those countries, and were not to be counter- 
acted with monetary policy. Even se, his own calcula- 
tions show that the British import price index which 
showed an increase from 100 to 1970 to 226 by the end 
of 1974, would, if recalculated in terms of Deutsch- 
marks, have reached a value of 148 over the same 
period. In short, 78 percentage points of the change in 
the index may be attributed to the behavior of exchange 
rates. See Hicks (1975, p. 10). 
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shows, inflation began to accelerate when 
the level of unemployment was high by 
historical standards, and even at the peak 
of the boom it stood above 2 percent, a 
rate higher than the average for the 1953- 
67 period. This is treated as prima facie 
evidence that there existed considerable 
spare capacity in the economy throughout 
1972-73.1° Nevertheless, it is not difficult 
to reconcile the existence of a “high” un- ' 
employment rate with a demand induced 
explanation of accelerating inflation. 

First, and least important, the mechanics 
of an expectations-augmented Phillips 
curve, when expectations are based on - 
some kind of error learning mechanism, 
predict that when unemployment is fall- 
ing, inflation will accelerate before the 
natural unemployment rate is reached. 
There is evidence that such an expecta- 
tions scheme fits British data rather well.” 
Second, if as many believe, wages and 
prices respond more rapidly to excess de- 
mand than to excess supply, then an ex- 
pansion of demand that is accompanied by 
an increase in the dispersion of demand 
pressure across micro markets will lead to 
inflation rising above its expected rate be- 
fore the natural unemployment rate is 


19 The National Institute of Economic and Social 
Research devoted pages 24-33 of its November 1973 
Review to the question of whether or not the economy 
was “overheated,” and concluded that there was no 
reason to suppose that it was. Though not stated in 
such terms the conclusion was that the natural unem- 
ployment rate had not shifted since the 1960’s and that 
the economy was operating well above that natural rate 
in mid-1973. There is no space here to enter into a 
critique of the means whereby the NI ESR reached this 
conclusion; suffice it to say that I did not then, nor do . 
now, find the relevant arguments convincing, but cer- 
tainly recognize that this matter is crucial to the inter- 
pretation of the 1972-73 boom that I am advancing 
here. Note that Gray, Parkin, and Sumner estimate that 
the natural unemployment rate had risen from under 
2 percent in the 1950’s and 1960’s to over 3 percent of 
the labor force by 1973, but also note that this estimate 
is subject to a wide margin of error. 

20 See equations (1)-(3) above, although that formu- 
lation of the curve is more relevant to a fixed exchange 
rate regime. Note also that John Carlson and Parkin 
show that a species of adaptive expectations explains 
survey data on British inflationary expectations rather 
well. 


496 THE AMERICAN ECONOMIC REVIEW 


reached. There is evidence that the 1972- 


73 boom was accompanied by just such an 
increase in dispersion of demand both be- 
tween industries and regions.” Finally, the 
natural unemployment rate of the British 
economy was by 1972 well above the level 
that had prevailed in the 1950’s and 1960’s. 

. As Figure 1 shows, unemployment rose 
secularly throughout the period 1953-75, 
but this tendency was particularly marked 
after about 1966. 

This increase in the natural unemploy- 
ment rate was widely discussed in Britain 
in the late 1960’s and early 1970's, the 
phenomenon usually being referred to as a 
shift in the vacancy-unemployment rela- 
tionship. It seems to have had a number of 
sources. The low birth rate of the interwar 
years coupled with the high postwar birth 
rate meant that by the late 1960’s, older 
workers reaching retirement age and young 
relatively inexperienced workers made up 
an unusually high proportion of the labor 
force. Moreover, there is some evidence to 
suggest that until the late 1960’s labor 
hoarding by firms involved the existence 
of a certain amount of hidden unemploy- 
ment. This unemployment became visible 
not only as a result of a “shake out” of 

. labor during the rather deep 1970-71 re- 
cession but also as a result of a consider- 
able improvement in the economic status 
of the unemployed that was brought about 
in the mid-1960’s. Further, there is evi- 
dence to suggest that the latter fector con- 
tributed to an increase in search unem- 
ployment.” 

Nevertheless the behavior of unemploy- 
ment over the 1972-73 period simply con- 
firmed those who held it in their belief that 
inflation was not the result of domestic 
policies. The NTESR went so far as to in- 


2! See the NIESR Review, Nov. 1973, pp. 28-29, for a _ 


discussion of the dispersion of aggregate demand in 
1973. i 

2 On demographic factors, see Foster; on labor hoard- 
ing see Taylor; and on the role of the level of unem- 
ployment benefits see Dennis Maki and Z. A. Spindler. 
Samuel Brittan provides a useful summary of the evi- 
dence on these matters. 
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terpret the behavior of the balance of pay- 
ments, which had gone from a current ac- 
count surplus of £0.07 billion in 1972 to a 
deficit of £1.47 billion, or over 2 percent of 
GDP, in 1973 despite an 18 percent fall in 
the exchange rate over the two previous 
years, as providing evidence against the 
presence of general excess demand in the 
economy.” However, even if the deteriora- 
tion of the balance of payments and the 
decline in the exchange rate were not at- 
tributed to the conduct of domestic policy 
by the authorities and their advisors, these 
factors certainly began to influence the 
conduct of policy at some time in 1973. 
Although the miners’ strike, the three-day 
week, and the February election marked 
the final collapse of the Conservative 
Government’s policy in early 1974, that 
policy had been changing for a few months 
previously. Although expansionary policies 
were not blamed for the behavior of the 
balance of payments and the. exchange 
rate, contractionary policies were never- 
theless implemented in order to deal with 
these problems. 


y 


We have seen that monetary policy be- 
came sharply contractionary in 1973, and 
continued in that vein throughout 1974. 
This change roughly coincides with a large 
increase in the share of public sector bor- ` 
rowing financed by sales of debt to the 
nonbank public. This ratio averaged 35 
percent over the last three quarters of 1972 
and 55 percent in 1973. Whether the re- 
versal of the monetary aspect of economic 
policy was deliberate or accidental is hard 
to say, for it has been and remains the con- 
stant claim of all political parties that they 


Z See the NIESR Review, Nov. 1973, p. 30. The case 
put there rests on the volume of imports and exports 
having grown at the same pace during the boom, 
whereas it is argued that had there existed domestic 
excess demand, the volume of imports should have in- 
creased more thar: that of exports. The NIESR did not 
consider the behavior of the exchange rate relevant to 
interpretation of this evidence, and did not explain why. 
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. would not resort to a tight money policy in 
order to combat inflation, but this turn- 
around was shortly followed by an attempt 
to reverse fiscal policy as well. The borrow- 
ing requirement of the public sector for 
1973-74 generated by the March 1973 
budget was just under £43 billion or 
about 7 percent of GDP. A supplementary 
budget introduced in December 1973 
sought substantially to reduce the borrow- 
ing requirement for 1974-75, and at the 
beginning of March 1974 it was forecast to 
be £3.4 billion. Although some observers 
were worried that the reversal was being 
implemented a bit too rapidly for comfort, 
particularly as far as the rate of monetary 
expansion was concerned, it nevertheless 
appeared that in the winter of 1973-74, 
some kind of rough and ready sanity was 
being restored to the conduct of macro- 
economic policy in. Britain despite prevail- 
ing economic orthodoxy. In fact, the very 
opposite was happening. 

Budgets are usually an annual affair in 
Britain, but the December 1973 budget 
was the first of a series of five in a sixteen- 
month period. Even the most orthodox 
Keynesian might find such zeal for fine 
tuning excessive, and suspect that all was 
not well with the conduct of policy during 
these months. However, the actual aggre- 
gate outcome of these budgets bore so 
little resemblance to the government’s ex- 
pressed intentions at the time of their in- 
troduction that the only reasonable con- 
clusion can be that 1974 saw the disinte- 
gration of the machinery of macro-economic 
policymaking in Britain. During the fiscal 
year 1974-75, the public sector intended to 
borrow just under 5 percent of GDP but in 
fact ended up borrowing about 10 percent; 
public sector borrowing for 1975-76 is 
running at about 12 percent of GDP and 
over one-quarter of this borrowing again 
was not forecast. This unintentionally 
highly expansionary fiscal policy ran against 
a continued tight monetary policy, and the 
unemployment statistics for 1974-75 are 
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eloquent testimony as to which policy tool 
proved the more powerful. 

At this stage there can be no definitive 
account of what went wrong with the bud- 
getary process in 1974-75, but two broad 
factors seem to have contributed to the 
debacle, the first political and the second 
technical. The Labor government elected 
in early 1974 replaced statutory wage con- 
trols with a voluntary program known 
first as the “Social Compact” and later as 
the “Social Contract.” Its essence was that 
the trade unions agreed to limit their de- 
mand for increased wages to the rate of 
inflation, while the government in turn 
agreed to maintain for a while the price 
control program of their predecessors, to 
freeze certain key prices such as rents, and 
to subsidize certain basic foodstuffs. Since 
it was never specified whether the rate of 
inflation to which wage demands were to 
be limited was the past rate, the current 
rate, or the expected rate, it was not even 
necessary for anyone to resort to subter- 
fuge in order to achieve whatever wage in- 
creases market conditions indicated. 

General wage inflation coupled with 
price restraint in the public sector involved 
nationalized industries in increasing defi- 
cits; food subsidies had to be paid; and a 
rent freeze in an economy where about 
one-third of households occupy already 
subsidized publicly owned housing ensured 
a further open-ended commitment to pub- 
lic expenditure. One cannot lay the social 
contract at the door of professional econo- 
mists, either inside or outside of govern- 
ment service.”* They are more culpable of 

” However in August 1974 the NIJESR, though 
doubting that the Social Contract would achieve all its 
aims, was nevertheless arguing that it be given a year 
to run as a prelude however to a new round of statutory 
controls (p. 6). In House of Commons (1974), respond- 
ing to a question about the desirability of statutory 
wage and price controls, Sir Kenneth Berrill, then Chief 
Economic Advisor at the Treasury, is recorded as having 
said, with more than a little irony, “I do not think Iam 
able to answer that because the present view of the 
Government, and, therefore, of the Treasury, is that a 


voluntary incomes policy will work” (p. 141 in House 
of Commons, 1975, para. 496). 
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whatever it was that went wrong with 
official and unofficial forecasts of inflation 
and unemployment rates in 1974-75. Pub- 

. lic expenditure planning in Britain is car- 
ried out in real terms. Government de- 
partments are automatically granted funds 
to cover inflation induced cost increases. 
There is no current purchasing power cash 
budget to constrain their, expenditure. 
Such a modus operandi means that errors 
in forecasting the inflation rate and rela- 
tive prices play havoc with government 
finances. At the same time, the whole 
thrust of British government forecasting 
is geared to predicting real income and un- 
employment. Forecasts of the inflation 
rate are ancillary to this goal, so that it is 
not too surprising that such forecasts are 
relatively unreliable. The major part of 
the error in forecasting public sector bor- 
rowing in 1974-75 seems to have arisen 
from underestimates of the effects of in- 
flation on public sector costs.” 

Even though public sector borrowing 
climbed steadily in 1974-75, and is doing 
the same in 1975-76, a relatively low rate 

. of monetary expansion was nevertheless 
maintained until the end of 1975. Although 
the current account of the balance of pay- 
ments remained in heavy though decreas- 
ing deficit throughout the period, the ex- 
change rate nevertheless remained stable 
between the end of 1973 until mid-1975 
when it fell abruptly to an effective de- 
valuation of about 30 percent below its 
Smithsonian parity. The explanation of 
these facts is straightforward. First, the 
ratio of sales of public sector debt to the 
nonbank public to total public sector bor- 
rowing remained high throughout 1974 and 
1975. Moreover, the oil price increase of 


2 See House of Commons (1975) for an account of 
these and other factors affecting public sector borrowing. 
I base my account of the role of the inflation rate in 
official forecasting on the Treasury’s evidence to the 
House of Commons Public Expenditure Committee. 
See House of Commons (1974, paras. 426-33, pp. 127- 
30 and paras. 455-63, pp. 134-35). 
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1973 led to large capital inflows to Britain, 
first as oil producers invested surplus funds 
in London, and secondly as the increase in 
the prospective value of North Sea oil at- 
tracted development capital. In addition 
to this the public sector actively raised 
funds in foreign markets over this period. 

The effects of the exchange rate being 
thus supported by capital inflows and pub- 
lic sector borrowing were to permit real 
domestic expenditure to remain substan- 
tially above domestic output and to ensure 
that the inflation rate was somewhat lower 
than it otherwise would have been. Policies 
to reduce the level of public sector borrow- 
ing must form a key part of any strategy 
that is to restore long-run stability to the 
British economy, and the period of ex- 
change rate stability during 1974-75 might 
have played a valuable role in smoothing 
out the inflation rate a little while such 
policies were implemented. However, this 
breathing space was wasted; all that was 
accomplished by the delay in the decline of 
the exchange rate was to transfer to late 
1975 and early 1976 some inflationary 
pressure that would otherwise have been 
felt earlier. In 1974-75, rising unemploy- ` 
ment generated by, but not attributed to, 
monetary policy inhibited the authorities 
from any serious attempts to tighten up on 
the fiscal side, though given the breakdown 
in the machinery of policy implementation 
already described, it is far from clear that 
they could have succeeded in this endeavor 
if they had tried. 


VI 


The British economy at the beginning 
of 1976 presents a confusing picture. The 
public sector is borrowing over 12 percent 
of GDP, much of this to finance transfers 
and subsidies. Increasingly this borrowing 
requirement must be met domestically. 
At the same time, unemployment, though 
rather low by current international stan- 
dards, is still high enough to create a major 
political problem. The government is un- 


VOL. 66 NO. 4 


dertaking all manner of piecemeal job sav- 
ing and creating schemes to deal with it 
and these are, of course, adding further to 
public expenditure. Inflation still seems to 
be regarded in official circles as mainly a 
cost-push phenomenon, and recently in- 
troduced wage controls are. going for a 
while to seem successful as unemployment, 
generated by the tight monetary policy set 
in motion in 1973, has its predictable effect 
on the inflation rate. The one hopeful as- 
pect of the current situation is that far 
more attention is now being paid to the 
behavior of the money supply than in the 
past, and the government has recently and 
publicly committed itself not to permit 
renewed rapid monetary expansion. The 
question remains, however, as to how dur- 
able that commitment will prove to be. 

The key to maintaining a reasonable 
monetary expansion rate in Britain must 
be a reduction in public sector borrowing. 
It is inconceivable that this can continue 
to run at the rate of 12 percent of GDP 
without thereby generating a renewed ac- 
celeration in, the rate of money creation.” 
The inflation rate is now falling rapidly, 
and an upturn in real economic activity 
is forecast for 1976. Both of these factors 
should help to bring the borrowing require- 
ment down, and there seem to be no in- 
superable technical problems involved in 
preventing a large increase in the monetary 
expansion rate. 

The real danger in the present situation 
is political. There is no sign of any early 
fall in the unemployment rate, and the 
government must find itself under increas- 
ing pressure to “do something” about this 
problem. If those in authority are con- 
vinced that inflation has been brought 


2 It is fair to record that this seems to be the view of 
The Economist, which now pays much more attention 
to the role of monetary factors in generating inflation 
than it did even as late as 1974. See, e.g., January 
24, 1976, where it is noted that “Mr. Denis Healey 
will keep tighter screws on money and demand than any 
of his postwar predecessors during [1976]. So far so 
better” (p. 71). 
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down in 1975-76 not by monetary policy, 
but rather by the use of wage controls, and 
if they are also persuaded that high un- 
employment makes such controls less 
rather than more effective, as is still being 
argued in some circles,” then they will be 
strongly tempted to implement expan- 
sionary fiscal policy, accompanied by wage 
and price controls, whose consequences for 
monetary expansion and the inflation rate 
will be qualitatively similar to those of the 
1972-73 episode, even if resort is had to 
import controls in an attempt to shore up 
the exchange rate and hence to offset 


' “imported” inflation. In short, whether 


1975 has seen the peak in Britain’s post- 
war inflation, or merely an upper turning 
point in a continuing and explosive series 
of cycles remains to be seen. 


27 See, for example, Lord Kahn (1976). 
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Can a Rise in Import Prices Be 
Inflationary and Deflationary? 
Economists and U.K. Inflation, 1973-74 


By Marcus H. MILLER* 


In June and July of 1974, the influential 
Expenditure Committee of the House of 
Commons heard submissions from econo- 
‘mists in the public and private sector on 
“Public Expenditure, Inflation, and the 
Balance of Payments,” House of Com- 
mons (1974). The hearings came just a few 
months after the sharp rise in oil prices, 


and the demise of a Conservative govern- . 


‘ment whose incomes policy had made no 
special allowance for a rise in -coal miners’ 
income despite the increase in energy 
prices. The witnesses called to give evi- 
dence included prominent British macro- 
economists of both Keynesian and Mone- 
tarist persuasions; thus, for example, Lord 
Kahn and David Laidler both spoke be- 
fore the Committee. 

The Committee reported, “We are told 
that a rise in the price of imports was both 
inflationary and deflationary” (para. 23), 
which they understood to mean “price in- 
creasing and employment reducing.” They 
also noted that the various witnesses were 
far from unanimous in what they thought 
the impact effects would be, and in what 
they recommended by way of policy. This 
paper will initially focus on how Keynes- 
jans and Monetarists. expected the shift 
in the terms of trade to affect prices and 
output, and what policy conclusions were 
derived, using evidence given to the Com- 


* London School of Economics and Graduate School 

of Business, University of Chicago. I would like to thank 

‘ M. J. Artis, T. Burns, S. G. B. Henry, R. A. Jackman, 

D. Laidler, D. Sargan, and J. Wise for their comments, 

without implying that they would accept the views ex- 
pressed here. 
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mittee. The main reason. for concentrating 
on this aspect of recent inflation is evident 
from inspection of Figure 1 which shows 


- how severe was the shock of the rise in im- ` 


port prices over the period 1973-74 (im- 
port unit values rose by over 60 percent 
from 1973-II to 1974-II). 

Later I discuss how the inflationary 
effects of such an external shock may be 
amplified by what Sir John Hicks (1975b) 


has dubbed “real wage resistance,” so that 


a bout of “imported” inflation may be fol- 
lowed by a spell of “home-grown” infla- 
tion. Some witnesses (including those from 
the Treasury and the National Institute) 
had referred to the possibility of. infia- 
tionary pressures from this source (House 
of Commons, paras. 49, 50, 136, 498). 

I will argue, however, that neither the 
Committee nor Hicks gave sufficient at- 
tention to the role of the incomes policy 
in operation when the price of oil rose so 
dramatically. For this policy not only in- 
volved confrontation with the coal miners, 
it also led to the linking of the wages of 


` about one-third of the work force to the 


retail price index, at a time when the latter 
rose sharply because of a change in terms 
of trade. Thus the incomes policy helped 
to prevent real wages from falling when 
economic circumstances called for such a 
change. 

Perhaps it is not surprising, therefore, 
that the report had very little positive to 
say about incomes policy, confining itself 
to expressing the view that “a permanent, 
statutory prices and incomes policy is in 
modern Britain politically both imprac- 
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FIGURE 1. RETAIL PRICES, AVERAGE EARNINGS AND ImrorT Prices (unit values) 


Source: NIESR Review. 


Definitions: Average Earnings (gB) (Wages + Salaries Combined) % increase on year earlier 
Important Unit Values—% increase on year earlier 


Retail Price Index—% increase on year earlier 


ticable and objectionable” (para. 44). An 
incomes policy calling for a dramatic re- 
duction of nominal wage growth was 
nevertheless implemented by a Labour ad- 
ministration within a year of the report 
being published, and the future prospects 
for the exchange rate appear to depend 
heavily on the appropriate extension of 
such a policy beyond July 1976. Though 
I criticize the policy of indexing wages 
pursued over the period 1973-74, my ex- 
amination of. the determination. of real 
wages indicates a, useful role for incomés 
policies in mitigating the ‘‘cost-push’’. in- 


flationary pressures that arise from in- 
creased taxation and from changes in the 
terms of trade. ` 


I. The Economic Situation Prior to 
the Oil Price Rise 


Prior to analyzing the consequences of 
the rise in import prices from mid-1973 to 
mid-1974, I must briefly consider the 
situation before then. The economy as a 
whole was in what has been referred to as 
a “super-boom” as a consequence of ex- 
pansionary action on a number of fronts. 

As regards fiscal policy, for example, 
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there had.been a substantial increase in 
the “adjusted budget deficit” since 1971 
(see Table 1). The figures show that the 
adjusted deficit. had risen by about 15 
percent since 1971, despite the fiscal drag 
to be expected during such a recovery. 
Monetary policy had also been extremely 
lax since the reform of the monetary sys- 
tem in 1971.1 Broad money, Ms, grew by 
over 50 percent from mid-1971 to mid- 
1973, for example. 

Soon after it had become apparent that 
the economy was set for a period of very 
rapid expansion, there was a run on sterling 
with the result that the currency was 

‘floated in mid-1972. The immediate ad- 
justment was a 10 percent fall in the 
“effective” rate from its Smithsonian par- 
ity, but this was followed by a further de- 
preciation of 7 percent in the first half of 
1973. Not surprisingly, in the circum- 
stances described, unemployment fell from 
3% percent in mid-1972 to 2} percent in 
mid-1973. 

In an effort to contain the undoubted in- 
flationary pressures generated by this 
combination of fiscal, monetary, and ex- 
change rate stimuli, the Conservative gov- 
ernment, much against its inclinations, in- 
stituted a three-stage incomes and prices 
policy as follows: 

A freeze on wages and salaries was intro- 

duced in November 1972 (though not 

until after a large number of double- 
figure anticipatory settlements had been 
` rushed through in the preceding months) 
and lasted until the end of. March, al- 
though pre-freeze agreements, of which 
there were many, were allowed to stand. 
This was followed by Stage 2, in which 


increases of up to £1 per week ‘plus 4 per 
cent were permitted (with a ceiling of 


1The program of changes was called “Competition 
and Credit Control.” As part of this program ceilings 
on bank lending were scrapped and what control there 
was on bank lending was supposed to come from control 
of “reserve assets’; but these were in plentiful supply 
for much of the time, and burgeoning government defi- 
cits were taken by the banks to indicate that the 
supply would continue. 
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£250 per annum) and then from Novem- 
ber 1973 Stage 3, in which the allowable 
increase’ was basicall y £2.25 per week or 
7 per cent (with a ceiling of £350 per 
annum). [NVI ESR Review, 1974, p. 18.] 


In addition, and of vital importance for 


the subsequent course of events, under 


Stage 3 wages could be “indexed” for 
twelve months under a threshold agree- 
ment which came into operation when the 
retail price index (RPI) rose by more than 
7 percent above its level in October 1973.? 

With import prices rising by 25 percent 
over the year to mid-1973, earnings rose 
by 15 percent and prices by 10 percent 
over the same period, despite the incomes 
policies (which did allow for certain costs 
to be passed on). The deflationary budget 
and the drastic action to control the 
money supply taken in November. 1973 
were designed to offset some of the then 
existing inflationary pressures and are not 
to be thought of as the response to the oil 
crisis. The sort of reaction appropriate toa 
rise in the oil price itself is considered 
next. 


IL The Keynesian Diagnosis . 


I turn to the Keynesian account of how 
the sharp rise in the price of imports at 
constant exchange rates was “‘both infla- 
tionary and deflationary.” G. D. N. Wors- 
wick, Director of the National Institute of 
Economic and Social Research, endorsed 
this view before the Committee (paras. 
132-35) and I .will cite extensively from 
the National Institute’s cuaneny: review 
in what follows. 

- I must first warn the reader that a large 
change in relative prices of this kind plays 
tricks with key macro-economic measures. 
Thus, we may have a rise in the domestic 


2 The maximum compensation for inflation was at the 
rate of 40p per week for every 1 percent rise in the 
RPI, which was designed to represent complete com- 
pensation for the average male manual wage earner 
(but was clearly more than that for the lower paid and 
less for the better paid). 
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TABLE 1—Apjustep PUBLIC 


Secror Dericir: 1970-74% 














Weighted Deficit 
Weighted Weighted Weighted Less Impact of 
Receipts Expenditure Deficit Oil Deficit 
1970 25.3 - 33.0 7.7 — 
1971 24.3 33.0 8.8 = 
1972 23.3 33.4 10.1 EE 
1973 f 23.4 33.6 10.2 = 
1974» 
Mar. I 24.9 34.6 9.6 7.6 
Mar. IT 25.7 35.0 9.3 7.3 
Nov. I 25.7 37.4 11.8 9.8 
Nov. II 25.2 37.4 12.2 10.2 





‘Source: NIESR Review (1975, pp. 14-16). 


a All figures expressed as percentage of current GDP; the weights attempt to measure 
- a the effect of budget components on aggregated demand; no attempt is made to “stan- 
dardize” the budget on full employment income. 
b I before budget changes; II after budget changes. 
¢ The impact of the oil deficit on aggregate demand is put at 2 percent GDP. 


price level without any change in the GDP 
deflator, and a fall in real incomes without 
any change in GDP. at constant prices. 
This may be seen most clearly by leaving 
on one side any employment effects, and 
by assuming also that the rise in import 
prices leaves domestic wages and profits 
unchanged in nominal terms. Defining 
nominal income as. Y=PF—P,;M, where 

_ F is the total final sales, P is the associated 
price index,? M is the volume of imports, 
and Py is the price index for imports, we 
may further assume that M =mF, so im- 
port volumes depend upon the total final 
sales. (Ignoring the price elasticity of de- 
mand for imports is not unreasonable for 
the case of raw materials and oil.) Given 
that sales and import volumes are con- 
stant, the domestic price level P may rise 
as higher import costs are passed on, with- 
out any change in domestic nominal in- 
comes; hence the GDP deflator is not an 
appropriate index of inflation in these cir- 
cumstances, when it is “foreign costs” not 
“home costs” which have risen. 


è Final sales includes exports (as well as government 
purchases and private consumption and investment). 
For the sake of simplicity it isassumed thet the price 
of exports moves in line with that of goods sold do- 


Nor is constant price GDP a good mea- 
sure of real national income since, with vol- 
umes unchanged, such a constant price 
measure will show no change; yet clearly 
real incomes fall when prices rise relative to 
constant nominal income, as can be seen 
from defining’ real national income as 


` YR=YV"/P=F—MP;/P. The fall in the 


nation’s real income due to the shift in 
the terms of trade between 1973 (first half) 
and 1974 (first half) was estimated by the 
Central Statistical Office to be over 5 per- 
cent (see article by J. Hibbert). 

The Keynesian account of the infla- 
tionary impact of the rise in the price of 
imports. can now be expressed simply 
enough. Real national income has to fall, 





mestically, so that one index P can be used for all such 
sales. The important consequences of the price of exports 
rising relative to other domestic sales are thus not con- 
sidered in this paper. The Southampton University 
econometric model being constructed by I. F, Pearce 
and his colleagues is specifically designed to examine 
the effects of such changes. l 

4 In answer to questions on this point, Wynne God- 
ley answered as follows: 


The real national output is defined as the total value 
of what we produce valued at constant prices—that 
is including exports at constant prices but excluding 
imports at constant prices. The real national income is 
defined as the total factor income deflated by the price 
of domestic expenditure. [House of Commons, para. 89} 
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but if nominal incomes are rigid downward 
at a given level of employment, the fall in 
real incomes must take place by prices 
rising relative to factor incomes, as im- 
port costs are passed on. Nor would ap- 
preciating the exchange rate to prevent 
any rise in the price of final sales P obviate 
the need for a fall in nominal factor in- 
comes, since the appropriate upward float 
would only be a fraction of the initial rise 
in the price of imports; which is one reason 
why Keynesians were not inclined to rec- 
ommend exchange rate changes in this 
context. ` 

We have seen that (even with floating 
exchange rates) stability of final output 
prices would only be achieved by a fall in 
nominal factor incomes relative to what 
they would have been in the absence of the 
shift in the terms of trade. Such a fall 
would, in the Keynesian view, require a 
rise in unemployment. Now, as we see 
below, Keynesians were in jact predicting 
a rise in unemployment in these circum- 
stances, though their policy prescriptions 
were to offset this and to accept the “im- 
ported” rise in the price level. 

On the income-expenditure approach, 
the fall in real income described above will 
tend to reduce aggregate demand. As the 
National Institute reported: “The de- 
mand-contractionary impact of the new oil 
prices (akin to a large increase in indi- 
rect taxes except that the proceeds accrue 
to foreigners) was . . . quickly appreciated 
in this country” (NIESR Review, 1975, 
p. 9). While the fall in national real in- 
come will obviously depress domestic ag- 
gregate demand, the net effect of such a 
“transfer” of income depends crucially on 
the marginal propensity to consume U.K. 
exports on the part of the recipients of the 
transfer. While this propensity is high for 
many raw material producers, it was 
widely accepted that this would not be so 
for the Arab oil producers; hence, the net 
impact of the oil price rise was reckoned to 


be contractionary.® Assuming no change in 
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exports, the appropriate expansionary ac- 
tion on the income-expenditure approach 
is for the government to cut taxes by the 
fall in national real income, so that real 
national disposable income remains con- 
stant, or to increase its own expenditure 
by the marginal propensity to spend out 
of the real income loss (see the Appendix). 

This is illustrated in Figure 2 which 
shows total final sales F on the vertical axis 
as an increasing function of real income Y* 
on the horizontal. The cost of imports, 
whose volume depends on F, is subtracted 
from F to give a measure of domestic-in- 
come-creating expenditure (current GNP 
deflated by the price of total final sales) 
on the vertical axis. From a position of 
equilibrium with the current account bal- 
ance at full employment (with sales at Fo), 
the terms of trade (hk=P;/P) shift from 
ho to h, reducing full employment real na- 
tional income by Modh from YẸ to YT. As 
we can see, there is a deficiency of aggre- 
gate demand at this new level of full em- 
ployment real income. To avoid the unem- 
ployment associated with the equilibrium 
shown at Y{ and total final sales of only 
F,, the authorities must increase the ratio 
of expenditure to income, as shown by the 
schedule F*(1—hym), through an increase 
in their own spending or a cut in taxes or 
some combination of the two. 

By splitting total final sales into ab- 
sorption A and exports X, and plotting 
Yr—A and X~hM against real income as 
in the lower panel, it is clear that preserv- 
ing full employment at Fo in this way in- 
volves accepting a deterioration in the cur- 


5 The NIESR Review (1975) reported that: 


The new Chancellor was quick to point out to his 
colleagues in other finance ministries the strength of the 
contractionary forces involved and urged them— 
especially those with strong external accounts—to take 
offsetting reflectionary action . . . for nearly the whole 
year his exhortations fell on stony ground—the 
Americans, in particular, delayed in the hope of forcing 
the oil price down again, while in other countries the 
implication that acceptance of external deficit neces- 
sarily meant the acceptance of greater budgetary 
deficit ... was not taken to heart. [pp. 9-10 
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FIGURE 2 


rent balance equal to the reduction in real 
national income. 


6 How much real income will fall in the absence of 
government action obviously depends on the slopes of 
the two schedules. One of the principal issues investi- 
gated by the committee was the contention by Wynne 
Godley and Francis Cripps of Cambridge University 
that the schedule showing the excess of real income 

-over absorption would not increase markedly with real 


As for the fiscal action actually taken 
by the U.K. authorities in 1974, the 
NIESR Review (1975) noted that: 


The Chancellor’s intention actually to 





income, implying a large. multiplier effect of import 
price changes on domestic income and employment. 
The committee concluded only that Godley’s hy- 
pothesis “was not obviously discredited” : (House of 
Commons, para. 37). 
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reduce the U.K.’s budget deficit in his 
(admittedly provisional) March budget 
appeared to run counter to his correct 
analysis of the situation of the industrial 
world as a whole.... The subsequent 
budgets of July and November and, 
most importantly, the revision of the 
March estimates, restored consistency 
between the Chancellor’s words and his 
deeds. [p. 10] 


As can be seen from Table 1, the increase 
in the adjusted budget deficit between 
1973 and the end of 1974 just matched the 
deflationary impact of the oil deficit on 
U.K. demand (put at 2 percent by the 
National Institute). Although the increase 
in the weighted deficit between March and 
the end of the year was to a large extent 
“nondiscretionary,” the fact that the au- 
thorities did not act to reverse this in- 
crease in the November budget shows that 
they were willing to act in such a way as to 


offset the contractionary impact of the oil — 


‘price increase.’ 
III. The Monetarist Diagnosis 


While Keynesians were in favor of let- 
ting the rise in prices reduce real incomes 
and were more exercised about the level.of 
employment, Monetarists scoffed at the 
idea that there was any need to “import 
inflation” in this way and recommended 
a policy of not increasing ‘‘monetary de- 


mand” in response to the adverse change ~ 


in the terms of trade. But if final prices 
are not to rise when, as a result of the 
change in the terms of trade, real incomes 
have fallen, then, as we have seen, nominal 
incomes must fall below the path that 
they would otherwise have followed. This 
is not to say that Monetarists expected 
money wages to fall; simply that their 


1Some of the nondiscretionary increase in govern- 
ment expenditure was the result of public sector wages 


and salaries rising faster than predicted (over a period - 


in which many such increases were indexed to the retail 
price index). Some of the adverse cost-inflationary 
effects of this rise in public sector incomes are consid- 
ered briefly below. 


MILLER: INFLATION IN BRITAIN 507 


principal policy recommendations, if they 


- were not to lead to unemployment, re- 


quired that money wages would rise less— 
in the presence of a shift in the terms of 
trade—than they would otherwise have 
done. 

Monetarists were, moreover, not par- 
ticularly concerned about the effect of 
such a slowdown in incomes on aggregate. 
demand, since of course for them the 
principal determinant of nominal expendi- 
ture is the money supply, not nominal in- 
come. In two crucial and characteristic 
respects, therefore, the Monetarist ap- 
proach to events differed from its Key- 
nesian counterpart; first, Monetarists were 
relatively optimistic about the possibility 
of deflecting money wages downward 
from their previous path, and, second, they ` 
ascribed much less importance to the ef- 
fect of incomes on expenditure. To illus- 
trate these differences, we will examine the 
position taken by Laidler in his evidence 
to the Expenditure Committee as de- 
scribed in the final report (which was 
written, it so happened, with the assistance 
of another Monetarist, Alan Walters, as 
specialist adviser to the Committee). 

On an implicit assumption of flexibility 
in factor costs, the Monetarist approach® 
proceeded by comparing the “supply” of 
goods to the home market with the ‘‘mone- 
tary demand” for them, the latter being 
related principally to the domestic money 
stock. For any given level of domestic out- 
put, the supply for the home market is de- 
fined by what is left over after export de- 
mand has been met. As to the level of ex- 


.port demand, the Committee put it to the 


witnesses that “Realistically they must 
assume... that the full additional cost of 


8 The approach adopted by U.K. Monetarists at that 
time had little in common with what is now called “the 
monetary theory of the balance of payments.” For 
more detail of the Monetarist position, reference can 
be made to the pamphlet by Harry Johnson et al. and 
especially the Appendix to that piece, which was 
written by Walters (who had published an earlier ver- 
sion in December 1973). 
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the increase. in the price of oil is bor- 
rowed from the suppliers of that oil. As- 


suming that the same quantity of oil is- 


imported, it follows that the supply of 
goods on domestic markets is not affected 
at all by the price rise. The question is 
then what would happen to the demand 
for these goods” (para. 48).° 

Laidler’s answer to the question -posed 
was summarized in the next paragraph of 
the report and we quote this at length: 

Professor Laidler argued that provided 

there was no increase in the rate of 

growth of money supply there was no 
reason to suppose that demand would 
be further augmented so that there would 
be no additional inflationary effect. He 
agreed with all witnesses that there 
would be an increase in the price of oil 
and of those goods which use oil inten- - 
sively relative to the price of other 
goods. But then in Professor Laidler’s 
terms the rate of inflation of other prices 
during this period will be somewhat less 
than the rate of inflation which they 
would have experienced in the absence 

of the oil price rise. [para. 49] 

So, with the same volume of goods sup- 
plied to the domestic market and with no 
change in the growth of the money supply 
in response to the change in import prices, 
we are to expect basically no change in the 
path of the domestic price index. Some 
goods will inflate faster, but others less. 
How about factor incomes? They must, of 
course, have grown more slowly, because 
if they showed no change, then the price 
level would have risen. 

The striking difference between the two 


` schools can be graphically illustrated as in 


Figure 3. In the right-hand panel the 
principal features of the Keynesian income 
expenditure treatment are repeated from 
the previous section. In the left-hand panel, 
with the price level on the horizontal axis, 


? The need to borrow overseas is because the exchange 

rate is assumed to be fixed, and the volume of exports 

_ to be constant, and it is for this reason that the supply 

of goods to the home market is said to be unaffected by 
the rise in import prices. 


SEPTEMBER 1976 


we portray the essence of the Monetarist 
account. 

We take as a starting point a position of 
high employment and current account 
balance with total final sales at Fo and 
real income at Y?. The supply of goods to 
the domestic market, i.e., for domestic 
absorption, is total final sales less exports. 
Together with the initial price level, this 
“supply” gives the value of domestic ex- 
penditure in the initial equilibrium; see 
point A. Through this point is drawn a 


- schedule showing those combinations of 


domestic absorption and prices which have 
the same nominal value. Along this sched- 
ule, to use Monetarist terminology, “mon- 
etary demand” is constant, and as Laid- 
ler’s account indicates, the level of 
monetary demand is principally governed 
by the money stock. 

What effect does a change in the terms 
of trade have ceteris paribus on the equi- 
librium at A where the “demand” and the 
“supply” schedules intersect? Under the 
conditions put forward by the Committee, 
that exports are unchanged and so is the 
money stock, the answer is, of course, none 
at all! Hence the strict Monetarist conclu- 
sion that with no change in the growth of 
money, all will be well—no imported infla- 
tion and no fall in output or employment. 

The Keynesian view was that by ap- 
propriate fiscai action, jobs could be pre- 
served, but at the cost of “importing in- 
flation.” Hence, with no change in vol- 
umes, the value of domestic expenditure 
would rise as equilibrium shifted (from A 


.to B in the figure) and this would require 


an appropriately permissive monetary 
policy. In the absence of fiscal stimulus, 
however, Keynesians predicted a contrac- 
tion of aggregate demand which would 
lower real incomes by more than the fall 


- due to the shift in the terms of trade. In, 


Figure 3 this recession equilibrium is 
shown at a level of real income labeled K, 
which is associated with a lower level of 
total final sales (F1) and so a lower supply 
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of goods to the domestic market. Assum- 
ing that prices stay at Pı even in the reces- 
sion, the value of domestic expenditure has 
risen above its initial level (compare 
point H with the constant monetary de- 
mand schedule), although the value of 
nominal income will have fallen (see 
point J). Since, given a low enough 
“multiplier,” a Keynesian contraction can 
thus imply a rise in the value of ex- 


penditure, a policy of keeping monetary | 


demand constant may require an even 
greatey recession. Thus, in the figure, 
keeping monetary demand constant in the 
face of prices which do not fall back from 
P, would require a contraction of supply to 
point Æ, which is associated with a fall of 
real incomes to some point between K 
and M. 

So, while Keynesians expected a rise in 
prices” as an explanation of U.K. in- 
flation, and argued for “a gradual return 
mended expansionary fiscal policy and per- 
missive monetary policy, the Monetarist 


logic predicted no inflation or recession as . 
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a consequence of the change in the terms of 
trade so long as fiscal and monetary policy 
were unchanged. Such is the contrast of 
views and policy recommendations stem- 
ming, in my opinion, from the different 
assumptions as to factor price. flexibility 
and the determinants of aggregate demand 
mentioned earlier. 

It should be mentioned that Laidler 
did, in his evidence and elsewhere, some- 
what qualify the stark Monetarist position 
portrayed above. Thus he acknowledged 
that the fall in real income would have 
some effect on aggregate demand (see 
House of Commons, para. 187); and he did 
argue, on the subject of the oil price rise, 
that ‘‘the Government might be wise to 
permit a temporary inflation in order to 
help us over these frictions. It might be 
wise and it would have to permit it” (see 
Laidler). It hardly seems likely that Laid- 
ler and other Monetarists would wish such 
qualifications to be taken very far, how- 
ever, as this would make their position 
approximate to that of the Keynesians. 
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However, in early 1974, Johnson, Laidler, 
Walters, and others signed an open letter 
to the Prime Minister (see Johnson et al.) 
which dismissed “the myth of world 
prices” as an explanation of U.K. in- 
flation, and argued for “a gradual return 
to the aim of a balanced Budget,” and 
recommended cuts in government ex- 
penditure and rises in taxation in order to 
secure a gradual reduction in the rate of 
increase in the money supply. 

In his recent critique of Monetarism, 
Hicks (1975b) concludes, as I have done, 
that the Monetarist proposal to prevent 
imported inflation by controlling aggre- 
gate demand would require increased un- 
employment since domestic factor incomes 
have to be reduced.!® ‘‘So,” he concludes, 
“a Monetarist policy, applied to the 
emergency we have been discussing, is 
strictly deflationary. It involves a con- 
traction of demand, below the level it 
could have been allowed to reach if the 
external situation had been more favor- 
able.” He goes on to note, “If several 
countries affected by the shift in the terms 
of trade all simultaneously adopted the 
monetarist policy, there is certainly a 
question whether a contraction, simul- 
taneously adopted in this manner, could 
be kept under control. It is, therefore, 
very fortunate that this has not happened. 
In none of the cquntries affected has there 
been an attempt to go so far. But. the 
price of not going so far has been an all- 
around increase in the rate of inflation” 


(pp. 8-9). 


10 Members of the Chicago Money and Banking 
Workshop pointed out that if the demand for nominal 
balances depended upon nominal income (Y) (and not 
nominal domestic expenditure, P(F—Xo), as assumed 
in the above account of the position taken by Laidler 
and Walters) then a constant money stock would in 
fact “validate” the rise in final output prices due to 
imported prices. This is the interpretation of the 
Monetarist position which Hicks followed in his 
critique. Whether the quantity of money is more 
stably related to factor incomes or to domestic ex- 
penditure on final output appears to be an unsettled 

. issue among Monetarists. 
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IV. Real Wage Resistance 


The majority of witnesses before the 
Public Expenditure Committee agreed 
that the rise in the cost of imported raw 
materials and oil would increase the price 
of final output, which would be consistent 
with nominal wages not falling in response 
to the change in terms of trade. But some 
witnesses raised the possibility of further 
rounds of inflation as “people try to offset 
the increase in their cost of living by 
asking for more wages” (see comments by 
Sir Kenneth Berrill in House of Commons 
report, para. 498). This was put most 
clearly by G. D. N. Worswick when he 
argued: “If all of us just took the rise in 
the price of oil on the chin that would be 
one thing, but most of us do not; we say, 
‘Our income is unchanged and prices have 
risen. We wish to restore our real in- 
come.’ ” (See House of Commons report, 
para. 136.) 

The reason wage earners may resist a 
fall in the real wages in this manner, ac- 
cording to Hicks (1975b), is that: 

The wage earner’s test for fair wages is 

not simply a matter of comparison with 

other people’s earnings; it is also a mat- 
ter of comparison with his own experi- 
ence in the past. It is this which makes 
him resist a reduction in the purchasing 
power of his wage, and even a reduction 
in the growth of that purchasing power 
to which he has become accustomed.” 


[p. 5] 


Hicks has attributed much of the recent 
U.K. inflation to this phenomenon of 
“real wage resistance.” 

Now J. D. Sargan (1964) has fitted to 
U.K. data an equation which incor-. 
porates this notion that money wage 
behavior is largely determined by the 
attempt to restore real wages to a target 
level which grows steadily through time. 
Using a modified version of his equations, 
it is shown in the Appendix how a change 
in the terms of trade can as a consequence 
shift the output-inflation tradeoff in the 
domestic economy. 
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% Real Wage Gap 
and % Wage/Price 
“Inflation 


The ideas involved are illustrated in 
Figure 4. The schedule ro in the top panel 


shows the marginal product of labor at a . 


point of time as a decreasing function of 
the number of people employed, n, both 
in logs. This marginal product must, in an 
open economy, be measured ‘net of import 
requirements. (Thus in the levels it is the 
addition to the volume of final output net 
of the volume of imports required multi- 
plied by the terms of trade or, to use ear- 
lier notation, it is (dF /dN)(1—mP:/P) 
where n=log N.) Hence, though a deteri- 
oration in the terms of trade will not 
affect the physical productivity of labor, 
_it will adversely affect the value-added by 
labor, as shown by the shift from 7o to rı in 
the figure. The other schedule 77 shows 
the desired or equilibrium real wage and 
can be, in the words of Sargan (1964), 
“interpreted as representing the joint 
nature of wage-bargaining procedure” (p. 
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38). The equilibrium real wage was esti- 
mated to fall with the number of people 
employed (relative to a given work force) 
as the demand for labor and the bargain- 
ing strength of the unions declined, It was 
also reckoned to rise through time (at 
roughly 2 percent per annum), though 
there was some evidence that this trend 
was reduced by the wage freeze at the end 
of the 1940’s. (For simplicity such trends 
are ignored in the figure.) 

The lower panel shows the percentage 
rate of change of money wages as a frac- 
tion a of the percentage “real wage gap” 
between desired and actual real wages in 
the period before, plus what inflation was 
then expected. Although inflation expec- 
tations were not found to be significant by 
Sargan (1964, 1971), they are included in 
this account with a coefficiént of one in 
the light of more recent work on wage 
determination by J. Johnston and M. 
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Timbrell. 

Of course, if there are no further changes 
in the exchange rate or foreign prices, 
then domestic wage/price inflation will in 
time offset the initial adverse shift in the 
terms of trade. This, in itself, would have 
required a considerable rise in British 
wages and prices after the 1973-74 rise in 
import prices; but in what follows it seems 
more appropriate (in the light of what 
later took place) to assume that the ex- 
change rate depreciates to prevent such 
domestic inflation reversing the initial 
change in the terms of trade. Given that 
there are no subsequent changes in the 
terms of trade (and ignoring productivity 
trends), the growth of wages and prices 
should be the same, and the common rate 
of wage/price inflation is shown in the bot- 
tom panel. 

Consider the implications of the initial 
adverse shift in the terms of trade for in- 
flation in such a model, given that the 
authorities maintain aggregate demand 
and “validate” inflation by providing the 
required money supply. From an initial 
equilibrium with the real wage at OA, and 
zero inflation (although it could be any 
other steady-state rate), the system will 
be moved into disequilibrium with a real 
wage gap of AE, as the level of prices 
rises relative to wages. As long as there is 
no change in inflationary expectations, 
moreover, the rate of wage and price in- 
flation will subsequently be a AE. If, for 
example, a is 1/3 and the period is a quar- 
ter (see the article by Sargan, 1964), then 
a 5 percent real wage gap would mean in- 
flation of just under 7 percent per annum. 
But as is familiar from the debate about 
the Phillips curve, expectations cannot 
long remain unchanged in these circum- 
stances, so inflation will tend to accel- 
erate; and, with a unit coefficient on 
expected inflation with employment at 
mo (at point G in Figure 4, for example, 
actual inflation will exceed what was an- 
ticipated). 
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As can be seen from the figure, the only - 
level of employment where a steady-state ` 
rate of inflation is now feasible is at mr. 
The increase in the level of unemployment 
required to permit steady-state rates of in- 
flation will depend upon the slope of 7, as 
well as that of vf, but for the latter, 
Sargan’s initial calculations involved 
doubling the level of unemployment in 
order to reduce the equilibrium real wage 
by 3 percent; and subsequent estimates 
(see Sargan, 1971) have found the equi- 
librium real wage. even less sensitive to 
the level of unemployment. So the ‘“‘natu- 
ral rate of unemployment” implicit in 
these relationships is quite sensitive to 
changes in the real wage.” 

As is evident from the Appendix, this 
account of inflation as being related to a 
real wage gap actually bears a strong 
family resemblance to the “expectations 
augmented” Phillips curve (differing pri- 
marily by the inclusion of the lagged . 
real wage variable). By that token, this 
explanation is as free of money illusion as 
the long-run vertical Phillips curve. Thus 
the nature of equilibrium embodied in the 
above relationships does not preclude 
steady-state inflation matched by steady 
depreciation of the currency and growth 
in the money stock. Also, as we have noted, ` 
under fixed but adjustable exchange 
rates, a devaluation from a position of 
initial equilibrium would be offset by 
domestic inflation, given accommodating 
monetary policy. 

The inclusion of Sargan’s lagged real 


2 The natural rate of unemployment here denotes 
specifically that rate of unemployment associated with 
the level of employment where the net marginal 
product of labor equals the bargaining-equilibrium 
(making steady rates of inflation possible). Note that 
even if the bargaining-equilibrium real wage at a point 
of time may be insensitive to the level of unemploy- 
ment, there is more chance that the érend of this 
equilibrium rate may be lowered by higher unemploy- 
ment. If this is so the natural rate of unemployment may 
given time return to the original level, as the net margi- 
nal product of labor rises faster than the target real 
income. 


VOL. 66 NO. 4 


wage variable does make a considerable 
difference, however, since it explains how 


there would still be upward pressure on 


wage costs even if there is no change in the 
level of employment or in inflationary 
expectations. It does in this way explain 
shifts in the natural rate of unemployment 
‘(as defined above). These shifts will pre- 
sumably be reversed in time as the change 
in the real demand for labor is appreci- 
ated by the suppliers of labor, but in the 
meantime maintenance of high levels of 
employment will be associated with ac- 
celerating inflation. 

This description is consistent with 
Hicks’s (1975a) account of the U.K. pre- 
dicament. There he notes that the primary 
product crisis marked a sharp fall in the 
real earning power of British labor, and, 
he continues, l 

Now that the veil of money has been so 

largely stripped off, we have to face it in 

terms of traditional economics, waking 
up from the sweet Keynesian dreams 
that have been with us so long. When 
the real demand for labor falls (as it has 

fallen) then, traditional theory says, . 

either there must be a fall in real wages, 

or there must be. unemployment.... 

It is the attempt to bring about such a 

fall in real wages by a lag in money 

wages behind money prices—a lag which 
has by now become quite undependable 

—that is the principal cause of the ac- 

celeration of inflation. [p. 19] 


Nor was Hicks optimistic about the ca- 
pability of fiscal or monetary policy to 
secure the requisite reduction in the real 
wage by controlling demand and increas- 
ing unemployment. Writing later in the 
year (1975b), he concluded: “One is there- 
fore led to be more charitable to the ‘social 
contract’ and to the ‘£6 limit’—and to the 
successors which it is only too likely will 
have to follow them—than one is tempted 
to -be from one’s economist’s prejudices” 
(p. 13). 


Unfortunately, however, the operation 
of Stage 3 of incomes policy over the 
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period November 1973 to July 1974 helped. 
to offset any reduction of real wages be- 
neath trend, and so to institutionalize such 
real wage resistance for a year, as I ex- 


plain in the next section. 


V. Incomes Policy: Stage 3 
Stage 3 was designed under the pre- 


‘sumption that the terms of trade would 


shift in favor of the United Kingdom 
over the year following October 1973. 
With wages and salaries subject to a 
ceiling of 7 percent per annum and pro- 
ductivity growing by 3 percent, it thus 
appeared reasonable to assume that prices 
would not rise by as much as 7 percent; 
hence the policy allowed for compensation 
to be paid for increases in the price index 
above 7 percent from the starting date of 
the policy. 

Thus the policy encouraged wage earn- 
ers to assume that their real incomes would 
not fall; indeed, since wages were widely 
expected to “drift” above the 7 percent 
ceiling up to around 10 percent, the policy 
was consistent with a rise of 3 percent in 
real wages (without any triggering of the 
price threshold payments). 

When the terms of trade shifted sharply 
against the. United Kingdom and these 
higher costs were passed through into the 
retail price index, the operation of the 


. ceiling on nominal increases had the 


initial effect of producing the “Keynesian” 
result that nominal incomes showed no 
reaction to the price rise and real wages 
fell. Thus by the first quarter of 1974 real 
wages ‘had fallen by over 2 percent; see 
Table 2. i 

But when three threshold payments 
were triggered by the Retail Price Index 
passing the 7 percent mark in April, the 
situation was. transformed completely. 
For those who had threshold agreements 
and had settled their annual wage. in- 
crease, there was no further fall in real ` 
wages; for those who had threshold agree- 
ments and had yet to settle, the entire 
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TABLE 2—INCREASES IN AVERAGE Rear Wacss, 1973-75 
. . Percentage Increase over Quarter 

Hourly Retail Real Wages Hourly Retail Real 
Indices Wage rates Prices (1)+(2)x100 Wage Rates Prices Wages 

1970 = 100 (1) (2) (3) (4) (5) (6) 

1973: 1 _ 138.4 122.2 113.3 = = ES 
2 -143.6 125.3 114.6 3.8 2.5 1.3 
3 150.2 127.7 117:6 4.6 1.9 2.7 
4 153.7 131.8 116.6 2.3 3.2 —0.9 
1974: 1 158.1 137.2 115.2 2.9 4.1 —1.2 
2 166.3 145.3 114.5 5.2 5.9 —0.7 
3 181.2 149.4 121.3 9.0 2.8 6.2 
4 193.0 156.1 123.6 6.5 4.5 2.0 
1975: 1 205.7 165.6 124.2 13.3 6.1 7.2 
2 221.8 180.7 122.7 7.8 9.1 —1.3 
3 235.0 188.7 124.5 6.0 4.4 1.6 








Source: for cols. (1) and (2): NIESR Review, various issuses, 


money wage increase of the settlement 
was fully indexed. Assuming roughly half 
the settlements were still to come in the 
second half of the year following Septem- 
ber 1973, an average fully indexed money 
wage increase of about 10 percent per 
settlement would raise the national aver- 
age wage by about 5 percent, which would 
then offset the 2 percent fall in real wage 
over the preceding six months to give a 
rise of 3 percent over the year as a whole. 
As can be seen from Table 2, real wages 
did in fact rise by just over 3 percent from 
third quarter 1973 to third quarter 1974. 

In terms of the analysis of the last sec- 
tion, the situation under the incomes 
policy after April was one of very powerful 
“real wage resistance” which could be 
expected to produce a very rapid accelera- 
tion of inflation as prices were marked up 
on wages and so triggered further price 
increases. This did, of course, happen to 
some extent, as the 5 percent rise in real 
wages mentioned above was achieved by a 
14 percent rise in wages relative to a 9 
percent rise in prices in six months; see 
Table 2 and Figure 1. 

The acceleration of inflation required to 
reduce real wages, under indexation which 
adjusted wages to prices with a delay of 


about a month or so, would have been 
enormous, and as we have seen real wages 
actually rose on trend over the year from 
1973 third quarter. This rise was made ` 
possible partly by increasing subsidization 
of prices by the government and partly by 
a squeeze on company profits as prices 
were held back under the provision of the 
Price Code. According to the National 
Institute (WIESR Review, 1975, p. 31) the 
operation of this Code probably reduced 
the price level by something of the order 
of 2 percent below what it might otherwise 
have been by the third quarter of 1974. 
The increase in the level of subsidies was 
by no means sufficient to prevent the 
real wage rise from reducing profits, and 
the National Institute (VIESR Review, 
1975, p. 35) noted that the share of profits 
(after stock appreciation and deprecia- 
tion) fell from 12.6 percent of national in- 
come in 1973 to 10 percent in third 
quarter of 1974 (and the Financial Times 
index of share prices fell by roughly one 
half over the same interval). l 

It is apparent that the Government 
made an error in promoting the indexation 
of wages to the Retail Price Index (which 
of course includes import prices and in- 
direct taxes as well as “home costs”).!? 
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There were those who suggested therefore 
that the government should shoulder the 
responsibility of actually paying the thresh- 
old, giving as it were a wage subsidy, the 
costs of which could have been borrowed 
from abroad. Such a scheme, like that 
discussed by John Flemming would have 
acted to prevent the cost of labor from 
rising above its productivity. (Thus in 
terms of Figure 4, a subsidy of AE per 
capita could have preserved real wages 
constant and prevented the profit share 
from falling.) The assumption behind 
such proposals was that real wages would 
not rise (above the level given by the 
initial subsidy) over a period of a year 
or more, so the rising productivity of 
labor would reduce the subsidy required. 
But subsequent experience has shown that 
any such subsidy could only have been 
paid as part of a tough incomes policy. 
Under the voluntary “Social Contract” 
prevailing after the end of Stage 3, real 
wages, far from falling below trend, rose 
very rapidly, increasing by 7.2 percent in 
the first quarter of 1975 alone! 

It is clear that after Stage 3 real wage 
resistance as described by Hicks was over- 
taken by a more determined upward pres- 
sure for real wages. Partly, no doubt, 
labor leaders were encouraged by their 
ability to negotiate rapidly rising real 
wages earlier that year, but there was also 
a lack of will on the part of the Labour 
government to resist wage rises in the pub- 
lic sector (following the experience of the 
Conservative Administration with the 
miners). The transmission of these wage 
pressures to the private sector was aided 
by talk of “rescuing” or nationalizing 


£ The case for choosing the GDP deflator as a more 
appropriate index for wage contracts in these circum- 
stances is made by Jackman and Kurt Klappholz. In 
this they depart from what Milton Friedman had to 
say when he spoke about U.K. inflation on B.B.C. 
radio soon after the oil price rise and appeared to 


endorse index linking to a general price index, as under 


the threshold arrangement. 
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companies which might be unable to pay 
such increases. Another factor reckoned 
to have put upward pressure on real wages 
was the increasing burden of taxation 
required to pay for the price subsidies, 
transfers, and spending programs of the 
Labour government. The Chancellor of 
the Exchequer appealed to labor unions 
to take account of the value of these 
various components of government spend- 
ing when they set their wage demands 
(arguing that these elements, dubbed the 
“Social Wage,” were worth £20 per week 
—over a third of the national average 
wage). 

In spite of the Chancellor’s appeals, it 
was increasingly evident that money wage 
settlements were increased in response to 
higher taxation despite the benefits flow- 
ing from the expenditure financed there- 
with. Dudley Jackson, Herbert Turner, and 
Frank Wilkinson had in 1972 argued that 
there existed a wage-tax spiral, and econo- 
metric evidence that taxes affected wage 
settlements was provided by Johnston and 
Timbrell in 1973. 

It thus appeared possible, alarmingly 
enough, that an increase in taxation could 
have much the same sort of effect on the 
inflation-employment relationship as the 
rise in the price of imports examined in the 
last section. This would mean that the 
maintenance of the same level of output 
and employment by aggregate demand 
management would be associated with in- 
creasing inflation. Preventing wage infla- ` 
tion from raising prices by price controls, 
moreover, would simply lead to a collapse 
of profits and so investment. In the article 
already cited, Johnston and Timbrell 
noted that the “perverse” positive rela- 
tionship between wage inflation and un- 
employment they found there “would be 
consistent with a theory that suggested 
variations in unemployment as the conse- 
quence of changes in wage rates, so that 
increases in money wages, beyond what 
current shifts in the production function 
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and current market conditions . . . would 
bear, result in lower employment and 
higher prices” (p. 165). Such ‘a conse- 
quence has indeed followed the rapid rise 
in real wages in 1974 and 1975, when it 
was found that merely maintaining ag- 
gregate demand was not sufficient to 
ensure the employment of labor whose 
cost to employers exceeded its productivity 
as increasing labor costs outstripped price 
inflation. 


VI. Conclusion 


I conclude first that it was virtually 
inevitable that the steep rise in the price 
of imports from 1973 to 1974 should have 
resulted in a sharp rise in domestic prices. 
In this, I am in agreement with the major- 
ity of witnesses giving evidence before the 
Public Expenditure Committee. Further- 


more, so long as wage and salary earners. 


were unwilling to reduce their real income 
beneath the path they would have followed 
without the shift in the terms of trade, 
there existed pressures to perpetuate and 
amplify this “first round” of price in- 
creases. Such latent real wage resistance 
was undoubtedly strengthened by the 
prevailing incomes policy which failed to 
allow for the need to reduce real incomes 
and encouraged the use of threshold agree- 
ments which lirtked money wages to the 
_ Retail Price Index. 

How much of the increase in money 
wages was a consequence of the provisions 
of the incomes policy (which involved 
eleven “triggers” of threshold payments 
in seven months) is, as ever, a matter of 
assessing what would have happened in 
their absence; doubtless there would have 
been pressure for interim pay awards, but 
I conclude that the incomes policy added 
significantly to the backlash of prices on 
wages. If incomes policy can in this way 
affect wage behavior for the worse, it can 
also in my view affect it for the better (see, 
for example, the effect of incomes policy in 
July 1975 after. the real wage explosion 
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under the voluntary. social contract). i 
In the circumstances described, “Key- 
nesian” policy recommendations which 
focused simply on maintaining the level of 
aggregate real demand failed to foresee the 
collapse of private investment demand and 


` employment as rising real wages made it 


increasingly unprofitable to “supply” the 
goods demanded. The Monestarists’ pre- 


‘scriptions for controlling nominal demand 


were, in my opinion, based on an ex- 
cessively optimistic view as to the flexi- 
bility of real and nominal wages; conse- 
quently a deeper recession would have 


. been required for Monetarist policy to 


work in the circumstances than they 
would have expected. 

` While the recent inflation in the United 
Kingdom is hardly something of which one 
can be proud, I end by noting some 
benefits which have flowed from the ex- 
perience. First of all, it has made union 
leaders more aware of the vulnerability of 
investment and employment in the private 
sector to real wage pressures, so that it is 
now more widely appreciated that large 
wage increases that do not lead to price 
increases will probably lead to unemploy- 
ment. Second, the reaction of money wages 
to increasing taxation has impressed on 
politicians the need to weigh against the 
political benefits of increased government 
expenditure the political costs of such 
inflationary reactions to the taxes required 
to. finance them. Finally, it has made the 
public at large afraid of inflation and more 
willing to do what is necessary to 
prevent it, , 

APPENDIX 
1. Keynesian Demand Management 


Using GDP at current factor cost as a 
measure of ‘‘nominal income,” YY, implies 


YY = PF — P;M 


where F is total final sales, M the volume of 
imports, Pr the price of imports, and P the | 
price of total final sales (net of indirect 
taxes). For simplicity, it is assumed that the 
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. price of exports moves in line with the price 
index for total domestic expenditure. “Real 
income” F? may be obtained by deflating 
YY by the price of final output, so 


yy Pr 
YE = — = F —— M = F -hM 
P © P 


where k denotes the ratio of the price of 
imports to that of domestic output and is 
thus a measure of the terms of trade. 

The most common behavioral assump- 
tions can be summarized as 


M = mF 
F=C+I+GixX 
=C(Y? ~T)+1+G4+X 


using standard notation for the components 
of expenditure, and letting T denote the real 
level of direct and indirect taxes. To main- 


tain total final sales constant by demand’ 


management in the face of changes in the 
terms of trade, the appropriate fiscal policies 
are implied by 


dF = C’dY® — C'dT +dG+dX =0 


assuming no change in investment (and no 
relative price elasticity of imports, which is 
noz too inappropriate for raw material and 
energy imports). The change in real income 
if total final sales are constant is simply 
—mF dh; so if the volume of exports does 
not respond with any alacrity, the requisite 
fiscal policy actions on this Keynesian anal- 
ysis are: 


dG |arao = — C'A YE = C'mFdh 
dT |ao-0 = AYE = — mF dh 


Splitting taxes between indirect and direct 
taxes as follows: 


l 
T =-—(F-X T 
CEA +T, 


where h is the rate of indirect taxation on 

total domestic sales, the appropriate change 

in the indirect tax rate, celeris. paribus, is 
dt; mE 


meS dh 
G+ F-X 





The dependence of taxes on income is 
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ignored in Figure 2 of the text. 


2. Inflation, Real Wages, and Employment 


The following is a modifed version of 
Sargan’s equations: 


Target or Bargaining Equilibrium Real Wage 
(A1) *=ßo+ Bin + Bo(t + 1) 


Expectations-Augmented Wage Adjustment 
Equation 


(A2) Aw = a(Lr* — Lw + Lp) + Lr 
The Price Equation 
(A3) p =y +ntr 

+ (w — R(= y) + y:Ti 
The Determination of Output per Capita 
(A4) R= y+ ylk n) +t 


where w= log of index of money wage rate 
p=log of index of retail prices 
fı =log of index of import prices 
R=log of index of output per capita 
T;=log of ratio of consumption ex- 
penditure’ at market prices to 
consumption expenditure at factor 
cost 
r*=log of equilibrium or target real 
wage 
n=log of number of people employed 
k=log of capital stock 
w= anticipated inflation 
t=time, measured in quarters from 
some base date 
L=the lag operator, p(t—1) =L p(t) 
A=1i-L 


Assuming that for t>0 there is no change in 
indirect taxes, employment, capital stock, 
or the relative price of imports and domestic 
output (as when the exchange rate floats to 
offset domestic inflation), then we have 
Ap=Apr, AT;=0, AR=y, Ar*=f for t>0 
and so, from (A3) and (A4), 


(AS) 


which, if we denote the actual real wage by 
r, can be rewritten as 


(A6) 
Substitution into (A2) yields _ 


Ap = Aw — y 


Ar= y 
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(A7) Ap = a(Lr* — Lr) — y + Lr 


so the rate of inflation increases with the 
lagged gap between the equilibrium real 
wage r* and that which is actually paid r, 


and also with lagged inflation expectations . 


w. (The net negative effect of productivity 
. growth is shown in (A9) below.) Corre- 
sponding to (A6) we can describe the level- 
of real wages 7(t) as 


- (A8) r(t) = r(0) + y 


where from (A3) and (A4) we find that the 

real wage at time zero is r(0) = y1(w(0) — pr(0)) 
+ (1-11) (vat va((0) —2(0))) —yo— eT (0) 
So r(0) is a decreasing function of #(0), as in 
Figure 4. By substituting into (A7) we obtain 


(A9) Ap = a(Bo + Bin(0) — r(0)) 
— (1 — ajy + Lr 


on the assumption that the trend in the 
equilibrium real wage fz, matches the trend 
in output per man y. Since » will vary in- 
versely with unemployment, this equation 
‘is not unlike an “expectations-augmented 
Phillips curve,” modified to take account of 
the level of real wages. Assuming that no 
inflation is expected, then the rate of in- 
flation is simply given by 


(A10) Ap = a(Bo + Bin(0) — r(0)) 
~ Lay 


which is the rate discussed in the text; but 
if =¢(L)Ap where ¢(1) =1, then (A9) im- 
plies that inflation will accelerate upwards 
or downwards depending on the sign of the 
right-hand side of (A10). 

Thus, one could by setting (A10) equal to 
zero and “solving” for n(0) define a “natural 
rate of employment” (and correspondingly a 
“natural rate of unemployment”) which 
would prevent any changes in the rate of 
inflation and so permit expectations defined 
by @(L)Ap to be fulfilled. This natural rate 
of employment will fall if pr(0) rises, see 
Figure 4. 

Indirect taxes have the effect of lowering 
the real wage as defined above. To allow for 
the additional possibility discussed in the 
text that the speed of adjustment of money 
wages depends upon the gap between a 
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desired real wage and the real wage nel of 
income law, and assuming for simplicity a 
proportional rate of income tax, one could 
modify equation (A7) to read: 


(A11) Ap = a(Lr* — Lr — LT.) 


where T,=/log (1—proportional rate of in- 
come tax). Assuming the tax rate is un- 
changed t=0, this would change (9) to 


(A12) Ap = a(Bo + Bin(0) — r(0) — T.(0)) 
— (1 — ajy + Lr 


where z(0) is defined as before. It is obvious 
from this how a rise in rate of income taxa- 
tion has the same impact on the inflationary 
process as a reduction in real wages by a 
change in the terms of trade. 
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The British Inflation: 
Indigenous or Imported? 


By Joun WILLIAMSON AND GEOFFREY E. Woop* 


Since 1970 it has been asserted with in- . 


creasing force that the recent worldwide 
acceleration of inflation has a common 
cause (see, for example, Hans Genberg and 
Alexander Swoboda; David Laidler and 
Michael Parkin, Section 5; William Nord- 
haus). This cause is usually found in the 
expansionary monetary policies pursued in 
the United States during the period of the 
Vietnam War. Our principal purpose in 
this paper is to examine whether this 
theory provides a convincing explanation 
for the acceleration of inflation in the 
United Kingdom in the period since 1967, 
which ‘would imply that Britain’s infla- 
tionary problems have in large measure 
been imposed upon her. 

One possible basis for contending that 
British inflation was caused by global in- 
flation lies in the view that arbitrage in 
traded goods is sufficiently perfect to pre- 
vent the price of British-produced trade- 
ables diverging significantly from the price 
level set on the world market. We examine, 
and reject, this view in Section I. This 
means that British inflation cannot be 
explained as merely a local reflection of 
worldwide experience, but needs to be ex- 
plained in terms of both the operation of 
the British economy and its reactions to 
developments in the rest of the world. In 
Section II we therefore attempt such an 
explanation on the basis of an examination 
of recent British economic history. In Sec- 
tion III we state our conclusions about 
British experience and sketch some im- 
plications for the interpretation of global 
inflation. 


* University of Warwick and City Universiiy, Lon- 
don. ; 
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I. The Perfect Arbitrage Hypothesis 


The hypothesis that the “law of.one 
price’ prevents the price of tradeable 
goods produced in different countries di- 
verging even in the short run has been 
popularized in many of the simpler mone- 
tarist models of the balance of payments, 
and forms the basis of the “Scandinavian 
model” of inflation (see, for example Gösta 
Edgren, Karl-Olaf Faxén, and Clas-Erik 
Odhner). This hypothesis is to be sharply 
distinguished from the hypothesis that in 
the long run the inflation rates in different 
countries which maintain fixed exchange 
rates between themselves must move in 
parallel; the latter can hold, even if short- 
run substitution elasticities are relatively 
low, through the income effects and mone- 
tary repercussions of trade imbalances 
which are ultimately induced by the emer- 
gence of price discrepancies. The hypothe- 
sis of no short-run price independence rests’ 
on the presence of very high substitutabil- 
ity between the goods produced in different 
countries. This is plausible enough where 
primary products are concerned (and some 
empirical support has been provided by 
Genberg, pp. 21-23), but questionable in 
the case of manufactured goods, which is 
the case of overwhelming importance for a 
country such as the United Kingdom. 

Table 1 shows three sets of comparisons 
between British and foreign prices of man- 
ufactures. Column (1) compares the unit 
value index for British exports with that 
for all countries, while column (2) provides 
a similar comparison with the U.K.’s prin- 
cipal individual trading competitor. Col- 
umn (3) shows a similar comparison be- 
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TABLE 1—RELATIVE PRICES OF BRITISH AND FOREIGN MANUFACTURED Goons, 1966-75 








Ratio of British export Ratio of British export Ratio of British wholesale Effective 
prices to German 
export prices 


prices to foreign 
export prices 


(1970= 100) . 
DM/£ 
prices to British exchange exchange 

import prices rate rate 
(1)* 2 8)? (4)2 (5)e 
1966 107 105 111 115 126 
1967 104 106 ` 111 114 126 
1968 99 102 99 100 109 
1969 101 101 98 100 107 
1970 100 100 100 100 100 
1971: 101 98 108 100 97 
1972 103 99 110 95 91 
1973 95 86 98 85 75 
1974 94 89 91 82 ` 69 
1975 96 91 99 74 62 





® Unit value index for exports of British manufactures (SITC 5-8), divided by the unit value index for manu- 
factured exports of all countries. Source: NIESR Review, Table 19. 

b As for column (1) except that the unit value index for German manufactured exports replaces that for all countries. 

© The British wholesale price index for home sales divided by the unit value index for British imports of manu- 
factures. Source: Monthly Digest of Statistics, Tables 141, 173. 

d Bank of England Quarterly Bulletin, Table 29, and calculations extrapolating effective rate calculations back 
prior to 1972, on the basis described in Economic Trends, June 1974. ' 

e DM per pound from trade conversion factors in International Financial Statistics. 


tween British wholesale prices and the 
unit value index for imports of all manu- 
factures. All three columns show a degree 


of variation, with ranges from 13 to 23- 


percent, that hardly seems consistent with 
perfect arbitrage. Comparison with col- 
umns (4) and (5) suggests that these varia- 
tions are in part explicable as a response to 
exchange-rate changes, which, according 
to the perfect arbitrage hypothesis, should 
have no impact on relative prices. 

It is of course true that unit value in- 
dices leave something to be desired as 
price indices because changes in the quan- 
-tity composition of trade can cause a 
change in the index even if no individual 
price is altered. There is little reason to 
dismiss the evidence exhibited in Table 1 
on this ground, however, since the only 
systematic bias introduced is that price 
divergencies are understated inasmuch as 
goods that become too expensive to sell 
tend to drop out of the index. Neverthe- 
less, both in order to provide a check on 
the aggregate comparisons shown in Table 


1 and because the subject is of inherent 
interest, an examination was made of 
micro price changes in what may plausibly 
be considered the representative manufac- 


. tured tradeable good, the automobile. This 


was done by calculating annual price 
changes for individual automobile models 
produced in the United Kingdom and 
models imported into the United Kingdom 
from each of the five countries (France, 
Germany, Italy, Japan, United States) 
which exported four or more types of auto- 
mobile to the United Kingdom during the 
period 1967-75. The outstanding charac- 
teristic of these figures was the range of the 
price increases recorded within each year; 
the standard deviation of price increases 
averaged 6.8 percent with a minimum of 
4.6 percent, while the range averaged 38.5 
percent with a minimum of 25.1 percent. 
(For British-produced cars the minimum 
standard deviation was 3.8 percent and the 
minimum range was 17.4 percent.) These 
variations in relative prices are incon- 
sistent with the view that there is perfect 
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TABLE 2——FREQUENCY OF PRICE INCREASE OF FOREIGN-PRODUCED AUTOMOBILES 
IN U.K. MARKET, 1967-75 








Sterling 
depreciation 
greater than 

5 percent 

Range of price increase in 

terms of price increases of 

British-produced models 
Bottom quartile or below 11.5 
Second quartile | 24 
Third quartile 19.5 
Top quartile or above j 31 


Sterling No “significant” 


appreciation exchange- 
greater than rate 
5 percent change . Total 
8 67 86.5 
2 30 56 
1 7 27.5 
0 13 44 


Note: Price data were the manufacturers’ recommended retail prices in the United 
Kingdom, including tax, given in the first issue in May each year of Motor. One figure 
_(the first listed) was selected for each maker which supplied identically described models 
in consecutive years, This procedure gave between 21 and 27 observations for British- 
produced cats, and between 25 and 28 observations for foreign-produced cars in each year. 


arbitrage, and suggest rather that auto- 
mobiles have to be analyzed as differen- 
tiated products whose market conditions 
permit differential price movements. 
These data also permitted a further test 
of the prediction of the perfect arbitrage 
hypothesis that prices are unaffected by 
exchange-rate changes. The observations 
` on the price increases of British-produced 
models were used to calculate medians and 
quartiles for the price increases in each 
year. These figures were then used to clas- 
sify price increases of foreign models into 
the four categories shown in the rows of 
‘Table 2. The observations of foreign model 
price increasesswere also classified into 
years in which sterling depreciated by 
‘more than 5 percent against the currency 
of the producing country (col. 1), those in 
which sterling appreciated by more than 
5 percent (col. 2), and the remainder, in 
which there was no significant exchange- 
rate change (col. 3). The perfect arbitrage 


hypothesis would suggest that the dis- 


tributions recorded in the three columns 
should not differ significantly, while the 
more traditional view that exchange-rate 
changes produce at least short-run effects 
on price competitiveness would lead one to 
expect a preponderance of observations in 
the bottom row of column (1) and the top 


row of column (2), relative to column (3). 
A chi-square test reveals that the tendency 
in this direction shown in Table 2 is not 
consistent with the view that the three 
columns are drawn from a common popu- 
lation.! In view of the absence of any at- 
tempt to allow for other factors, such as 
differential inflation, that could in general 
be expected to offset at least in part the 
impact of exchange-rate changes, this con- 
stitutes decisive refutation of the view that 
changes in exchange rates do not produce a 
short-run impact on prices. It follows that 
a more subtle explanation of the interna- 
tional interdependence of inflation rates is 
required than the hypothesis that they are 
rigidly linked together by goods arbitrage. 


II. External Factors in the British Inflation 


The analytical framework which we re- 
gard as appropriate for analyzing inflation 
is in most essential respects the same as 
that endorsed by Laidler and Parkin in 
Sections 3 and 4 of their admirable survey 
of inflation theory. Inflation has to be 
analyzed within a comprehensive macro- 
economic model encompassing a theory of 


1 The value of chi-square was 55.2 with six degrees of 
freedom, as against a critical value of 12.6 at the 5 per- 
cent confidence level. 
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TABLE 3—BRITISH INFLATION AND MEASURES OF EXTERNAL INFLUENCES 
(All figures are percentages) 
. 
Effect Effect 
of of terms- 
Impact import Increase of-trade 
Real of price inprice Increase change 
Increase trade Increase reserve increase of non- in price Increase on i 
of final Inflation Unemploy- surplus in money increase onreal manufac-of manu- in price potential Sterling, 
Wage output expecta- ment (percentof supply on money money tured factured — ofall consump- depreci- 
increase prices tions rate of GNP) (Ma) supply supply imports imports imports tion ation 


a) (2) (3) (4) (5) (6) 


1960-65 
average 

1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 - 


ears 
An 


tilt 
NRO 
~ 


DSa o N KN e w 
MOR MOWOAS EH 
F ba) 

PP ONR UH OO 
ti+ 
a tn in 


e N Npa 


ma pa 


ND D a a wn 
ONODWNOYN DRO 
PP ARN AD A o 
by N N La O I DO BS BS ee et 
‘ Wa we nw a N mC 
SERSSBRESEES 

OF Poor ros 


N ON bea pet ee pe 
nubbba ina 


w 
w 
+ 
ra 
ra 


Note: All figures are percentages; n.a. =not available. 


(7) 8) (9) (10) (14) (12) (13) 





4.5 — 0.2 0 1 1 j0.4] 0 
—1.9 — 0.3 -1 4 2 +0.4 0 
—4.0 0 0 1 0 +0.2 1 
-9.6 —2.0 8 17 ML —0.7 14 
4.6 — 0.9: 5 5 5 —0.2 0 
8.4 —0.7 3 4 4 +0.8 0 
11.9 — 0.9 8 1 S +0.2 0 
0.2 =07 5 3 4 0 5 
—3.8 — 6.1 33 21 27 -3.1 10 
—4.7 15.6 71 33 53 —6.1 4 
2.7 - 3.2 11 13 12 +2.8 10 





Col. (1): Year-on-year increase in hourly earnings in manufacturing. Source: NIESR Review, Table 8. 
Col, (2); Year-on-year increase in total final prices, Source: N.ILE.SR. Review, Table 7. 
Col, (3): Estimate of inflation expectations, based on survey data of John Carison and Parkin, pp. 136-37, Average of monthly figures. 


Col, (4): Source: NIESR Review, Table 6. 


Col. (5): The trade surplus that would have been realized on the basis of 1970 prices and actual trade volumes, as a percent of GNP. Source: 


Economic Trends, annual supplement, Dec. 1975, pp..97, 102. 


Col. (6): Ms, sum of seasonally adjusted end-quarter figures. Series starts 1963 (first row is therefore 1963-65 average). Source: Statistical Ab- 


siract, Table 12.2. ` , 


Col. (7): The percentage change in M3 resulting from reserve flows (including reserve borrowing). First row is 1963-65 average. Source: Statistical 


Abstract, Tables 12 and 21, 


Col. (8): Negative of col. (10), multiplied by the ratio of imports to GNP. This provides an estimate of the impact effect of import-price in- 
creases on real money balances, excluding any arbitrage-induced rises in domestic prices. 

Col. (9): Change in the unit value of imports of SITC 0-4, Source: Monthly Digest of Statistics (MDS) Table 141. 

Col. (10): Change in the unit value of imports of SITC 5-8. Source: MDS, Table 141. 

Col, (11): Change in the unit value of imports of SITC 0-8. Source: MDS, Table 141. 3 f . 

Col. (12): Change in the terms of trade, multiplied by the average of visible exports and imports, divided by private consumption. Source: 


MDS Tables 1, 124, and NIESR Review, Table 13. 


Col, (13): Depreciation of effective sterling exchange rate. Source: see col. (4) Table 1. 


the determinants of aggregate demand, a 
theory of the wage and price determination 
process, and a theory of the determination 
of the relevant expectations. Such a frame- 
work provides a wide variety of channels 
through which external factors can im- 
pinge on the inflationary process. Table 3 
presents data designed to outline the infla- 
tionary experience in Britain, and to 
quantify the major channels through which 
a comprehensive theory would suggest ex- 
ternal factors could have exerted an in- 
fluence on British inflation. 

There is no great difficulty in accounting 
for British inflation up to the middle of 
1969. On average the economy was run at 
a very high pressure of demand (see col. 
4) : there existed a rather general consensus 


that unemployment in excess of 12 percent 
—or, to the conservative, 2} percent—sig- 
nified a need for prompt demand reflation. 
The Phillips curve seemed a reasonably 
well-determined relationship which ex- 
plained why such an ambitious unemploy- 
ment target would produce marginally 
more inflation than was compatible with 
the maintenance of international price 
competitiveness, and in fact British prices 
rose about 1 percent per annum faster than 
the international norm. There was also, 
however, a widespread belief that the ex- 
perience of 1948-50—when government- 
inspired wage restraint was credited with 
having produced two observations sub- 
stantially below the Phillips curve, despite 
a major devaluation—demonstrated that 
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the Phillips curve was not an immutable 
relationship, and this led to hopes that in- 
comes policies might enable inflation to be 


slowed to the international norm without 


modifying the employment target, which 
was near universally regarded as a priority 
commitment. In the event these hopes 
were not fulfilled. Export prices became 
increasingly uncompetitive, and hence the 
employment target became -increasingly 
incompatible with a satisfactory payments 
outcome. This process could not go on in- 
definitely, and’ was eventually terminated 
by the devaluation of the pound in 1967. 
The immediate and almost mechanical 
effect of devaluation was to increase im- 
port prices, which rose in proportion to de- 
valuation in the case of manufactured im- 
ports (col. 10) but substantially less in the 
case of nonmanufactured imports (col. 9). 
Since the ratio of imports to GNP is about 
0.2, the average rise in import prices of 11 
percent in 1968 provides a simple cost-push 
explanation for the higher rate of price in- 
flation in 1968-69 as compared to 1966—a 
year in which the wage increase was similar 
(cols. 1 and 2). This initial and modest ac- 
celeration of inflation can be regerded as 
the reimportation of the inflation that had 
been exported during the years 1960-67, 
when there was a rise in British export 
prices some 6 percent greater than the in- 
ternational norm, a cumulative current ac- 
count deficit of some $2.6 billion, and a 
cumulative reserve loss of $4.7 billion 
(which was financed entirely by reserve 
borrowing). During the years 1968-70, 
price competitiveness was. restored to the 
level of the early 1960’s, the current account 
surplus totalled some $2.2 billion and the 
net gain in reserves amounted to $2.1 


? While quite a number of the studies that have been 
conducted on the effectiveness of incomes po-icies have 
found at least temporary effects on the rate cf inflation 
from some periods of incomes policy, the particular 
policies identified as successful have an embarrassing 
tendency to vary between authors. In addition to this 
lack of robustness, none of the reported estimates are 
large. 
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billion (despite the substantial reserve loss 
in the first postdevaluation year, 1968). 
-It is worth pausing at this stage to ex- 
amine whether, as has often been argued 
(for example, by Edward Bernstein), the 
maintenance of a pegged exchange rate 
prior to 1967 performed the function of | 
making the foreign sector a built-in stabi- 
lizer, thus alleviating demand pressures at 
cyclical peaks and so mitigating inflation. 
There is a general belief in Britain that 
this has been the case, although it is usu- 
ally described as the “problem” of how the 
balance of payments goes into deficit as 
full employment is approached. Compari- 
son between the trade balance as usually 
expressed, in nominal terms, and the state 
of the cycle suggests that there was some 
tendency in this direction. For example, 
the correlation coefficient between year-to- 
year changes in the trade balance as a per- 
cent of GNP and the unemployment rate 
for the four quarters starting in the middle 


_ of the year,’ was 0.62 over the period 1960- 


67. However, it is not the change in trade 
balance in nominal terms, but rather its 
change in real terms that is relevant from 
the standpoint of providing a built-in 
stabilizer. The correlation coefficient be- 
tween the real change in the trade balance 
(as is shown in col. 5) and unemployment 
on the same basis over the same period was 
only 0.39. One must therefore conclude 
that the existence of a pegged exchange 
rate provided only a modest alleviation 
of inflationary pressure through induced 
changes in the trade balance. The ex- 
planation of this surprising result pre- 
sumably lies in the very high degree of 
synchronization between the business cycle 
in the United Kingdom and that in the 
rest of the world. . A 

Even before the second half of 1969 
there were some indications that infla- 
tionary pressures were greater than could 


3 The time displacement was introduced to allow for 
the fact that unemployment is a lagging indicator of 
demand pressure. 
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be accounted for by the near mechanical 
cost-push effects of devaluation, in that 
existing estimates of the Phillips curve 
predicted lower rate of wage increase than 
those that actually occurred. In retrospect 
there are three plausible explanations of 
this development. First, there were major 
improvements in the social benefits avail- 
able to the unemployed in 1966. Second, 
inflationary expectations were substantial- 
ly raised by devaluation (col. 3: monthly 
figures show a sharp jump to 11.9 percent 
in November 1967, which fell back subse- 
quently, but not to predevaluation levels). 
Third, the lesser pressure from foreign 
competition after devaluation presumably 
increased the willingness of firms to con- 
cede wage increases. 

However, the major acceleration of 
British inflation occurred in late 1969, 
when the first “wage explosion” got under 
way with conspicuous wage settlements in 
excess of 15 percent. In the following year 
wage increases were some 6 percent higher 
than the 7 to 8 percent range that had 
previously been the maximum (col. 1). (It 
seems clear enough that wage increases, 
rather than price increases, were the ini- 
tiating factor in the intensification of in- 
flation: the contrary interpretation is in- 
consistent with the severe squeeze on 
profits of recent years.) | 

It is this first wage explosion in 1969-70 
which has always posed the greatest chal- 
lenge to accepted theories of inflation, as 
expounded by Laidler and Parkin, and 
hence led many of those who do not ques- 
tion the importance of demand and ex- 
pectational factors in generating inflation 
to believe that these do not exhaust the 
list of important independent influences on 
the wage-determination process. Unem- 
ployment was high by previous, if not by 
contemporary, standards, and rising. This 
slack in the economy arose from the im- 
pact of the deflationary fiscal policy 


adopted in 1968, and despite the major -. 


diversion of resources into the balance of 
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payments (equivalent in real terms to 
some 12 percent of GNP as compared to 
1967); deliberate fiscal deflation was, in- 
cidentally, by far the most important 
method whereby domestic absorption was 
curtailed to make room for a payments 
improvement, vastly outweighing the de- 
flationary impact of devaluation on real 
money balances which receives so much 
attention in the monetarist analysis of de- 
valuation (col. 8). Price inflation, though 
still above the predevaluation level, had 
declined somewhat from the level reached 
under the immediate impact of devalua- 
tion, which would seem to preclude an 
adaptive-expectations explanation based 
on observation of changes in the price 
level; and this conclusion is confirmed by 
the decline in the Carlson-Parkin measure 
of consumer price expectations, which is 
based on survey data (col. 3). Monetary 
policy, under the tutelage of the Interna- 
tional Monetary Fund (IMF), was tight— 
the money supply grew by only 3.2 per- 
cent, and domestic credit expansion was 
actually negative; which would seem to 
preclude a rational-expectations explana- 
tion based on the observation of mone- 
tary aggregates. Hence none of the factors 
emphasized in the standard theory of in- 
flation in a closed economy offers an ex- 
planation for this first wage explosion.* 


4 Itis only proper to acknowledge that the latest wage 
equations of the Manchester Inflation Programme, as: 
in the recent paper of Malcolm Gray, Parkin, and 
Michael Sumner, do not suffer from embarrassing 
positive residuals in 1969-70 (although the wage equa- 
tion does contain an ad koc dummy for 1971-72). The 
lack of a positive residual for 1969 is not surprising, 
since the equation is based on annual data, and the 1969 
annual total was only marginally affected by the wage 
explosion. The absence of a residual in 1970 does sur- 
prise us, in view of the absence from the explanatory 
variables (U, AU, and Ap*) of any variable that in- 
creased prior to the wage explosion. One possible ex-. 
planation lies in the measure of the expected price 
increase, which was taken as “U.K. firms’ expected 
change in the price of their [own] output estimated at 
the start of each year” (Data Appendix, p. 4). This is a 
quite illegitimate measure of price expectations in terms 
of the Manchester theory, since a high coefficient on 
this variable is consistent with the most rigorously 
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One alternative type of explanation 
points to international factors. It has al- 
ready been noted that the inflation reim- 
ported in 1969 through the current-account. 
surplus and reserve inflows was offset by 
domestic deflationary fiscal-monetary pol- 
icies, but there remains the possibility that. 
the improved competitiveness resulting 
from devaluation served to undermine the 
resistance to wage claims. Nordhaus, after 
all, in his comparative study of wage in- 
flation in seven countries, found that the 
scope for wage increases provided by 
foreign competition provided the best 
single explanation of British wage infla- 
tion. Comparison of columns 1 and 10 does 
not suggest that this is an entirely ade- 
quate explanation, and there are also three 
particular problems in placing primary 
emphasis on this factor. First, the increase 
in profit margins before the wage explosion 
does not appear to have been particularly 
large, as this theory would lead one to ex- 
pect.® Second, the theory does not explain 
why the wage explosion was delayed as 
long as late 1969, some two years after the 
devaluation that is claimed to have pre- 
cipitated it. Third, there is the problem as 
to why wage increases were maintained at 
this new higher plateau in 1971-72, after 
the competitive gains from devaluation 
had been eroded (Table 1). This is ex- 
plicable in terms of inflationary expecta- 
tions having been adjusted upwards to a 
new higher level by then as a result of the 





cost-push theory of inflation, provided that firms are 
reasonably competent at forecasting the wage increase 
that they will be obliged to concede. In particular, if, 
at the start of 1970, firms were aware that a wage ex- 
plosion had started, and expected to raise their prices 
in consequence, one would have an explanation of why 
the Gray-Parkin-Sumner wage equation has no positive 
residual, but the equation would in no sense explain the 
wage explosion. 

5 For example, the ratio of profits of companies and 
public corporations to income from employment in- 
creased only some 7 percent in 1969 as compared to 
1967, and was still some 9 percent below the level of 
1965 (when, admittedly, capacity utilization was dis- 
distinctly higher). Source: NIESR Review, Table 8. 


SEPTEMBER 1976 


wage explosion (although the Carlson- 
Parkin estimates of price expectations 
shown in col. 3 of Table 3 do not provide 
strong support for this interpretation), but 
not in terms of a theory which asserts that 
the wage-determination process is domi- 
nated by a concern to maintain interna- 
tional competitiveness. Hence, while we do 
not doubt that relative international prices 
constituted a permissive factor “in the 
initiation of the wage explosion, we find 
difficulty in placing primary emphasis on 
this factor. 

The other alternative type of explana- 
tion points to what Laidler and Parkin 
term ‘‘sociological” theories, such as the 
frustration of wage earners at having their 
expectations of real income growth disap- 
pointed, or the increasing militancy of 
trade unions in pursuing a set of mutually 
inconsistent real income claims. Our one 
substantive departure from the Laidler- 
Parkin analysis concerns their rejection of 
such hypotheses (p. 764). Indeed, if the 
sociological label is intended to imply that 
such theories imply economically irra- 
tional behavior, we would quarrel with the 
label. If workers are utility maximizers 
who perceive that their personal economic 
welfare can be promoted by acting collec- 
tively in trade unions, and if the wage bar- 
gains sought by unions are such as to maxi- | 
mize their members’ welfare, the wage rise 
sought will be such as to equate the mar- 
ginal utility of higher income with the ex- 
pected marginal disutility of greater un- 
employment and of longer strikes.® Since 


ë Thus we disagree with the propriety of the as- 
sumption of Parkin, Sumner, and Robert Ward that 
“... the wage level is set by a bargaining process 
between labor unions and employers’ federations with 
the objective of achieving and maintaining a cleared 
market” (p. 7). A union which confined itself to achiev- 
ing what the market would pay anyway would have 
no raison @’éire except to counter monopsony, and would 
fail to maximize the utility of its members unless it 
placed an infinite welfare weight on continued employ- 
ment of the marginal worker. It could in our view be 
argued more plausibly that the purpose of a well-con- 
ceived incomes policy is that of persuading agents to 
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the marginal utility of income’ may plau- 
sibly be expected to depend on dissatisfac- 
tion induced by comparisons with peer 
groups or expectations based on previous 
experience with a group’s existing level of 
real income, since the power of trade 
unions may vary, and since changes in the 
moral climate may alter the disutility oc- 
casioned to an individual by participating 
in actions that hurt others (specifically, by 
striking), there would seem ample scope 
for “sociological” factors to influence the 


wage claims lodged by rational economic - 
actors. Wage claims are not the same thing . 


as wage awards, but any plausible theory 
of bargaining suggests that they will be 
positively associated, particularly in the 
presence of an accommodating monetary 
policy. 

Despite the pioneering contribution of 
Albert G. Hines, attempts at econometric 
verification of such theories have not fared 
well up to the present. However, this may 
be because the variables which the theory 
posits as being important are difficult to 
measure. What can be said is that this 
type of explanation seems to offer a more 
plausible explanation of the wage explo- 
sion of late 1969 than does any other. Real 
incomes had been held down in the pre- 
ceding two years—not so much because of 
the terms-of-trade effect of devaluation 
(col. 12), as because of the need to provide 
for the improvement in the current bal- 
ance. Unions did become more militant, as 
reflected in a readiness to inflict direct hurt 
on the public in ways that had previously 
been considered unthinkable.’ The im- 


accept settlements that clear the labor market rather 
than maximize monopoly rents. (By this test the only 
British incomes policy that might claim to have been 
well conceived was ‘that of 1964-66—which is not to 
claim that this policy enjoyed any success in terms of 
restraining inflation.) 

1 This was first manifested in the dustmen’s (garbage 
collectors’) strike of October 1969. In subsequent years 
there were strikes by electricity supply workers, post- 
men, teachers, and doctors (in addition to major strikes 
by groups without a strike-free tradition, such as 
miners and railwaymen). 
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provement in the balance of payments, 
which became a clear fact in the summer 
of 1969, eased the permanent-crisis atmo- 
sphere of the preceding years. There were 
conspicuous and large salary increases 
awarded to top salary earners in the public — 
sector. The Labor government, having lost 
its battle with the unions to reform in- 
dustrial relations, tacitly allowed its in- 
comes policy to become a dead letter rather 
than pick another fight with an election 


. approaching. While this explanation is un- 


comfortably ad hoc, it is at least consistent 
with the facts, which is more than can be 
claimed for the more aesthetically pleasing 
theories. 

In the absence of major change in mone- 


' tary-fiscal policies or further shocks from 


abroad, we would have expected the wage 
explosion to produce a rise in unemploy- 
ment to a level above the natural rate and, 
thereafter, a gradual deceleration of infla- 
tion back to the international norm. Per- 
sistence of the factors that produced the 
wage explosion would have resulted in a 


. higher unemployment rate, rather than.a 


permanently higher rate of inflation. Un- 


‘employment did indeed rise, peaking in 


the first quarter of 1972 at 3.8 percent, a 
level marginally above the latest Man- 
chester estimate of the natural rate. How- 
ever, from 1970 on, monetary expansion 
broadly accommodated the increased rate 
of inflation (col. 6). In 1970-71 monetary 


. growth was financed almost entirely by 


reserve inflows rather than domestic credit 
expansion (col. 7); this reflected the specu- 
lative flight from the dollar as much as the 
success of devaluation, and is the one 
period when it could conceivably be argued 


8 The first estimate of the natural rate produced by 
the Manchester Inflation Programme was 1.7 percent 
(Parkin, Sumner, ahd Ward, p. 27), based on 1956-71 . 
data. This has since been revised up to 1.8 percent for 
the period 1952-67 and 3.7 percent for 1968-74 (Gray, 
Parkin, and Sumner, p. 43), the break being explained 
by the more generous social benefits available to the 
unemployed in the later period. 
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that the United Kingdom imported infia- 
tion through monetary channels,’ Such an 
argument is not very convincing, However, 
inasmuch as when unemployment ap- 
proached the politically sensitive figure of 
one million, the government promptly. em- 
barked on an extremely expansionary fiscal 
policy which was financed in large part by 
monetary expansion. This set the stage for 
.the second acceleration of wage inflation in 
1974-75. , 

There is no difficulty whatsoever in ac- 
counting for this second wage explosion. 
Virtually every model of inflation, other 
than the naive Phillips curve estimated on 
the basis of predevaluation data, would 
have predicted a major acceleration of 
wage inflation in 1973-74. Monetary ex- 
pansion was extremely rapid (col. 6), even 
after making allowance for the offsetting 
impact of import price increases on the 
real value of the money supply—which ac- 
tually produced a noticeable effect in 1973- 
74 (col. 8). Although the current balance 
deteriorated in nominal terms, this was 
attributable to a deterioration in the terms 
of trade caused principally by the world 


? It has sometimes been suggested (for example, by 
Robert Mundell, p. 281) that British instizutional ar- 
rangements preclude reserve flows exerting an influence 
on the domestic money supply, since the operation of 
the Exchange Equalisation Account (EEA) ensures 
that all reserve changes will be fully sterilized. This is 
not quite true. With a net inflow of funds, the EEA 
pays sterling to the banks against foreigr exchange, 
adding to both the.cash reserves and the deposits of the 

, banks, Then, as the authorities hold almost no cash, 
they issue a quantity of Treasury bills roughly equal to 
the inflow. If these bills are taken up by the banking 
system, then its liquid assets will increase and the 
banks can expand their lending, and the maney supply 
is increased. If, however, the issue of bills is taken up 


outside the banking system, then the impact effect of. 


the foreign currency inflow on the banks’ deposit and 
liquid assets will be offset, and the reserve increase will 
be sterilized. The reason that in the past sterilization 
was usual is that the Bank of England has tended to 
resist the changes in the price of gilt-edged stock that 
occurred when major bank purchases or sales of gilts 
were induced by changes in the liquid assets of the 
banking system. Thus sterilization was a consequence 
of the policy of stabilizing interest rates, and not of the 
existence of the EEA. 
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commodity boom, while the current bal- 
ance in real terms stabilized in 1973 and 
improved in 1974, thus doing nothing to — 
ease the pressure of demand (col.’5). In 
total, demand pressure increased as de- 
sired, and unemployment fell rapidly to a 
minimum of 2.2 percent at the end of 1973. 
Meanwhile import prices shot up (col. 9- 
11) as a result of the world commodity 
boom, the oil price increase, and inflation 
in ‘other industrialized countries, and also 
because of the depreciation of the pound 
following the adoption of a floating ex- 
change rate in June 1972. The floating of 
the pound was inevitable, given the prior 
erosion of the gains in price competitive- 
ness achieved by devaluation, and the 
commitment announced in the spring of 
1972 to place “growth” (by which was 
meant a rapid expansion in demand) ahead 
of preservation of the Smithsonian parity. 
Finally, the adverse movement in the 
‘terms of trade created a need for a signifi- 
cant curtailment of real consumption (col. 
12), thus providing ample grist for frustra- 
tion theories. In view of this mass of rein- 
forcing inflationary impulses, the fact that 
requires explanation is not that a second 
wage explosion occurred, but that it was 
delayed as long as 1974. The only convinc- 
ing explanation of this delay is the obvious 
one: that the statutory and relatively 
rigorous incomes policy introduced in No- 
vember 1972 actually did restrain wages, 
at least until the policy collapsed simul- 
taneously with the government in the 
wake of the miners’ strike in February 
1974. 

There can be no serious doubt that in- 
flation was aggravated in the period 1973- 
74 as a result of the increase in the world 
prices of commodities and of oil (surely the 
clearest example of cost-push inflation in 
history). Not only did these cost increases 
produce a direct impact on the price level, 
which could not have been avoided by any 
feasible exchange rate appreciation, but 
they also exerted indirect effects, through 
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frustrating real income growth (col. 12) 
and, perhaps, through strengthening the 
position of the miners in their confronta- 
tion with the government. Nevertheless, 
the claim that Britain imported the bulk 
of this second wage explosion is singularly 
unconvincing. First, there is no justifica- 
tion for arguing that increased world 
prices of manufactured imports contrib- 
uted to British inflation: had other in- 
dustrialized countries controlled their in- 
flations better, the result would simply 
have been a larger depreciation of the 
pound. Second, demand pressures were ex- 
cessive by late 1973, unless one is prepared 
to dismiss the evidence of an increase in 
the natural rate of unemployment. Third, 
the expansion of demand was so rapid as 
to have created strains even if the natural 
rate had been as low as in the early postwar 
years. 


III. British and World Inflation 


Our examination of the development of 
British inflation up to 1975 therefore leads 
us to assign the major responsibility to in- 
ternal factors. Prior to 1967 Britain was an 
exporter, not an importer, of inflation. The 
1969-70 wage explosion was primarily an 
internal matter, and such impact as the 
external sector had (via either the frustra- 
tion hypothesis or mitigated competitive 
pressures) was largely a reimportation of 
inflation in response to devaluation rather 
than a reflection of the comparatively 
modest inflation that had by then got un- 
der way in the rest of the world, which was 
still well below the British rate. By 1971- 
72 inflation had stabilized on a higher 
plateau, well above that prevailing else- 
where, but the government was unwilling 
to accept the higher level of unemploy- 
ment needed to achieve a deceleration. The 
consequent restimulation of demand led to 
a downward float of the pound and a rapid 
build-up of demand; these internally gen- 
erated pressures were indeed reinforced by 
imported inflation in the years 1973-74. 
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By 1975 inflation was out of hand, and 
regarded as a sufficiently serious problem 
for the level of unemployment to be al- 
lowed to rise, and for a new statutory in- 
comes policy to be adopted. Under these 
twin pressures, inflation has since abated.!® 

The conclusion that British inflation 
was predominantly internally generated 
naturally suggests the question as to why 
Britain pursued policies that led to her 
suffering the worst inflation in the Western 
world. On the whole we would not sub- 
scribe to the view that this was primarily 
attributable to economic illiteracy on the 
part of the authorities, despite the un- 
doubted truth in the charge that they un- 
derestimated the long-run importance of 
monetary factors. Of greater importance, 
in our judgment, is the fact that price 
stability has simply not been regarded as 
an objective of paramount importance, in 
the way that full employment has been. 
For many years inflation was feared pri- 
marily because of its effect in undermining 
the balance of payments," and not because 
of a fear of disruptive domestic conse- 
quences, social or economic. As long as it 
was believed that a little more employ- 
ment could be bought at the cost of a 
slightly higher inflation rate, the general 
view was that the inflation was a price 
worth paying so long as the balance of pay- 
ments permitted. And as the evidence ac- 
cumulated that the cost was not in fact a 
slightly higher inflation rate but rather a 
permanently accelerating inflation rete, 
there was that reluctance to face un- 


10 The unemployment rate passed the latest Man- 
chester estimate of the natural rate the month before 
the incomes policy was adopted, so no one will be 
obliged to modify their theory of inflation as a resu:t of 
the latest deceleration. 

1 Indeed, even after sterling had been floating for 
three years, the popular explanation of the £6 a week 
incomes policy sent to every household (Attack on 
Inflation: A Policy for Survival) could still claim that a 
principal reason for curbing inflation was that ‘‘Britain’s 
leading competitors in world markets now have the edge 
on us. Their prices are increasing at only half the rate 
of ours. And the gap is widening” (p. 4). 
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pleasant realities which has been one of 
the recurring failings of postwar British 
economic management. Whethér inflation 
reaccelerates in the future is essentially a 
question of whether it is now sufficiently 
feared to create a willingness to pay the 
necessary price. 

Our interpretation of British experience 
is not consistent with the view that world 
inflation originated entirely in the United 
States and was transmitted to all other 
countries through the pegged exchange 
rate system. Hence one must conclude that 
it was a coincidence that inflation acceler- 
ated at much the same time in both the 
United States and Britain. In our judg- 
ment the acceleration of inflation in France 
in 1968 was also indigenous, and was a 
further coincidence. To the presumably 
rhetorical question as to whether the 
global acceleration of inflation in the late 
1960’s can have been a coincidence, we 
would therefore answer that there was in- 
deed an element of coincidence. On the 
other hand, we would also judge that the 
other countries of Northern Europe im- 
ported their inflations, through the various 

- channels discussed in the British case in 
Section II. (We are not sufficiently familiar 
with the experiences of countries outside 
Northern Europe to offer a judgment as to 
whether there were any further coinci- 
dences, or whether the experience of all 
others can be accounted for through inter- 
national linkages.) 

Does this mean that Britain and France 
must share the blame with the United 
States for igniting an inflation of global 
proportions? To that question we would 
answer “no.” While Britain and France 
generated their own inflations, the fact 
that they were not reserve centers (in any 
serious way, that is to say) meant that 
their capacity to export inflation to the 
rest of the world was strictly limited. After 
relatively modest deficits they had no op- 
tion but to devalue and reimport the infla- 
tion that they had previously exported. 
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There was no similar constraint on the 
United States and, hence, no similar limit 
to the harm that policy errors on her part 
could inflict on the rest of the world. It was 
to remedy this situation that other coun- 
tries urged adoption of asset settlement in 
the ‘negotiations in the Committee of 
Twenty that were intended to reform the 
international monetary system, and it was 
primarily because the United States de- 
clined to concede this point that the re- 
form negotiations failed. In the event the 
rest of the world did indeed get its safe- 
guard against a recurrence of global infla- 
tion, although in the form of floating ex- 
change rates rather than asset settlement. 
Not only does this imply that the more 
stable countries will not be obliged to im- 
port inflation as they were in the early 
1970’s, but it also implies that countries 
that generate their own inflations will be 
deprived of an alibi. 
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The Welfare Costs of Nonoptimum 
Pricing and Investment Policies 
for Freeway Transportation 


By Marvin Kraus, HERBERT MOHRING, AND THOMAS PINFOLD* 


A “pure peak load phenomenon” can be 
defined to exist when (a) the demand for 
a service varies from hour to hour, day to 
day, or season to season—periods of time 
too short for capital stock to be varied so 


as to keep price continuously equal to long- | 


run marginal cost—and (b) storage costs 
are so high that no inventories can be held, 
thus requiring output at any instant of 
time to equal consumption at that instant. 
It can be shown (see Section I) that the 
pricing and investment rules for optimum 
provision of peak load commodities are 
essentially the same as those for com- 
modities for which demand shifts, when 
they occur, take place once and for all. If 
these rules for efficient resource alloca- 
tion are violated—and in practice, they 
almost invariably are—welfare losses re- 
sult. 

The basic objective of this paper is to 
provide rough estimates of the welfare 
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time from the University of Minnesota. An earlier 
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meetings of the Econometric Society in Toronto. Since 
this paper may be of less interest for its results than for 
the case study it provides on how not to do pseudo- 
empirical research, we will not embarrass the many who 
gave us advice and solace by acknowledging their help. 


losses involved in providing freeway trans- 
portation, a commodity characterized by 
both a peak load problem and increasing 
returns to scale. Section I describes the 
model, the pricing constraints considered, 
and the loss measure employed. Sections 
II and III discuss the results of the pseudo- 
empirical analysis. The former describes 
the cost data used and their implications 
for the characteristics of optimum roads 
and trip prices in the absence of pricing 
constraints. The latter presents the de- 
mand relationships employed and esti- 
mates of the welfare losses resulting from 
the constraints. The Appendix accounts 
more fully for the selection ‘of demand and 
cost data. 


I. The Basic Model: 


Three commodities are produced in an 
economy: X, and Xe, one-mile freeway trips 
during peak and off-peak periods, respec- 
tively, and X3, a Hicksian composite com- 
modity representing everything else. The 
I utility-maximizing consumers have 
identical tastes and enter-identically into 
an egalitarian social welfare function. Each 
derives utility from his own consumption 
of these three goods and owns a stock of p 
units of a general purpose resource which 
yields a flow of r units (henceforth dollars) 
per year of resource services. A head tax of 
h dollars is imposed on each consumer 
leaving him with a net income of r—h 
dollars. Head taxes serve only to cover 
whatever deficits (or to redistribute what- 


1 It is described more fully and generally in Mohring 
(1970). 
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ever surpluses) may arise in the production 
of X,and X>. Regardless of trip production 
rates, one dollar of resource services can be 
converted into one unit of X3. Resource 
services are also used as variable and 
capital inputs in producing trips. 

The total variable cost of producing one- 
mile trips during period j at an annual rate 
of Xj/a; is Xif(X;/ajk) =C;;7=1, 2. Here, 
a, is the fraction of the year during which 
peak demand conditions are in effect, 
a= 1—a, and k is freeway capacity, the 
maximum number of person-miles per year 
that can be provided on a one-mile express- 
way with a capital outlay of K=d-+ek 
dollars per year.? For all positive X;<a;k, 
f’) and f”(-) are positive. Thus, with 
this formulation, increasing returns enter 
the picture only if d>0 in the capacity 
cost function.® 

In taking an automobile trip, a con- 
sumer provides all* of the variable inputs 
required—gasoline and other vehicle oper- 
ating costs and, most important, his own 
travel time. In addition to these costs, 


2 Implicit in this formulation is the assumption that 
only one technology—one production function—is 
available to provide trips. This assumption would be 
harmless in the absence of the peak load phenomenon. 
With constant output rates, if different technologies 
can be employed in producing a commodity, the only 
one of relevance is that which at current factor prices 
involves the lowest unit cost. With peak loads, however, 
choice of the lowest cost technology can depend on the 
extent of seasonal demand variations. For example, the 
cost of highway capacity increases with increases in the 
extent to which crossroads involve overpasses rather 
than intersections at grade. With modest seasonal de- 
mand variations, full separation of access may be the 
cheapest way to provide trips between Here and There. 
With greater demand variations, cost minimization may 
dictate increasing the capacity provided per dollar spent 
by making some or all intersections at grade. The loss 
calculations described in Section III ignore such possi- 
bilities for adjusting variable and capacity cost func- 
tions. This being the case, they overstate to some degree 
the welfare losses involved in the pricing constraints 
considered. 

3 At least for highway travel, this characterization of 
costs seems reasonably realistic. See the Appendix dis- 
cussion of cost function derivations, 

4 More accurately, “essentially all.” We ignore those 
road maintenance costs that are directly attributable to 
road use. 
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f(X;/a;k) per person-mile in period j, he 
faces a toll of 7; dollars per mile. The sum 
P;=f(X;/a;k}+T; is the price of a one- 
mile trip in period j. 

In maximizing social welfare, society 
can control four variables: the identical 
head tax + on each consumer; the peak and 
off-peak tolls T, and T, (or, equivalently, 
the prices, P, and P»); and K, the annual 
outlay on freeway capacity. It is subject 
to the resource constraint R= Ir=C,4-Ce-+ 
K+ X;, and to one or more pricing con- 
straints. 

A variant of the peak load model is used 
to study spatial inefficiency in the pricing 
of freeway transportation. Interpret X, 
and Xz as one-mile trips on freeways with 
high and low unit capacity costs, respec- 
tively. The total variable cost of providing 
X; one-mile trips per year on road j is 
C;= Xif(X;/k;). Providing k;, the annual 
capacity of road j, requires an annual 
expenditure of K;=d;+e,;k;. We refer to 
this model as the two-roads model. 

Figures 1-3 respectively depict the effi- 
cient pricing and investment rules for 
peak load commodities and the nature of 
two of the constraints considered—the 
single toll and deficit constraints.* Suppose 
that peak and off-peak periods each last 
six months. The specification of annual 
freeway capacity k implies a six-month 
short-run marginal cost curve like EFG in 
Figure 1. Also suppose that peak demand 
is independent of off-peak price and con- 
versely. (These restrictive assumptions 
are dropped in the subsequent analysis.) 
Then peak and off-peak demand sched- 
ules can be drawn as D, and De, respec- 
tively. Efficient utilization of the express- 
way can be shown to require equating the 
price of each trip to its short-run marginal 
cost, GX; and FX: in peak and off-peak 
periods, respectively. With marginal cost 


5 The pricing and investment rules for optimization 
subject to these constraints are developed formally in 
Mohring (1970). 
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FIGURE 1 


pricing, freeway capacity generates annual 
quasi rents of EFP, plus EGP. Efficiency 
also dictates that capacity be adjusted so 
as to equate the marginal cost e of pro- 
viding a unit of capital plant for one year 
with the annual quasi rents generated by 
that unit. In such a long-run equilibrium, 
total revenue just covers total costs if (and 
only if) the freeway is characterized by 
constant returns to scale, i.e., if d=0 in the 
capacity cost function. 
The welfare costs of the following pricing 
and investment constraints are considered. 
Peak load—single toll: The time re- 
quired—again, probably the most costly 
input—for an expressway trip depends on 
the rate at which the expressway is used. 
However, a traveler is subject only to 
gasoline and other excise taxes which, per 
mile traveled, are nearly independent of 
trafic density. The constraint implied by 
this characteristic of excise taxes is that 
the price charged during a demand period 
_must equal average variable cost during 
that period plus a toll T that does not vary 
from period to period. If the toll yields a 
price of AVC+T in Figure 2, too many 
trips will be taken during the peak period 
and too few during the off-peak. The re- 
sulting loss in real income equals (ap- 


FIGURE 2 


proximately)® the sum of the shaded areas 
in Figure 2. 

Two roads—single toll: Efficiency 
would dictate higher traffic densities and 
hence higher tolls on high capital cost than 
on low capital cost freeways. However, 
gasoline and other excise taxes are invari- 
ant not only to the rate of travel on a given 
freeway but also to its cost. The same 
gasoline tax is imposed on trips over rural 
expressways costing perhaps $200 thou- 
sand a lane-mile to construct as on urban 
expressways costing $2 million a lane-mile. 
The constraint that the same toll per mile 
be charged on roads for which unit ca- 
pacity costs differ yields a welfare loss 
similar to that depicted in Figure 2. 

- Peak load—pure deficit: While ex- 
pressway construction appears to involve 
substantial scale economies (see the Ap- 
pendix), user taxes are set to cover total 
costs. If demand is invariant over time and 
price equals average total rather than long- 
run marginal cost, a loss like JKL in 
Figure 3 results. A similar conclusion ap- 
plies when demand does vary from period 


ê The welfare loss measure employed in this study 
(see the discussion of Figure 4) does not involve the 
addition of consumers’ and producers’ surpluses. It 
does, however, yield similar numerical values. 
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FIGURE 3 


to period. 

Peak load—two roads—arbitrary capi- 
tal input: In treating the preceding con- 
straints, it is assumed that freeway ca- 
pacity and prices are optimized subject to 
the constraint in question. Actually, ag- 
gregate expenditures on highway capacity 
in the United States do not result from 
formal optimization procedures. Rather, 
they are largely determined by receipts 
from highway user taxes which in turn 
appear to be set arbitrarily. In terms of 
our model, this procedure implies specifi- 
cation of a single toll sufficient to cover 
the total cost of the highway(s) when capi- 
tal inputs are arbitrarily specified. 

Peak load—single toll and deficit: The 
peak load—single toll and deficit con- 
straints are simultaneously imposed. 

Two roads—single toll and deficit: The 
two roads—single toll constraint is com- 
bined with the constraint that total user 
_ taxes for the two roads just cover their 
combined capital costs. 

The assumptions of identical tastes and 
a symmetric, egalitarian social welfare 
function permit analyzing the welfare costs 
of these constraints without reference to 


FIGURE 4 


distributional considerations. For a one- 
consumer economy, Figure 4 depicts the 
type of index used to measure resource 
misallocation. With commodities 1 and 2 
priced at marginal cost, a consumer would 
be in equilibrium at A. Imposing a con- 
straint while at the same time adjusting 
his initial allocation of numeraire (V1, say) 
so as to keep him on the linear resource 
constraint, R=Y,4 Ye, would force the 
consumer to an inefficient equilibrium 
such as B or C. By simultaneously adjust- 
ing the price of good 2 and the con- 
sumer’s initial endowment of Yi, he could 
be moved to any other equilibrium on in- 
difference curve BDC, D in particular. At 
D, indifference curve BDC is tangent to 
the budget constraint, OR=Y,+Y.. The 
loss 1—9 (equals FE/OE) is an index simi- 
lar to those suggested by Harold Hotelling, 
Arnold Harberger et al. of the propor- 
tionate decline in the consumer’s real in- 
come caused by the pricing constraint. 
More precisely, OF is the income that, at 
the prices which would be in effect under 
optimum conditions, would yield the same 
utility to the consumer as would R units of 
resource services when prices are dis- 
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torted to produce an equilibrium at B or 
C. The distance FE can therefore be inter- 
preted as the loss in his real income (valued 
at marginal cost prices) attributable to the 
distortion.’ 

The welfare loss measure employed in 
Section ITI is a three-dimensionai counter- 
part of FE/GE, not of 1—9 itself. That is, 
losses are measured as fractions of what the 
consumer’s expenditures on the price- 
distorted commodities would have been 
without the distortions, not as fractions of 
his initial endowment of numeraire. 


Il. The Characteristics of 
Optimum Freeways 


Determining the welfare losses resulting 
from nonoptimum pricing and investment 
policies for expressways requires, inter 
alia, determining those road prices, oper- 
ating characteristics, and the like which 
would optimize the unconstrained system. 
Specification of only variable and capital 
cost functions and equilibrium output 
rates suffices to determine these optimum 
road characteristics. The Appendix de- 
scribes the reasoning underlying the speci- 
ficationsmade. To summarize, average vari- 
able trip cost (in cents/person-mile) during 
period j is8 3.67+V [1+(X;/a;k)?*]. Here, 
3.67 cents is out-of-pocket vehicle oper- 
ating cost for each of the 1.5 occupants of 
the average private passenger vehicle, and 
the bracketed expression is travel time in 


7Tf the resource constraint is linear ard involves 
constant returns to scale or if it involves constant re- 
turns to scale and the utility function is hamothetic, 6 
can also be interpreted as Gerard Debreu’s “coefficient 
of resource utilization.” That is, 1—@ is the fraction by 
which the resources allocated to providing the con- 
sumer with goods 1 and 2 could be reduced while still 
yielding him the utility level associated with B or C. 
In general, however, the Debreu loss measure would not 
be the same as that employed in this paper. 

8 Contrary to the discussion of Section I, computa- 
tional considerations led us not to use-a cost function 
which embodies the notion of “capacity” as a maximum 
flow rate. The function used does, however, reasonably 
approximate typical empirically derived cost-volume/ 
capacity relationships over the range for which the 
marginal product of variable inputs is positive. See the 
Appendix. 
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minutes/person-mile. The value of travel 
time V is given alternative values equiva- 
lent to $1, $2.50, and $4/hour. 

Three groups of traffic flow conditions 
can usefully be distinguished in the typical 
urban area: morning and afternoon peaks; 
the period between about midnight and 
6 A.M. when very few trips are taken (on 
the average 1970 weekday, 2.7 percent of 
the daily total in the Twin Cities area); 
and the remainder of the day. Rather than 
work with these three time periods, we 
have chosen to ignore completely early 
morning trips. The fraction of the remain- 
ing 18 hours of the day during which peak 
demand conditions prevail, a1, is assigned 
values of 1/6, 1/4, and 1/3. The values 
used for the ratio of peak to off-peak (i.e., 
other than peak and early morning) period 
trip consumption rates in the absence of 
pricing constraints, (X1/o1)/(X2/o2), vary 
with ar. For a= 1/6, the ratios are 2, 2.5, 
and 3. For œ= 1/4, they are 1.6, 2, and 2.4, 
while for a;=1/3, they are 1.4, 1.75, and 
2.1. These ratios roughly reflect conditions 
prevailing in the Minneapolis-St. Paul 
metropolitan area. 

If the annual cost of a one-mile freeway 
with a capacity of k person-miles per year 
is d+ek, marginal cost tolls for a freeway 
of optimum size would generate annual 
revenues just sufficient to cover ek. An 
annual capital cost subsidy of d per mile of 
freeway would therefore be required. If 
the individual studied is one of J con- 
sumers each of whom travels (X,+X2)/I 
miles/year, his “fair share” of this subsidy 
per mile traveled would be g=d/(Xi+-X:). 
Three (e, g) pairs are studied. The low 
pair (0.15¢, 0.5¢) reflects construction 
costs prevailing in the outer fringes of a 
large metropolitan area, while the high 
pair (1.5¢, 2.9¢) reflects costs adjacent to 
its central business district (CBD). The 
medium pair studied is (0.75¢, 2.1g). 

In the two-roads cases, average variable 
trip cost on road j is 3.67+V[1+(X;/ 
kj)?*] and its capacity cost is djtejk;. 
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TABLE 1—Optisum Peak Loan ROAD CHARACTERISTICS 
(Value of Travel Time=$2.50/hour) 








Optimum Value of: 




















Assumed Traffic Pattern: — 
eë Volume/Capacityt Toll/Person-Mile Price/Person-Mile Subsidy/ Subsidy/ 
Peak Period Travel —— Other Capital 
Duration Ratio® Peak Off-Peak Peak Off-Peak Peak Off-Peak Cost Cost? 
; Low Capital Costs 
1/6 2.0 45 22 1.4¢ 0.2¢ 9.8¢ 8.2¢ 6 47 
3.0 48 16 1.7 0.1 10.2 8.0 6 42 
1/4 1.6 39 24 1.0 0.3 9.3 8.3 6 48 
2.4 43 18 1.2 0.1 9.6 8.0 6 44 
1/3 1.4 36 25 0.8 0.3 9.0 8.3 6 49 
2.1 39 18 1.0 - 0.2 9,2 8.1 6 46 
Medium Capital Costs . 
1/6 2.0 71 36 4.4 0.8 14.0 8.9 20 54 
3.0 76 26 5.3 0.3 15.3 8.3 19 49 
1/4 1.6 62 38 3.1 1.0 12.2 9.2 21 55 
2.4 67 28 3.9 0.4 13.3 8.5 20 52 
1/3 1.4 57 40 2.5 1.0 11.4 9.3 21 56 
2.1 62 29 3.2 0.5 12.3 8.5 20 53 
High Capital Costs 
1/6 2.0 86 43 7.2 1.3 17.9 9.6. 24 49 
3.0 93 31 8.7 0.6 20.0 8.6 22 44 
1/4 1.6 75 47 5.1 1.6 14.9 10.0 25 , 51 
2.4 82 34 6.4 0.7 16.8 8.8 23 47 
1/3 1.4 69 49 4.1 1.7 13.6 10.2 25 52 
251 76 36 5.2 0.8 15.2 8.9 24 49 
® Ratio of peak period to off-peak period trip consumption rates. 
> Shown in percent. 
TABLE 2—Optistum Two-Roaps CHARACTERISTICS 
Optimum Value of: 
Travel Volume/Capacity® Toll/Person-Mile Price/Person-Mile Subsidy/ Subsidy/ 
Time SO lIs Other Capital 
Value Urban Rural Urban Rural Urban Rural Cost Cost® 
: Low Capital Cost Difference 
$i . 73 47 1.9¢ 0.6¢ 8.0¢ 6.2¢ 26 56 
$2.50 56 36 2.5 0.8 11.3 9.0 19 50 
$4 49 32 2.8 0.9 14.3 11.7 15 46 
Medium Capital Cost Difference 
$i 82 43 2.5 0.5 8.9 6.1 31 56 
$2.50 63 33 3.3 0.7 12.4 8.8 22 49 
$4 55 29 3.7 0.8 15.6 11.4 17 46 
High Capital Cost Difference 
$1 89 39 3.1 0.4 9.7 5.9 34 56 
$2.50 68 30 4.0 0.5 13.5 8.5 24 49 
$4 60 26 4.6 0.6 16.8 11.1 19 46 





® On the assumption that 2.5 times as many trips are taken on urban as on rural roads; shown in percent. 
+ Shown in percent. 
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Three pairs of e; and subsidy/‘trip-mile 
(ie, g;) values are studied..One pair 
(e1= 2.75¢, g:=3.95¢, e.=0.15¢, g2=0.45¢) 
is intended to reflect conditions which 
might prevail on a Manhattan expressway 
and a remote suburban freeway, re- 
spectively, while the second (e= 1.38¢, 
gi=2.3¢, e=0.3¢, g=1.15¢) and third 
(e1=2.06¢, g:=3.15¢, e2=0.23¢, g=0.8¢) 
are meant to characterize two roads with 
more modest capacity cost differentials. 

Tables 1 and 2 summarize optimum 
road characteristics for the peak load and 
two-roads models, respectively. To save 
space, optimum peak load road character- 
istics are tabulated only for the medium 
value of travel time, $2.50/hour. The en- 
tries that would appear in tables based on 
the other travel time values studied can be 
determined fairly accurately from those 
shown in Table 1. If travel time is valued 
at $1 an hour, the optimum peak period 
volume-capacity ratio is between 28-33 
percent greater than that showr. for the 
corresponding combination of parameter 
values. Optimum peak period tolls and 
prices with a $1 travel time value are, 
respectively, 17-25 and 26-31 percent less 
than the corresponding entries in Table 1. 
For a $4 travel time value, optimum 
volume/capacity ratios are 11-14 percent 
less while tolls and prices are, respectively, 
11-15 and 21-30 percent greater than the 
corresponding entries in Table 1. 

If Table 1 and the data from which it is 
drawn reasonably reflect real world condi- 
tions, tolls are substantially below their 
optimum peak period levels for mast urban 
freeway travel while volume/capacity ra- 
tios are probably—reliable data on the 
subject are not available—substantially 
above the optimum levels. The calcula- 
tions indicate that, if travel time is valued 
at $2.50 an hour, a volume/capacity ratio 
in excess of 90 percent would be optimum 
only on high capital cost freeway segments 
and, even then, only when the peak period 
is brief and the ratio of peak to off-peak 
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traffic flow rates is high. With travel time 
valued at $1 an hour, volume/capacity 
ratios greater than 90 percent would be 
‚called for when capital costs are high and, 
with medium capital costs, when the peak 
period is of short duration. All other 
parameter value combinations studied 
yielded optimum volume/capacity ratios 
substantially below the near capacity 
levels which seem common in urban areas 
during rush hours. 

The basic “toll” for highway travel in 
the United States—the sum of federal and 
state gasoline taxes—currently averages 
about 13 cents a gallon. The Bureau of 
Internal Revenue instructions for deduct- 
ing state gasoline excises on federal income 
tax returns appear to be predicated on 
passenger vehicle gasoline use of 14 miles 
per gallon. These values suggest an average 
toll of 0.9-1.0 cent per vehicle mile or 
about 0.6 cents per person mile if the 
average private passenger vehicle occu- 
pancy rate is 1.5. Table 2 indicates this to 
be about equal to the efficient toll on an 
optimally designed rural road. However, 
with travel time valued at $2.50 an hour, 
Table 1 indicates 0.6 cent per person mile 
to be only 7-15 percent of the efficient 
peak period toll on an optimally designed 
freeway near the CBD of a major urban 
area. And if travel time is valued at $4 an 
hour, a toll 8-17 times that currently 
charged—the equivalent of a gasoline tax 
of $1.00-2.20 per gallon—would be effi- 
cient during peak hours on a near-CBD 
freeway of optimum size. 


III. Welfare Losses 


As Hotelling recognized, the welfare 
loss measure proposed in his famous 1938 
article yields ambiguous results when ap- 
plied to situations in which more than one 
market is distorted. That is, values of 
these measures depend on the order in 
which commodities subject to distortions 
(the two trip types in the case at hand) 
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are counted.’ Provided that demand func- 
tions are integrable, the loss measure de- 


scribed in Section I does not suffer from - 


this deficiency. 

Unfortunately, the set of integrable sys- 
tems of demand functions which both al- 
low reasonable flexibility in specifying such 
attributes as own, cross, and income elas- 
ticities of demand and can be manipulated 
with a fair degree of ease appears to be 
empty.!° The demand functions used in 
this study are those generated by the 
utility function 


U = [Be(Xs + 8] 


a CES function with a displaced origin.! 
For properly shaped indifference surfaces, 
— co <§<1,and, without loss of generality, 
2Le:= 1. The implied demand functions are 


(1) X;= — b; + (w+ BP8)/[(ei/P;)¥], 
75133 


where w=r—h is the consumer’s income, 
P denotes prices, O>y=1/(8-1) >—&, 
and V==Pi(P;/:)7. 

These demand functions afford consid- 
erably less flexibility in the specification of 
demand attributes than was desired. They 
do permit seven degrees of freedom in 
specifying these attributes. However, one 
of these serves only to fix the system’s 


? The same deficiency characterizes similar measures 
employed by Harberger and others. For a fuller discus- 
sion of this problem, see Mohring (1971). 

10 For example, suppose that canstant elasticity de- 
mand functions apply to commodities one and two in a 
three-commodity world. With some effort, it can be 

shown that integrability requires goods one and two to 
have equal income elasticities of demand and rules out 
both gross substitutability and gross complementarity 
between them. Since it seems reasonable to suppose 
that a change in the price of a peak period trip would 
affect the quantity of off-peak trips consumed, this 
system was rejected. Similar analyses with other com- 
monly used demand representations proved no more 
successful. 

u This function bears the same relationship to the 
“linear” utility functions employed in studies by 
Lawrence Klein and Herman Rubin and by Richard 
Stone et al. as the CES function bears to the Cobb- 
Douglas. 
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scale. It was hoped that the remaining 
degrees of.freedom could be used to specify 
the values that would prevail in the ab- 
sence of pricing constraints on the ratio of 
trip consumption rates (Xi/a1)/(X2/a2) 
and X,/X2 in peak load and two-roads 
models, respectively; the share of the 
consumer’s income spent on trips p; and 


‘the own price and income elasticities of 


demand for the two types of trips, Zu, Ez, 
Ew, and Ew. However, for given values 
of the travel ratio and income share, it 
seems that there do not always exist com- 
binations of utility function parameter 
values which’ yield desired combinations 
of these elasticities. Thus, we were unable 
to compute welfare losses under as wide a 
variety of demand conditions as we had 
hoped.'” 


2 Using demand attributes to infer parameter values 
of the utility function which leads to equation (1) re- 
quires solving a non-linear equation system. We were 
unable to develop a reliable numerical procedure for 
doing so. We then turned to the following procedure for 
computing welfare losses under desired demand con- 
ditions: 1) do a series of preliminary runs to determine 
ranges of utility function parameter values that yield 
“reasonable” elasticity, etc., values; 2) draw a random 
sample of utility function parameter values from inde- 
pendent uniform distributions over these ranges; 3) 
determine for each combination of parameter values 
drawn the demand elasticities, etc., that would prevail 
in the absence of pricing constraints and the welfare loss 
resulting from each constraint for all possible combina- 
tions of high, medium, and low values of cost function 
parameters; 4) with the welfare losses resulting from the 
constraints as dependent variables, fit quadratic forms 
in cost and demand attributes; 5) estimate welfare losses 
under desired demand and cost conditions by evaluating 
these equations. The equations revealed demand attri- 
butes to be highly cdllinear. As a result, reliable fore- 
casts could not be obtained under the full set of demand 
conditions we had hoped to consider. At this point, we 
concluded that equation (1) is insufficiently flexible and 
resigned ourselves to limiting the scope of the analysis. 
It appears, then, that one engaged in this sort of work 
has two choices, neither very desirable. 1) Employ 
integrable demand functions. While unambiguous loss 
values will result, the limited flexibility afforded by the 
demand specification may seriously limit the scope of 
the study. 2) Dispense with integrability. Greater 
flexibility will result, but so will ambiguous loss values. 
Before we choose 1) again, we will seriously consider 2). 
It could turn out that the ambiguity is not that great— 
that different paths yield quite similar loss values. If so, 
the penalty of ambiguity could well be worth the bene- 
fits of greater flexibility. 
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TABLE 3—DEMAND AND Cost PARAMETERS USED IN WELFARE Loss MODEL 
Low Medium High 
Peak Period (High-Cost Road) 
Elasticities (Eu, Ew)? (0.26, 0.25) (0.52, 0.50) (1.00, 1.00) 
Off-Peak (Low-Cost Road) 
Elasticities (ss, Eow)* (0.52, 0.50) (1.00, 1.00) (1.88, 2.00) 
Income Share (p) 0.10 0.15 0.20 
Peak Period Duration (a1) 1/6 1/4 1/3 
Travel Ratio: - 
Peak Load: a= 1/6 2.50 
œa=1/4 1.60 2.00 2.40 
a=1/3 1.75 
Two Roads 1.35 2.50 5.00 
Capital Costs 5 
Peak Load (e, g) (0.15, 0.50) (0.75, 2.10) (1.50, 2.90) 
Two Roads (e1, g, (1.38, 2.30 (2.06, 3.15 (2.75, 3.95 
(e2, g2) 0.30, 1.15) 0.23, 0.80) 0.15, 0.45) 
Travel Time Value (V) 1.00 2.50 4.00 
è Although concrete evidence on the subject is scanty, the prevailing impression seems 
to be that peak period demand elasticities are substantially lower than off-peak elas- 
ticities. The assumption of a 1:2-ratio seems as plausible as any. 
TABLE 4—Prax Loan WELFARE LossEs* 
(Shown in percent) 
Peak Period Off-Peak Income Peak Travel Capital Travel Time 
Constraint Deviation Elasticities Elasticities Share Duration Ratio Costs Value 
Single Toll Low 0.38 0.51 0.67 1.23 0.34 0.09 0.80 
0.66 High 1.04 0.81 0.67 0.43 0.90 < 1.35 0.53 
Pure Deficit Low 0.61 0.85 1.19 1.12 1.26 0.10 2.26 
1.14 High 1.94 1.31 1.10 1.15 1.07 1.58 0.73 
Single Toll and 
Deficit Low 3.21 1.32 3.34 4.30 2.69 0.30 5.65 
3.20 High 3.25 10.87 3.09 2.68 3.48 5.61 2.15 
Low Arbitrary 
Capital Input» Low 22.45 16.65 18.67 19.36 17.38 7.40 22.18 
18.42 High 14.12 30.20 18.09 17.98 19.20 25.17 16.03 
High Arbitrary 
Capital Input® Low 8.22 5.85 8.34 9.71 7.42 2.04 11.20 
8.21 High 8.32 d 8.09 7.46 8.80 13.01 6.57 





a Ratio of “real income change” loss measure to transportation expenditure under optimum conditions. 

» Capacity equals 50 percent of the optimum value under the single toll and deficit constraint. 

c Capacity equals 150 percent of the optimum value under the single toll and deficit constraint. 

4 The iterative procedure used to optimize the constrained system did not converge, 

in 


In the sensitivity analysis which follows, rameter values studied are shown 


welfare losses are computed by first finding 
a combination of utility function parame- 
ter values which, under the specified cost 
conditions, yields the specified demand 
conditions.!? The cost and demand pa- 


3 The demand conditions are those which would 
prevail in the absence of pricing constraints. 


Table 3. 

For the peak load and two-roads models, 
respectively, Tables 4 and 5 show the wel- 
fare losses which result from optimizing the 
system subject to each pricing constraint 
when all system attributes assume their 
medium values and also when system at- 
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TABLE 5—~Two-Roaps WELFARE LossEs* 


‘(Shown in percent) 

















High Cost Low Cost Travel 
Devi- Road Road Income Travel Capital - Time 
Constraint ation Elasticities Elasticities Share Ratio Costs Value 
Single Toll Low 0.29 0.26 0.41 0.49 0.17 0.50 
0.42 High 0.52 0.59 0.42 0.29 0.69 0.34 
Single Toll and 
Deficit Low 2.02 1.22 2.38 2.43 1.47 3.88 
2,28 High 2.90 4,54 2.22 2.00 3.13 1.60 
Low Arbitrary 
Capital Input Low 26.38 20.94 22.41 20.30 18.76 25.38 
22.17 High 17.18 d 21.82 23.36 24,82 19.76 
High Arbitrary 
Capital Inpute Low 8.02 7.12 8.63 8.12 6.66 10.63 
8.53 High 8.48 8.63 10,24 7.22 


10.06 4 





® Ratio of “real income change” loss measure to transportation expenditure under optimum conditions. 
b Total expenditures on the variable component of capacity, eiki teks, restricted to 50 percent of the optimum 


value under the single toll-deficit constraint. 


¢ Total expenditures on the variable component of capacity restricted to 150 percent of the optimum value under 


the single toll-deficit constraint. 


d The iterative procedure used to optimize the constrained system did not converge. 


tributes deviate from their medium values 
individually.14 In these tables, losses as- 
sociated with uniformly medium values 
are found in the column headed ‘“Con- 
straint.” Thus, comparison of the upper- 
‘most entries in the “Constraint” and 
“Peak Period Elasticities’ columns of 
Table 4 indicates that, if En and Fy, are 
lowered from their medium to low values 
while all other variables are held at their 
medium values, the single toll constraint 
welfare loss declines from 0.66 to 0.38 


u For some parameter combinations, the first-order 
conditions for optimization subject to some con- 
straints either have no solutions or yield, in peak load 
models, off-peak trip prices at which the consumer 
would desire to sell rather than buy them. This is par- 
ticularly true of models involving deficit limitations 
when both capital costs and elasticities are high. This 
result seems attributable to the nature of the demand 
curves generated by the utility function employed. 
With this function, demand curves involving high 
elasticities at any one set of price and income levels are 
generally rather flat. More precisely, they generally 
intersect the price axis at a level not much greater than 
that through which the curve is made to pass in the 
initial specification of utility function parameter values. 
Under such circumstances, modest price increases can 
lead to the equivalent of supply and demand curves 
intersecting at negative or imaginary output levels. 


percent. 

Three groups of system parameters— 
capital costs, demand elasticities, and the 
value of travel time—are by far the most 
important determinants of welfare losses. 
An increase in either capital costs or off- 
peak or low-cost road demand elasticities 
leads to increases in all loss measures. An 
increase in the travel time value is associ- 
ated with increases in absolute levels of 
resource waste, but decreases in the pro- 
portionate measures which are tabulated. 
The effects on losses of the income share, 
peak duration, and travel ratio parameters 
are, for the most part, modest and vary in 
direction from model to model. 

Except when capital costs are low or the 
peak duration is short, the peak load 
single toll constraint appears to be sub- 
stantially less consequential than the pure 
deficit constraint. Excluding from con- 
sideration only the low entries in Table 4 
for these two parameters, the pure deficit 
constraint loss ranges between 1.2-3.7 
times the corresponding single toll con- 
straint loss for any given combination of 


$42 THE AMERICAN ECONOMIC REVIEW 


parameter values. 

There is some reason to believe (see 
Mohring 1965) that urban expressway 
capacity is substantially below the opti- 
mum level in the United States. If this 
belief is in fact correct, the low arbitrary 
capital input constraint is the most realis- 
tic of those studied. Among the models 
tested, it yields by far the largest loss 
values. Actually, these values may well be 
biased downward. During the height of 
morning and afternoon peak periods, ex- 
pressways in many urban areas appear to 
be operating in the equivalent of the back- 
ward bending portion of the average cost 
curves drawn in Figures 1 and 2. The 
losses resulting from operating in this 
range undoubtedly exceed those given by 
our model—a model in which, to repeat, 
the marginal product of variable inputs is 
assumed positive for all positive input 
levels. 

The optimization of freeway capacities 
subject to the current procedure of fi- 
nancing investments entirely out of gaso- 
line and similar user excises would put the 
single toll and deficit constraint into effect. 
Depending on the specific combination of 
parameter values involved, such a change 
would reduce losses to 4 to 36 percent of 
the levels associated with the low arbitrary 
capital input model. 

With rare exceptions, past attempts to 
measure the welfare costs of various types 
of resource misallocation have yielded 
estimates which have seemed trivial, at 
least in percentage terms. Except for some 
of the arbitrary capital input model re- 
sults, this study continues the tradition. 
For example, the single toll constraint 
entries in Tables 4 and 5 range between 
0.09-1.35 percent. This being the case, it 
is worth attaching dollar magnitudes to 
these percentage losses in partial answer to 
the almost inevitable question, “Why 
bother?” The highway transportation 
undertaken by households and business 
firms in the United States accounts for 
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considerably more than 10 percent of 
GNP, i.e., considerably more than $100 
billion. While 0.09-1.35 percent of $100 
billion zs a small fraction of GNP, it is 
also $90-1,350 million, hardly a trivial 
amount. And this range may well have a 
downward bias. The value of consumer- 
supplied travel time does not enter into 
GNP as it is conventionally measured. 
However travel time is a substantial part 
of the denominator in the welfare cost- 
total transportation expenditure ratios 
shown in Tables 4 and 5. Furthermore, 
peak load and two-roads pricing con- 
straints are simultaneously in effect in the 
real world. They are not alternative con- 
straints as assumed in this study. Had 
these constraints been imposed simul- 
taneously, estimated losses would un- 
doubtedly have increased, perhaps sub- 
stantially. Finally, the cost figures used in 
this study apply to expressway transporta- 
tion. Both the levels of and the differences 
between optimum peak and off-peak tolls 
and prices on city streets are substantially 
greater than those shown in Tables 1 and 2 
(see, for example, Mohring, 1964). Thus, 
the losses associated with this important 
part of road transportation are undoubt- 
edly greater than those suggested by 
Table 4. 

Would it be worthwhile to take the steps 
necessary to eliminate the welfare losses 
identified in this study? It appears that a 
definite answer awaits further research. 
Eliminating the arbitrary capacity ex- 
penditure part of the low arbitrary capital 
input constraint would seem most clearly 
in order. But whether that constraint {s in 
fact applicable to the real world is open to 
dispute. Neither current highway user 
charges nor the cost data employed in this 
study take into account air pollution or the 
costs that traffic noise and smells impose 
on those who live and work near traffic 
arteries. 

Eliminating either the pure deficit or 
the single toll constraint would entail 
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costs not taken into account in our analy- 
sis. As for the former, the welfare loss as- 
sociated with medium values of all pa- 
rameters for the peak load-pure deficit 
constraint model amounts to 1.14 percent 
of what the consumer would spend on 
trips under optimum conditions. From 
Table 1, optimum conditions would in- 
volve a subsidy equal to about 20 percent 
of this expenditure level and hence a wel- 
fare gain of about 5.7 cents for the average 
subsidy dollar. Under the same conditions 
but with high peak period elasticities an 
8.1 cent average gain per subsidy dollar 
would result irom complete absorption by 
the public of the deficit. The two-roads 
models yield similar benefit ratios for 
subsidies. 

No political body has available a system 
of lump sum levies to finance its activities, 
of course. Existing tax sources themselves 
introduce distortions. To determine 
whether a net social gain would result from 
partial or complete public subsidy of the 
fixed component of highway capacity costs 
would require information not presently 
available on the welfare cost of these tax 
related distortions. 

A similar consideration applies to the 
single toll constraint. A variety of methods 
has been proposed to vary highway user 
charges from place to place and time to 
time (see, for example, Ministry of Trans- 
port). All of these pricing systems would 
involve administrative and capital costs 
that could generally be expected to be 
larger for systems with greater sensitivity. 
That is, the costs of establishing such a 
pricing system would almost certainly 
depend on how close it would come to 
achieving complete equality between prices 
and marginal costs through space and 
time. To specify the fraction of the single 
‘ toll constraint loss that it would be eff- 
cient to eliminate would require informa- 
tion not presently available on the rela- 
tionship between the costs and the sensi- 
tivities of alternative toll systems. 
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APPENDIX 


The Sources of Cost Functions 
and Parameter Values 


The highway engineering literature re- 
ports a variety of attempts to fit relation- 
ships of the general form c=g(X/k) and t= 
f(X/%) to data on vehicle operating costs c, 
travel time t, and the volume/capacity ratio 
X/k, for various types of roads. Vehicle 
operating costs appear to be virtually inde- 
pendent of traffic densities on freeways and 
rural roads. For a vehicle traveling at a con- 
stant speed of greater than about 35 mph, 
gasoline consumption and other operating 
costs per mile traveled increase with speed. 
Realized speeds, in turn, decrease with in- 
creases in traffic densities. At the same time, 
however, increased congestion results in an 
increase in the frequency with which drivers 
must accelerate and decelerate. According to 
the American Association of State Highway 
Officials (A ASHO) “Red Book,” pages 100- 
25, the costs of these maneuvers tend almost 
exactly to offset the cost savings associated 
with lower realized speeds. As a result, re- 
gardless of the actual density of traffic, a 
driver’s vehicle operating costs are about 
those he would incur at the speed he would 
choose to travel on a road with a zero vol- 
ume/capacity ratio. 

L. L. Liston and R. W. Sherrer report that, 
in 1973, the sum (net of taxes) of the fuel, 
oil, tire, plus half of the maintenance and de- 
preciation costs of operating a 1973 standard 
size automobile in Baltimore was 7.17 cents 
per vehicle-mile. The corresponding figure 
for freeway travel would be somewhat less. 
If operating costs on freeways are on the 
order of 5.5 cent per vehicle-mile, then ad- 
justing by a vehicle occupancy rate of 1.5 
gives 3.67 cents per person-mile. 

While the specific functional forms differ, 
most of the relationships between travel 
time and volume/capacity ratios in the high- 
way engineering literature agree in two im- 
portant respects. First, they imply that the 
law of diminishing marginal productivity 
holds for the variable input, travel time, at 
all positive traffic levels. That is, the differ- 


1 For references and a more extended discussion of 
these studies, see Mohring (1964). 
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ence between marginal and average travel 
times per trip is positive at even the lowest 
traffic densities. Second, these relationships 
imply that a given stretch of highway does, 
indeed, have a “capacity” in the sense of 
being able to produce trips at a rate no 
greater than some specifiable maximum. If 
the rate at which travelers attempt to make 
trips exceeds this level, ‘travel time per trip 
.continues to increase. However the number 
of trips completed per time period actually 
falls; the marginal product of travel time is 
negative. 

The simplest travel time-volume/ capacity 
relationship which approximates those in the 
highway literature with reasonable accuracy 
is X/k=4/t—4/t? with t expressed in min- 
utes per trip-mile. This expression underlies 
Figures 1 and 2. Working with a relationship 
that allows for the possibility of a negative 
marginal product for travel time presented 
computational difficulties that we preferred 
to avoid. We therefore settled on a relation- 


ship suggested by Robert Solow and William . 


Vickrey (p. 436), t=a+6(X/k)4. Fora=b=1 
and d=2.5, this relationship yields travel 
times per person-mile which closely approxi- 
mate those from the relationship cited above 
over the range for which travel time has a 
positive marginal product. Both relation- 
ships, for example, imply speeds of 60, 51, 
and 30 mph, respectively, at volume/capac- 
ity ratios of 0, 0.5, and 1. The ratios of the 
marginal cost tolls implied by the relation- 
ship actually used to those associated with 
X/k=4/t—4/t® are, however, considerably 
greater than one for X/k values between 
about 0.5 and 0.85 and, of course, consider- 
ably less than one for X/k ratios in excess 
of 0.95. 

The literature contains no consensus on 
the rate at which drivers are willing to trade 
money for reduced travel time. The value 
most commonly used by the Bureau of Pub- 
lic Roads and state highway departments in 
benefit-cost studies is $1.55/hour for an as- 
sumed 1.8 occupants of the average private 
passenger vehicle. The seeming precision of 
this number is misleading. It reflects the 
view of the Committee responsible for the 
original 1949 version of the Red Book that 
$1/hour was as reasonable a number as any 
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that might have been chosen and the fact 
that both prices and incomes rose between 
1949 and 1960, the date of the Red Book’s 
most recent revision. 

If drivers choose travel speeds so as to 
minimize the sum of vehicle operating and 
travel time costs, data from Robley Winfrey 
suggest that, c. 1968, desired speeds of 45, 
60, and 75 mph imply travel time values of 
$0.45, $1.73, and $6.08/hour, respectively.'¢ 
By analyzing the choices of a group of 
British civil servants between slow, cheap, 
and fast, more expensive means of commut- 
ing, Michael Beesley inferred that members 
of the lowest pay group studied valued their 
travel time at about 31 percent of their wage 
rates. This ratio increased with wage rates 
to a high of 50 percent for the highest pay 
group analyzed. Similar results were ob- 
tained by Thomas Lisco. That is, values of 
travel time increased as a fraction of income 
for those with 1966 salaries of less than 
$10,000 a year. The ratio equaled about 50 
percent for annual incomes in excess of 
$10,000. For an American currently earning 
$12,000 a year, these ratios would imply 
travel time values on the order of $2-$3/hour. 
To take these disparate estimates into ac- 
count, the implications of alternative travel 
time values of $1.00, $2.50, and $4/hour are 
explored in the analysis. 

Some rough data developed by John R. 
Meyer et al., pages 200-11, can be inter- 
preted as indicating that, around 1960, the 
annual cost at 6 percent interest of the capi- 
tal invested in right-of-way and construction 
for one mile of an WN lane urban freeway 
was approximately Z=$11,200-+$2,500D-++ 
$(7,200+-300D)N, where D, which appears 
to range between 10-300 in the United 
States, is the “net residential density” of the 
area through which the freeway passes, i.e., 
population per acre of land actually used for 
residential purposes. In addition, annual 
right-of-way costs were on the order of 


16 Denoting the value of an hour’s travel time by V, 
the total cost of traveling a mile on an uncongested road 
can be written c= g(S)+V/S, where S is the traveler’s 
desired speed. For c to be a minimum, de/dS=g'— 
V/S?=0, or V=Sg’, The travel time values given in the 
text were determined by inserting the appropriate 
values of S and g’ into this equation. 


“Teh 
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0.005DZ. Data privately supplied by the 
, Federal Highway Administration (FHWA) 
indicate that maintenance costs averaged ap- 
proximately $2,500 per lane-mile of express- 
way in 1972. Between 1960 and the end of 
1973, the FHW A’s composite highway con- 
struction cost index increased by a factor of 
2.1 while its maintenance and operation cost 
index increased by a factor of 1.1 between 
1972 and the end of 1973. 

That a substantial proportion of both con- 
struction and right-of-way costs are inde- 
pendent of the number of lanes provided re- 
flects the fact that a freeway includes paved 
shoulders on both sides of each set of traffic 
lanes, a median strip between opposing traffic 
streams, and buffer strips between the free- 
way and adjacent land. As a result, only 
about 33 to 50 percent, respectively, of the 
land area used by four- and eight-lane free- 
ways is devoted to freeway lanes themselves. 

The capacity of a four- to eight-lane ex- 
pressway is about 1,800 vehicles per lane- 
hour or 2,700 passengers per lane hour at an 
average vehicle occupancy rate of 1.5. Multi- 
plying the Meyer et al. and FHWA annual 
cost data by the appropriate cost indices and 
dividing by 2,700 passengers per lane-hour 
times 18 (see below) hours per day times 365 
days per year yields, for average and mar- 
ginal costs per person-mile of capacity: 





Marginal Average 
Net Capart? Capacity Costs (ACC) 
Residential Costs Number of Lanes 
Density (MCC) 4 6 8 
10 0.14¢ 0.25¢ 0.21¢ 0.19¢ 
100 0.68 1.84 1.45 1.26 
200 1.61 4.63 3.62 3.12 
300 2.89 8.52 6.64 5.71 


In the absence of pricing constraints, mar- 
ginal cost tolls for an optimum highway would 
generate revenues just sufficient to cover the 
component of its capacity costs that varies 
with highway width. The fixed component 
would be supported by a public subsidy. If 
the average volume/capacity ratio on the 
highway is k, then (ACC— MCC)/h would be 
the average subsidy per person-mile traveled. 

The calculations summarized in Table 1 
yield optimum volume/capacity ratios which, 
for the medium value of travel time, average 
0.25 and 0.49 for marginal capacity costs of 
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0.15 and 1.5 cents, respectively. These mar- 
ginal capacity cost values would roughly 
correspond to those prevailing respectively 
in the outer suburban fringe and in a near 
CBD area of a large urban region. Highways 
in such areas would normally be of four and 
eight lanes, respectively. The respective 
average subsidies per person-mile associated 
with these roads—(ACC— MCC)/h—would 
be about 0.13/0.25 =0.52 cents and 1.41/0.49 
=2.9 cents. The combinations of marginal 
capacity cost and subsidy per person-mile 
actually used in the analysis are: low, MCC 
=0.15 cents and subsidy=0.5 cents; me- 
dium, 0.75 and 2.1 cents; high, 1.5 and 2.9 
cents. 

In the two-roads analysis, three sets of 
values are used for the marginal capacity 
cost and subsidy parameters. In the first, the 
MCC and subsidy values respectively equal 
0.15 and 0.45 cents for the low cost road 
while MCC is 2.75 cents and subsidy 3.95 
cents for the high cost road. In the third, 
least extreme case, MCC =0.3 cents and sub- 
sidy=1.15 cents for the low cost road while 
MCC=1.38 cents and subsidy=2.30 cents 
for the high cost road. In the intermediate 
case, the respective values are 0.23, 0.8, 2.06, 
and 3.15 cents, 

During the average 1970 work day, about 
4.9 million person trips were taken by bus or 
private passenger vehicle in the Minneapolis- 
St. Paul metropolitan area. Grouping these 
trips into those taken during the three hours 
most heavily used for travel, the second most 
heavily traveled, and so forth, yields:"” 








Highest 
3 Hours Second Third Fourth 
23.8% 21.3% 17.7% 14.7% 
Lowest 
Fifth Sixth Seventh 3 Hours 
12.4% 7.4% 2.3% 0.4% 


In dividing this distribution between 
“peak” and “off-peak” travel, it seems most 


" These ratios, it should be noted, reflect subopti- 
mum prices at least during peak hours but also quite 
likely suboptimum levels of highway investment. The 
effects of these deficiencies offset each other somewhat 
in using actual travel ratios to infer those under opti- 
mum conditions. The data summarized above were 
privately supplied by personnel of the Twin Cities 
area Metropolitan Council. 
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reasonable to us simply to ignore the 6 early 
morning hours, 12-6 a.m., which account for 
only 2.7 percent of average daily traffic 
(ADT), and to regard the highest 6 and next 
12 hours as peak and off-peak periods, respec- 
tively. If these flow rates apply seven days a 
week (weekend travel is only slightly lower 
and slightly less peaked than weekday travel 
in most urban areas), æı would equal 1/3 and 
the relative flow ratio (X1/o1) /(Xo/'a2), would 
equal 1.73. These are approximately the 
numbers used for the long peak duration- 
medium flow ratio combination. 

The short duration—medium flow ratio 
combination was derived from the following 
considerations. Urban peak hour traffic flows 
typically exhibit a substantial directional 
imbalance. Traffic is considerably heavier 
toward than away from the central business 
district during the morning peak. The reverse 
is true during the afternoon peak. Suppose 
that peak period travel in the low flow direc- 
tion and off-peak travel occur at the same 
average rate. Reversible center lanes are in- 
frequently employed. This supposition there- 
fore implies that any given expressway lane 
is subject to peak conditions only 3 rather 
than 6 hours a day (i.e., a= 1/6 rather than 
1/3) and that the difference between peak 
and off-peak flow rates during this shorter 
period is twice that suggested by the preced- 
ing paragraph, i.e., the relative flow ratio is 
2.46 rather than 1.73. 

Low and high deviations from this 2.46 
flow ratio are based on the alternative as- 
sumptions that peak period reverse flows oc- 
cur at rates characteristic of the highest and 
lowest three off-peak hours (respectively 17.7 
and 7.4 percent of ADT per three hours) 
rather than the average flow rate of the en- 
tire off-peak period. These percentages re- 
spectively imply peak hour—peak direction 
flows of 27.4 and 37.7 percent of ADT per 
three hours and relative flow rates of 1.95 
and 3.16. Approximately the same percent- 
age deviations from medium flow rates are 
employed for a=1/3 and ar arbitrarily 
chosen middle value, o1=1/4 with an as- 
sumed medium flow ratio of 2. 
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Age, Experience, and Wage Growth 


"By EDWARD LAZEAR* 


During the past decade, much has been 
said about the role that on-the-job training 
plays in augmenting one’s stock of human 
capital! Up to this point, however, little 
has been done to distinguish the effect of 
on-the-job training from that of aging on 
the increase in human wealth. The reason 
rests primarily on the fact that it is diff- 
cult to observe or even define in some 
appropriate way the amount of on-the-job 
training that an individual possesses. In 
this paper, a method is developed by which 
one may compare the effects of work ex- 
perience to those of aging per se. The dif- 
ference is then attributed to on-the-job 
training. 

The analysis deals with the relationship 
between an individual’s wage growth 
pattern and his employment history. If, as 
the human capital framework suggests, 
individuals increase their wealth by invest- 
ing in on-the-job training, one might ex- 
pect workers who spend less time on the 
job during a given period of time to ac- 
quire less human capital. Thus, it is ex- 
pected that the growth rate of wages will 
be related not simply to an individual’s 
chronological age, but also to the amount 
of time spent on the job during the period 
under consideration. If this is in fact the 
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1 See, for example, P. M. Blau and O. D. Duncan, 
Barry Chiswick, John Hause, James Heckman, L. A. 
Lillard, Robert Michael and the author, Jacob Mincer 
(1962, 1974), Mincer and Solomon Polachek, and Sher- 
win Rosen (1973). 
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case, then part of the opportunity cost of 
being unemployed consists of a non- 
measured human capital component of the 
wage rate. The total cost of unemployment 
is then the sum of foregone observed earn- 
ings plus the value of the unobserved pay- 
ment of human capital. By calculating 
the amount of human capital investment 
foregone during periods of unemployment, 
an estimate of the importance of on-the- 
job training is obtained. The major find- 
ings are: ' 

1. Young workers receive approxi- 
mately one-third of their total employ- 
ment compensation in the form of human 
capital. The effect of current work experi- 
ence on wage growth is therefore sub- 
stantial. 

2. For individuals in the 14-24 year- 
old age group, aging is an important de- 
terminant of wage growth. Its importance, 
however, declines with age. While for a 19 
year old, one year of aging implies about 
twice as much wage growth as does a year 
of experience, by the time the individual 
has reached 25.2 years, the effect of ex- 
perience exceeds that of aging per se. 

3. The finding that wage growth is 
inversely related to previous work experi- 
ence casts some doubt on the validity of 
Yoram Ben-Porath’s neutrality assump- 
tion. 

4. As expected, an increase in formal 
schooling is associated with more rapid 
wage growth. It is also found that school- 
ing increases wage growth by slightly more 
than does the equivalent amount of work 
experience. i 

5. Consistent with previous work, it 
is found that an increase in the number of 
hours worked implies more rapid wage 
growth. 
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6. It appears that, ceteris parabus, 
nonwhites enjoyed more rapid wage growth 
over the period in question than did 
whites. This may be the result of institu- 
tional changes or of unobserved quality 
differences at the time of hiring which work 
in favor of white workers. 

7. Married workers have higher initial 
wage levels, but slower wage growth than 
do nonmarried ones. This is presumably 
a reflection of differences in the life cycle 
location not captured by the included 
human capital variables. 

8. Union membership at the end of 
the period is a positive factor in the de- 
termination of wage growth. 


I. A Model 


Suppose that wage growth over time 
takes the form of 


(1) Wess = AWesi exp {vat + ui} 
= AW ee: exp {3y; + ui} 


where Wss:= hourly wage rate in 1969 in 
cents for individual 7 
Ws: hourly wage rate in 1966 in 
cents for individual z 
‘Yi= average annual growth rate 
of wages which varies across 
individuals 
A=a wage shift parameter 
unique to this three-year 
period, but invariant across 
individuals. “4A” should be 
thought of as a ronmeasured 
cohort and business cycle 
effect 
u;= the random error term where 
u~N (0, oI) 


The growth rate y; depends on a number 
of other parameters, the most fundamental 
of which relate to aging and the acquisition 
of human capital. Let us then start with 


(2) Yi = ao + ailSssi — Sesi) 
+ a2(OJT 65: — OF Tei) 
where Seo:;=highest grade of schooling 
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completed in 1969 by individ- 
_ ualz 
Sesi= highest grade of schooling 
completed in 1966 by individ- 
ualt 
OJTss:= individuals stock of on-the- 
job training in 1969 
OJT i= individual’s stock of on-the- 
job training in 1966 ` 
with ao, a1, and ay all positive 


Although the data to be used in this 
analysis are quite explicit with respect to 
job experience, it still remains impossible 
to directly measure with any confidence 
the amount of on-the-job training acquired 
over this three-year period. It is possible, 
however, to approximate the change in the 
stock of on-the-job training if it is assumed 
that 2 


(3) OJT 69: ae OJT ss: = 
51( Eo: — Ess:) + 82Essi t SaSeei + 84A gei 


where Ess:= initial amount of job experi- 
ence in years held by individ- 
ual 7? 
Eggi= amount of job experience in 
1969 for individual 7, equal to 
Ess: plus the years worked be- 
tween 1966 and 1969 where 
a year is defined? as (weeks 
worked/52) 


2 For individuals whose job in 1966 was obtained 
immediately after school, Eee: is exact in years. For 
individuals whose job in 1966 was the same as the job 
worked in the final year of high school, Ege; equals the 
number of years since school completion to the survey in 
1966 plus .33 years. For all other individuals, Egg: equals 
the number of years between school completion and the 
survey. Stratifying these groups yielded results which 
did not differ significantly from those obtained below. 

8 Since experience is measured in terms of years, and 
since it can be argued that the human capital production 
during any given year of experience varies with age, the 
amount of previous experience, and schooling, it might 
be suggested that equation (3) includes some type of 
interaction which segments the (Ess— Ese) variable. It 
was found that when (3) was specified to include multi- 
plicative interaction terms, the resulting equation did 
not differ significantly from the one obtained when (3) 
is used as specified, 
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A ge;= the individual’s age in years in 
1966. 


The coefficient ô; is expected to be posi- 
tive since individuals who spend more time 
working are more likely to acquire on-the- 
job training (this essentially is the require- 
ment that the cost of learning be a convex 
function of the learning rate).* The coeffi- 
cient ô should be negative since it pays an 
individual who plans to invest in on-the- 
job training to do so during his first years 
on the job. As previous experience in- 
creases, incremental investment in on-the- 
job training for a given year of experience 
should fall. The sign of ôs depends upon 
the marginal complementarity or substi- 
tutability of formal schooling and on-the- 
- job training. Finally, 6, is negative since, 
given schooling and experience,’clder indi- 
viduals are less likely to invest in human 
capital. 

The term (Ess:— Ess:) may be rewritten 
as (3— TN :) where TN; is the total number 
of weeks during the three-year period in 
which the individual did not engage in 
work divided by 52. Upon substitution, we 
obtain 


(4) OFT 69 — OJ Te = 381 — ôT Ni + b2E 565 
+ 53Seei + 54 Ages 


so that 

(5) yi = ao + a1(Seoi — Sess) + o2[81(3) 
— ôT N; + bE esi + 53566; 
+ 84 Age:] 

or 


(6) yi = bo + Sss: + 02Ess: 
+ 43(Seor — Sees) + UTN: 
+ O5 Age; 


4 See my 1975 paper, and Rosen (1973) for a more 
complete discussion of this issue. 

5 This is the usual result of an optimal investment 
plan in a life cycle context. Both Ben-Porath (1967) and 
Rosen (1972) derive this implication. Heckman, and 
Mincer and Polachek, on the other hand, show that 
under reasonable assumptions this result will not hold. 
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where 

bo = as + a83) > 0 6; = að > 0 

Bo = ands < 0 03 = ay > 0 

04 = ao(—6,) < 0 0; = aod, < 0 
Substituting (6) into (1) and taking the 
log of both sides yields 


(7) MWe: =ln A + ln Wisi 
+ 3[60 + OSs6i + O2E sss 
+ O3(Seoz — Sees) 
+ OTN; + 05 Age:] + ui 
or 
(8) ln Wes: — ln Weer = ; 
no F nwSe6i + n2E ses + 23(Seoz — Sees) 


+ mT Ni + ns Ages + u 
where no = In A + 3a0 + 9an6; > 0 

m1 = 3a2d3 > 0 

n2 = Sard, < 0 

n3 = 3a, > 0 

q4 = 3ae(—5,) < 0 

ns = 3a < 0 


The “effect of aging” may be defined as 
that wage growth which, in the absence of 
work experience or investment in formal 
schooling, occurs simply as the result of the 
passage of chronological time® independent 
of cohort and business cycle effects. Thus, 
define y’ as the rate at which wages would 
grow if (Ess— Ess) and (Ses—See) were 
both set equal to zero. Then 


(9) y = y — na(Sea — Sse) + 3m 
since when TN = 3, (Eeo— Ese) =0. 


From (1), (8), and (9) one may write 
that 


6 This is essentially nonmarket acquisition of human 
capital which the individual acquires as he ages. With 
enough data on nonwork activities, one could presum- 
ably define in some precise way exactly what “aging” is. 
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(10) y = (qo + aS66 + nEss + 3 


+ ns Age)/3 — (ln A)/3 


Equation (10) is not identified if we are 
unable to estimate In A. However, since it 
is reasonable that A>1, it must be the 
case that 


(11) y’ < Go + 9Se6 + 72K ee 
+ âna + 95 Age)/3 


Thus, an upper bound to the effect of ag- 
ing may be obtained. 

Up to this point, only human ital 
variables of the most traditional types 
have been included in the wage growth 
equation. However, there are reasons to 
expect that wage growth will depend on 
other factors as well. Employers may be 
willing to pay more per hour to workers 
who work longer hours because of, say, 
daily set up costs. In light of the work by 
C.M. Lindsay, Jacob Mincer and Solomon 
Polachek, and Donald Parsons, it is reason- 
able to suppose that wage growth will be a 
function of the change in the number of 
hours worked between 1966 and 1969. In 
addition, to the extent that military ex- 
perience offers an alternative method of 
acquiring human capital, the change in the 
amount of military experience should be 
included. Also, since there are many rea- 
sons why blacks may have different incen- 
tives to invest in on-the-job training than 
whites, race may be a factor ir. determining 
wage growth. Similarly, one may expect 
that marital status and union membership 
may affect wage growth. These variables 
are added to (8) so that it becomes 


(12) ln Wes: —In Wesi = 
no F mSesi + nese: + y3(Sev3 — 
+ mT Nit 75 Age; + CH; 
+ 97D + nsCM; + nM + noU 


where D is a dummy variable set equal to 
1 for white individuals, 


Sesi). 


M is set equal to 1 for individuals | 


who were married during 1966, 
U is set equal to 1 for individuals 


LAZEAR: AGE, EXPERIENCE, AND WAGE GROWTH 551 


who belonged toa unionin 1969, 

CH is the “usual” number of hours 

* worked in 1969 minus the 
usual number of hours worked 
in 1966, 

CM is the number of years of military 
experience in 1969 minus the 
number of years of military 
experience in 1966. 


II. Estimation 


This equation can be easily estimated ` 
with longitudinal data obtainable from the 
National Longitudinal Survey (WLS). The 
data selected for this study were on young 
men, 14 to 24 years old. Since we are trying 
to estimate the effect of experience on 
wage growth, postulating that missed work 
time represents missed on-the-job training, 
we would like to examine a group of indi- 
viduals who undertake substantial invest- 
ment in human capital. Since men tend to 
invest in on-the-job training more than do 
women, and the young invest more than 
the old, the desired effects are most likely 
to be observed when looking at young men. 
The estimated effects will therefore tend 
to be stronger for the group in question 
than for the working population as a 
whole.’ 

The original sample has records on 5,225 
individuals. This had to be reduced to 
1,996 observations to meet the following 
criteria; First, it was necessary that indi- 
viduals in the sample have wage rates 
reported in both 1966 and 1969. Second, 
individuals who reported that their wage 
rate was either less than 50¢ per hour or 
greater than $10 were dropped on the 
grounds that reported wages in those cases 
were unlikely to be correct. Finally, ob- 
servations were dropped for which there 
was incomplete information on variables 
used in this analysis. 


7 Specifically, the magnitude of the OJT effects 
should be larger for this group. To the extent, however, 
that variance is reduced by truncating the sample, the 
precision of estimation may be reduced as the standard 
errors increase. 
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Equation (12) was estimated by ordi- 
nary least squares (OLS).§ The results 
were: 


(13) In Wes — In Wes = .87948 
+ .00548 Sss — .02014 Ess 


(00617)  (.00644) 
(.01202) (01456) 

— 02266 Age + 00276 CH 
(00653)  —_(.00068) 

— 05173 D + .05668 CM 
(02377) (11183) 

— .11089 M + .16406 U 
(.02738) (.02318) 8 


R? = .156; SEE = 4367; F(10, 1985) = 36.8 


(The figures enclosed in parentheses are 
standard errors.) 

The equation yields a number of inter- 
esting results. First, the coefficient on TN 
is negative and significant. This is con- 
sistent with the theory. Individuals who 
spend less time in the. work force acquire 
less human capital in the form of on-the- 
job training. Since this equation holds 
formal schooling constant, this coefficient 
is not biased by the substitution of formal 
schooling for on-the-job training during 
the nonworked period. The term reflects 
the net foregone investment in human 
capital associated with dropping out of the 
work force.? The coefficients are more 
easily interpreted when converted by the 


8 By hypothesizing that the change in hours worked 
enters the wage change equation we introduce simul- 
taneity bias. The wage growth equaticn writes wage 
growth as a function of the change in hours. The supply 
of labor, however, would relate hours worked to wages 
and thus change in hours worked to the change in 
wages. Because of this, OLS yields biased estimates of 
the effects. The reader may be somewhat reassured to 
learn that when the CH term was deleted from the 
equation, none of the remaining coefficients were sig- 
nificantly altered. 

? It might be argued that this coefficient is a reflec- 
tion of differences in ability rather than in human capi- 
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following computation: Taking the antilog 
of (12), we may write 
(14) Wes = Wesexp {no t+ See +... 

+ noU } 


Differentiating (14) with respect to TN 
gives 


(15) he ee fo + mSe6 + 
aTN 66 EXP | Ho T NW 66 se 
+ MoU } ns 
so that 
OW es 
(16) —— = — 148 
OTN 


for a single white nonunion worker who 
was not in the military between 1966 and 
1969. (All other variables assume their 
mean values.) 

Equation (16) implies that being out of 
the work force for a period of one year 
between 1966 and 1969 will cost the indi- 
vidual 14.8¢ per hour reflected as lower 
earning power in 1969.That is, the value of 
the individual’s stock of human capital 
will be 14.8¢ lower from 1969 onward than 
it would have been had he not missed the 
year. During the year, the individual earns 
his observed pecuniary salary plus the 
value of this human capital. The present 
value of the human capital component of 
wages is easily calculated. Since earning 
power is increased by 14.8¢ per hour by a 
year’s investment, and since this increase 
is enjoyed on every hour worked (or spent 
investing) until retirement, the present 


tal stock levels. An attempt was made to standardize 
for the component of ability not held constant by in- 
clusion of schooling, previous experience, and age. The 
NLS has information on virtually every individual in 
the sample which gives their test scores on an examina- 
tion which was designed to test their “knowledge of the 
world of work.” If this can be considered a proxy for 
ability, inclusion of this variable into equation (12) 
should affect the TN coefficient if the ability argument 
were correct. Estimation of this equation yielded results 


.which were virtually identical in all respects to equation 


(13). In particular, the coefficient on the ability proxy 
was insignificant. 
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value of the human capital component of 
earnings is 
$ T—1969 
(17) PV = (2000)(14.8) f edt 
D 

where T is the date of retirement and the 
individual works 2000 hours per year." If 
r=10 percent, (T—1969)=45, then the 
human capital earned during the year 
previous to 1969 is worth $2927.11. An 
individual with observed earnings in 
1968 of, say, $5,000 would in reality be 
receiving $7927.11 since he earns $2927.11 
worth of human capital. ™ 

When computing the cost of a given 
amount of unemployment, one should add 
the value of foregone human capital to 
observed foregone earnings. The foregone 
earnings associated with being unemployed 
during 1968-69 can be estimated for this 
individual. If 


(18) Wes = Wee exp {.42927} 
= Wes exp {37} 
then 
(19) y = .143090 
so that 
(20) Wes = Wes exp {2(.143090) } 


= $2.67 per hour 


Foregone earnings associated with missing 
1968-69 amount to 2000 ($2.67) or $5340. 


10 Tf foregone human capital affects nonmarket pro- 
ductivity as well as market productivity, this present 
value calculation will tend to understate the loss 
associated with unemployment. It is not likely that this 
understatement will be significant, however, since on- 
the-job training tends to be market specific in the type 
of human capital it provides. 

n The individual might attempt to “catch up” with 
his uninterrupted age-earnings profile. However, if Ben- 
Porath’s assumption of neutrality were correct, there 
would be no reason to engage in any type of catch-up 
behavior. The marginal cost of human capital would be 
independent of whether 1968-1969 were worked or not. 
As long as the date of retirement is not significantly 
altered, the marginal return to a unit of human capital 
would be left unchanged as well so that there would be 
no reason to alter the optimal investment plan. 
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Total foregone earnings are then $5340+- 
$2927=$8267 rather than the observed 
$5340. The unobserved human capital 
component of earnings therefore is over 
one-half the size of observed earnings, or 
about one-third of total income. This is a 
very significant part of young men’s 
salaries. 

These results are important in that they 
reveal the existence of an experience effect. 
Work experience (or its complement) is 
related to wage growth independent of 
aging. Individuals who spend more time 
at work over the three-year period seem to 
experience more rapid wage growth which, 
it may be inferred, reflects on-the-job 
training. One may compare the effects of 
experiénce with that of aging per se. From 
(11) the upper bound of the aging effect 
was shown to be obtainable. After altering 
(11) to include the additional variables 
introduced in (12), we find that at the 
mean age of 19.334 years, the effect of 
aging on wage growth is at most 


(21) y’ < (.27726)/3 
< .09242 


for a white unmarried nonunion worker. 
(All variables other than the dummies and 
TN and Ses—Ses assume mean values.) 
Thus, at age 19 the maximum effect of 
aging on wage growth is about twice that 
of experience (.09242/.04784= 1.93). 

One may obtain an approximation of 
(Iin A)/3, which is the difference between 
the upper bound and true value of y’, by 
the following procedure. In Table 1, re- 
gressions 1 and 2, wage level equations are 
estimated for 1966 and 1969. Since A is‘a 
cohort effect which is not captured by 
variables included in (12), define 


(22) 


where Wee is the predicted value of wages 
allowing all right-hand variables in. re- 
gression 1 to assume their mean values 
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TABLE 1~—SuprleMENTARY REGRESSIONS 





Regression 1 


Dependent 
Variable= 
Variable nW es 
Ses 06060 
(.00561) 
Ess .02646 
(.00582) 
Agein 1966 .03724 
(.00571) 
Years of Military Experience 03159 
as of 1966 (.01102) 
Weekly Hours Worked in .00433 
1966 (00067) 
D 1876 
> (.02135) 
U 12154 
(.02086) 
Married in 1966 -18796 
01464) 
Constant 3.324 
Re 454 
SEE 3972 


(except for dummies) and where Wes is 
obtained by plugging the 1966 means into 
the 1969 equation. This estimates what 
the typical young man in 1966 would earn 
if he were transplanted into 1969 and ex- 
perienced the corresponding vintage 
effects. This procedure yielded an A= 1.04 
so that (Im A)/3 equals .013. Thus, the 
upper bound of the aging effect does not 
differ substantially from our estimate of 
the true value of y’. 

Part of the aging effect may be attrib- 
uted to a measurement bias. Since older 
individuals are less likely to invest in 
on-the-job training than are their younger 
counterparts, the observed wage under- 
states the true wage (which includes com- 
pensation in the form of human capital) by 
a greater amount for younger individuals 
than it does for older ones. If so, a portion 
of the observed returns to aging would be 
illusory, resulting from this systematic 
bias in observed wages. 

The last few paragraphs should not be 
taken to imply that experience is unim- 


Regression 2 


Dependent 
Variable= 
Variable lnW ea 
Seo 05319 
(00367) 
Es . .01229 
(.00343) 
Agein 1969 .02817 
(.00375) 
Years of Military Experience .01149 . 
as af 1969 (.00926) 
Weekly Hours Worked in —.00078 
1969 (.00081) 
D 1542 
(.0180) 
U .2866 
8 (0177) 
“Married in 1969 1163 
(0179) 
Constant 4.0763 
R 375 
SEE 3344 


portant. It is clear that aging is important 
and understandably so for individuals in 
the 14-24 year-old age group. However, 
aging is parametric whereas experience is 
not. Experience has been shown to be im- 
portant both in an absolute sense and 
relative to current wages. The fact that the 
effect of aging is so pronounced for the 
group in question is an interesting and use- 
ful result; it does not, however, negate the 
importance of the experience effect. 

Age (not aging) enters negatively and 
significantly. Since the date of retirement 
is so far in the future, it is unreasonable to 
infer that the age coefficient reflects the 
difference in marginal returns to invest- 
ment in human capital across individuals. 
Two explanations seem more plausible. 
First, the age component may reflect the 
influence of nonmarket time accruing 
previous to 1966. That is, 


(23) Age = Seg + Ess + Res + 6 


where Res is defined as nonmarket time 
before 1966. The age coefficient is essen- 
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tially the effect of not attending sthool or 
working previous to 1966 on wage growth. 
However, its effect is an indirect one since 
most of the influence of Rss should be 
captured by the initial wage Wes. The 
effect of Res, therefore, relates to a quality 
component not held constant by the in- 
cluded variables. That is, a 24 year old who 
has the same amount of experience and 
schooling as an 18 year old (and thus has a 
higher value of R) obviously uses his time 
‘differently. If past work history is corre- 
lated with future labor force behavior, the 
older individual has a lower probability of 
being employed throughout the full year 
than does the younger one. The age coeffi- 
cient then picks up the desire to spend a 
smaller proportion of each working year on 
the job and the consequent reduced invest- 
ment in on-the-job training. 

Alternatively, one may interpret the 
negative coefficient as an interaction term 
which reduces the effect of aging on wage 
growth as the individual ages. That is, the 
rate of wage growth which cannot be at- 
tributed to work experience or formal 
schooling (y’) declines with age as shown 
above (although not necessarily relative 
to that which can be explained by experi- 
ence and schooling). This is consistent with 
casual notions of physical and emotional 
maturation. The difference between a 15 
and 16 year old may be considerably more 
pronounced than that between a 23 and 24 
year old. The following calculation reveals 
the magnitude of this differerce. At age 16, 
the upper bound of (‘7’) is equal to .11760, 
(with all other variables excepting dum- 
mies assuming their mean values). By age 
24, the upper bound of (7’) is reduced to 
05716 and by 26, OW 69/6(Eso— Ess) > 
OW 6/0 Aging (=Y). The importance of 
job experience relative to aging grows as 
the individual matures and overtakes the 
upper bound of the aging effect by age 25. 
Thus, the effect of aging on wage growth 
depends on age, but they are not analyti- 
cally the same. The age coefficient should 
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not be interpreted as the aging effect. 

In the same vein, one can distinguish the 
effect of experience on wage growth from 
that of previous experience on wage 
growth. The effect of the former as re- 
flected by the TN coefficient represents 
the amount by which wages increase with 
additional work experience in the current 
period. The latter relates to the rate at 
which individuals will acquire on-the-job 
training in the current period for each 
unit of current experience. It was antici- 
pated that individuals with greater 
amounts of previous experience will invest 
in less on-the-job training in the current 
period since it (generally) pays to invest in 
larger amounts of training during the 
initial years of work. Thus, two individuals 
who differ only in their amounts of previ- 
ous experience are expected to have differ- 
ent investment rates simply because previ- 
ous investment is likely to be a substitute 
for current investment. Since 


OW so = OW 69 OW 69 ð Age 
OL ce Ess lage 8 Age Ese 


and since dAge/dE¢, may be taken to be 
generally equal to one (see equation (23)), 


OW es 


(24) 





(25) = [Wes exp {no +... +200}] 


66 
-(n2 +75) <0 


Thus, the effect of previous experience is 
as anticipated. 

This also sheds light on the question of 
neutrality. If the rental price of human 
capital were constant over all units of 
human capital once age is given,!? and if 
the marginal cost of human capital were 
not a function of previous investment 
(i.e., Ben-Porath’s neutrality assumption), 


12 This amounts to assuming that retirement is a 
function of age alone and is independent of the amount 
of time spent working over the lifetime. In light of the 
work done by W. G. Bowen and T. A. Finegan which 
shows that labor force participation tends to vary- 
positively with the level of education for older workers, 
it is unlikely that the assumption is a valid one. 
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the effect of -previous experience on the 
(absolute) change in wages would be zero. 
More simply, if neither the marginal cost 
nor marginal return to investment in 
human capital varies with previous ex- 
perience, there is no reason for the ex- 
perienced worker to behave any differ- 
ently than the unexperienced one. The fact 
that experience does have a negative 
effect on (ln Wes—ln Wee) seems to imply 
that the neutrality assumption is invalid 
or that retirement (or more generally, time 
in the labor force) is a function of previous 
experience. This latter effect would be un- 
likely to account for much of the observed 
negative relationship since the retirement 
date for these individuals is expected to 
occur about forty years hence, 

There is an alternative explanation. 
Since the specification in (13) does not 
permit us to identify the effect of previous 
experience on on-the-job training from 
that of aging, it may be that the Ess vari- 
able is a term which reflects the interaction 
between previous experience and current 
aging. If previous experience were in some 
sense substitutable for aging in the produc- 
tion of human capital, the negative rela- 
tionship would be consistent. 

The coefficient on incremental schooling 
is positive and significant. As has been 
argued elsewhere,'* this should not be 
interpreted as a rate of return to educa- 
tion. It is, however, interesting to ask 
what the net effect is of dropping out of 
the labor force to attend school. The re- 
sults in (13) permit this calculation. Since 


(26) | TN = .75(Se9 — See) + TO 


where TO is nonschool, time not worked 
and the school year is assumed to be .75 
years long. We may substitute so that 


O(n Weg — In Wee) ]* 
2 7) | ( 89 2] - 
a (Sss — Ses) 
% See Brown for a more detailed discussion of the 


neutrality question. 
M4 See Rosen (1973). 
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i a(ln Wes — in Wee) 


a(Ses — See) 
4 adn Wss — in Wes) OTN 
OTN (Ses — Ses) 


where the expression on the left-hand side 
is the gross partial associated with an 
increase in schooling that occurs by drop- 
ping out of the labor force. Then 


(In Wes — in Wee) 7 = 
ee): | (Seo isi Ses) | 
.04106 — (.04784)(.75) = .00518 
(.0158) 


where (.0158) is the standard error com- 
puted from the variance-covariance 
matrix. 

Attending school is then slightly more 
productive in terms of wage growth than 
is on-the-job training. This is as it should 
be since the costs associated with the 
former are larger than thosé associated 
with the latter. In fact, the difference 
between the two may appear to be too 
small. This can be explained by the fact 
that the estimates relate to the average 
rather than marginal effects over the 
three-year period. If the ratio of average 
to marginal effects of schooling are less 
than the ratio of average to marginal 
effects of on-the-job training, then the 
estimate of the schooling effect overstates 
the marginal schooling effect by less than 
the estimate of the on-the-job training 
effect overstates the marginal on-the-job 
training effect. Under circumstances where 
the effect of schooling (on-the-job training) 
on the difference in the log of wages was a 
negative, convex function of previous 
schooling (on-the-job training), this would 
be the expected result since individuals in 
this group are at relatively high levels of 
formal schooling, but at low levels of on- 
the-job training. 

Changes in the initial level of schooling 
have very small (and insignificant) effects 
on wage growth. To the extent that level 
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and increment are correlated, omission of 
the increment variable would lead to biases 
and to the incorrect conclusion that the 
rate of wage growth depended upon initial 
levels of schooling.® 

As anticipated, an increase in the num- 
ber of hours per week worked has a positive 
effect on wage growth. The partial effect is 


Wes exp {no + cee + nV} ne = .8521 


so that increasing average weekly hours by 
20 (i.e., moving from the typical part-time 
to the typical full-time job) increases 
wages in 1969 by about 17¢ per hour. 
One rather interesting result is that, 
ceteris paribus, white workers experienced 
less rapid wage growth over this period 
than did black workers. This probably re- 
flects the fact that 1966-69 witnessed 
rather significant changes in the insti- 
tutional structure, one of the results of 
which was a narrowing of the black-white 
differential." The signalling hypothesis 
provides another explanation.” It may be 
the case that blacks with equal schooling 
and job experience as whites may, by self- 
selection, be higher quality workers than 
are the corresponding whites. Employers 
who fail to discriminate in their reading of 
signals at the time of hiring will tend to 
pay the higher quality nonwhites the same 
wage as the lower quality white workers. 
Over time, however, employers learn about 
the nonwhite’s relative advantages and the 
nonwhite worker’s wages increase ac- 
cordingly. (This would not be expected to 
persist over time, though, since employers 
who discriminated in favor of nonwhites 


1 David Wise examines the effect of schooling levels 
on wage growth. His analysis deals, however, with a 
very different sample and the findings are not easily 
compared. 

16 See Finis Welch for additional evidence on this 
point, 

1 See Kenneth Arrow and Michael Spence for a more 
complete discussion of the signalling hypothesis. 
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with equal schooling and experience at the 
time of hiring would drive their less effi- 
cient con{petitors out of business.) 

An equally bizarre result is that married 
workers experience less rapid wage growth 
than do unmarried ones. It is also the case, 
however, that their initial wage levels are 
higher (see Table 1, regressions 1 and 2). 
Since for this group (young men), holding 
age, schooling, and past experience con- 
stant, married men are in some sense far- 
ther along the life cycle path than are un- 
married ones, the marriage dummy may 
reflect previous investment in human 
capital not captured by the included hu- 
man capital stock variables. This would 
account for the higher initial wage level as 
well as for the lower wage growth since 
previous investment in human capital may 


result in less current investment as the 


outcome of nonneutrality. 

Less surprising, perhaps, is the finding 
that individuals who belonged to a union 
in 1969 experienced more rapid wage 
growth. Part of this probably reflects 
higher wage levels for union workers since 
some of those who were union members in 
1969 were nonmembers in 1966.18 

Finally, the coefficient on incremental 
military experience is positive and of 
roughly the same magnitude as incre- 
mental schooling. The standard error here 
is large, probably because only 52 out of 
1,996 individuals had a nonzero value for 


‘this variable. To the extent that the esti- . 


mate is taken to be close to the true value, 
it appears as though one year in the mili- 
tary contributes as much to the stock of 
human capital as one year of formal 
schooling. 


III. Conclusion 


This paper has estimated the human 
capital component of earnings and found 
it to be about one-third of total compensa- 
tion for young workers. Although this im- 


18 Unfortunately, no information on union status in 
1966 was available. 
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plies that human capital obtained through 
work experience is substantial et young 
ages, “aging” per se also accotints for a 
significant proportion of wage growth. 
This aging effect becomes relatively less 
important as the individual ages. 
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Bond Share Yield Spreads Under 
Uncertain Inflation 


By Myron J. GORDON AND PAUL J. HALPERN* 


It is generally accepted that individuals 
are concerned with the real and not the 
nominal values of income ard wealth. Ac- 
cordingly, Irving Fisher argued that the 
nominal rate of interest should be equal to 
the real rate plus the market’s expected 
inflation rate; the real rate cf interest is a 
function of production possibilities for the 
economy and individual’s degree of time 
preference; in equilibrium, the real rate of 
interest is equal to the marginal productiv- 
ity of capital. 

However, Fisher’s work did not recog- 
nize uncertainty and aversion to risk in 
the evaluation of investment opportunities. 
The work on capital asset pricing theory 
by William Sharpe, John Lintner, Jan 
Mossin (1966), and others explains the 
structure of asset yields and portfolio allo- 
cation decisions under uncertainty and 
aversion to risk, but their development of 
the theory has been .based on nominal 
values of the variables. The implicit as- 
sumption is that the price level is stable or 
that the inflation rate is known with cer- 
tainty. Either assumption is untenable in 
the current economic environment. 

During the last few years a number of 
papers have appeared on the consequences 
of uncertain inflation for capital asset 
pricing theory. Marshall Sarnet has shown 
that linked bonds improve the efficiency of 
capital markets. Nahum Biger has ex- 
amined the consequences for optimal port- 
folio selection. Richard Roll, and Andrew 
Chen and James Boness have extended the 
capital asset pricing model to recognize un- 


* Professor and associate professor of finance, respec- 
tively, Faculty of Management Studies, University of 
Toronto. 
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certain inflation, with a real riskless asset 
in one case and without it in the other. 

This paper examines the consequences 
of inflation for the allocation of wealth be- 
tween a monetary and a real asset and for 
the relation between the yields, both nomi- 
nal and real, on the two types of assets. 
Section I defines the variables included in 
the analysis and states precisely the sim- 
plifying assumptions under which the 
problem is examined. Section JI demon- 
strates that the allocation of an investor’s 
wealth between a one-period government 
bond and a nonmonetary risky asset, for 
example, a share of stock, is a function of 
the uncertainty as to the inflation rate. 
Specifically, with the expected values of 
the real returns on the two assets given, 
the fraction of wealth invested in the bond 
decreases as the uncertainty of the infla- 
tion rate increases. Section III investi- 
gates what happens to the relation between 
the nominal and real yields on the two 
types of assets as the inflation rate uncer- 
tainty rises. We find that investors can 
only be persuaded to hold a given stock of 
monetary and nonmonetary (real) assets 
by a rise in the real return on the mone- 
tary asset in relation to the real return on 
the nonmonetary asset. In other words, the 
real return spread between the two assets 
decreases as the uncertainty as to the in- 
flation rate rises. 

Section IV examines the historical data 
on inflation over time and in different 
countries to obtain information on uncer- 
tainty as to the rate of inflation. These 
data are consistent with the hypothesis 
that uncertainty as to the inflation rate is 
an increasing function of the expected rate 
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of inflation. Hence, the mean realized infla- 
tion rate may be used as an index of the 
uncertainty as to the inflation rate. Fi- 
nally, Section V examines some of the im- 
plications of the analysis. 

Before proceeding to the analysis it may 
be noted that an interesting feature of it is 
the application of capital asset pricing 
theory to the macro problem of the struc- 
ture of asset yields. Further work along the 
same lines may have considerable value for 
the analysis of macro problems of invest- 
ment, income, and asset yields. 


I. Definitions 


In the analysis we will assume that there 
are only two assets available to investors, 
a one-period government bond denomi- 
nated in nominal terms with no default 
risk and a stock issued by a company.? In 
addition, we assume that the company has 
no debt in its capital structure, and its 
product pricing policies are flexible. 

In the Fisher tradition we take the nomi- 
nal return on a bond as the real rate of in- 
terest on the bond plus the rate of infla- 
tion, i.e., the percentage rate of change in 
the price level. 


(1) typ = tH EA 


where A=the rate of change in the price 
level; A is a random variable 
with expected value E(A) and 
variance @7(A). 
7y»= the nominal rate of interest on 
a bond. 
v= the real rate of interest on a 
bond; 7% is a random variable 
with expected value E(m) and 
variance o°(74). 
Since the bond is a ‘one-period bond de- 
nominated in nominal terms, its nominal 
rate of interest is not a random variable. 
An analogous distinction between real 
and nominal yields on stocks can be 


1 The stock can be thought of as a security representa- 
tive of the market portfolio and a proxy for real or non- 
monetary assets. 
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drawn. The nominal yield on the stock, 
rvs, is equal to the real yield 7, plus the 
rate of inflation. The expected value of the 
nominal return is 


(2) Erne) = E(r.) + E(A) 


The variance of the nominal yield on 
stocks is 


orn) = Ef [rys =a E(rs)]}? 


But the realized nominal return on a stock 
is equal to the realized real return plus the 
actual rate of inflation. Therefore 


o(rn.) = El{r. + A — E(r,) — E(A)}]? 
= o?(r;) + o2(A) + 2 cov (rs, A) 


where o°(7,) is the variance of the real rate 
of return on the stock. 

We will assume here that cov (rs, A)=0, 
which makes the stock a perfect inflation 
hedge.” Since we have assumed that the 
company has no debt, wealth transfers due 
to unanticipated inflation will not occur. 
The assumption further requires that the 
real return on the stock depends only on 
real risk factors which are independent of 
inflation. The consequence is that nominal 
earnings and stock price will vary with in- 
flation, and 


(3) (re) = o?(r:) + 9°(A) 


One further concept is introduced here 
that will be used later. The assumption 
that cov (ra, A)=0 logically implies that 
cov (r7;, %) =0. Intuitively, variations in 7, 
result only from variability in the infla- 
tion rate. However, fluctuations in 7, are 
independent of the inflation rate. There- 
fore, 7, is independent of 7s. 


II. Allocation of Wealth 


Our purpose in this section is to estab- 
lish the impact of inflation uncertainty on 


2 This covariance is unlikely to be zero in fact. With- 
drawing the assumption is an area for further research, 
but the qualitative nature of the conclusions reached is 
likely to hold except when the nominal return on the 
share is independent of the inflation rate. 
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an investor’s wealth allocation between the 
stock and the bond. The investor is as- 
sumed to maximize expected utility and 
the form of his utility function is 


(4) u(r) = 1 — e?r 


where r is the real rate of return on the in- 
vestor’s wealth, a; reflects the degree of 
risk aversion for investor i, and a:>0. 
Bertram Schoner has shown that expected 
utility is given by the expression 


(5) Elug(r)] = 1 — eal B@)-aie?@) 


Therefore, maximizing expected utility is- 


equivalent to maximizing 
(6) H(r) = E(r) — aio(r) 


The choice of utility function was dictated 
by the following considerations. To keep 
the analysis mathematically tractable, it 
is necessary that expected utility be a func- 
tion of the first two moments of the 
probability distribution of terminal wealth. 
To be realistic, the utility function should 
exhibit constant relative risk aversion. 
That is, the allocation of wealth between 
the bond and the share should be inde- 
pendent of the level of initial wealth. This 
utility function satisfies both conditions 
since r= ((Y—W)/W), where Y is random 
terminal wealth and W is fixed initial 
wealth. 


3 Our use of equation (4) for a utility function has been 
questioned on the: grounds that it exhibited constant 
absolute risk aversion and that the use of rate of return 
as the argument of the function is wrong. Precedents for 
these objections can be found in the literature. See 
Michael Jensen (p. 390) and Mossin (1973, pp. 39-40). 
However, we are at a loss to understand the grounds for 
these objections to equation (4). It can be written 


“U(Y) = 1 — eral?) Ir) 


Taking the first and second derivatives of (FY) with 
respect to Y, we obtain for the Pratt measure of absolute 
tisk aversion 


u" (F) 


Ia e 


Q= ~ 


The Pratt measure of relative risk aversion is œ, which is 
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Let A be the proportion of wealth in- 
vested in the stock and (1—A) be the pro- 
portion invested in the bond. The mean 
and covariance of the real return on the 
investor’s wealth are 


(7) E(rp) = NE) + (1 — X Elr) 
(8) (rp) = N07(r,.) + (1 — d)?0°(r0) 
+ 2d(1 — A) cov (fs, Po) 
However, cov (fs, %), the covariance be- 
tween the real returns on the bond and the 
share,is equal to zero. 
Hence, to find the optimal proportions 


of wealth invested in each asset, we maxi- 
mize expected utility or H(r). 


(9) max H(r) = \E(r.) + (1 — AV E(re) 
— ailer) + (1 — d)202(1) | 
The derivative of H(r) with respect to \ is 


H(r 
(10) ZO = E(r.) — E(r) — 2asdo*(r5) 


+ 2ee;(1 am Aje? (ro) =0 


and the optimal proportion of wealth in- 
vested in stock is 


E(r) — Eln) + 2aio?(re) 
2a;[o2(r,) + o?(ro)] 


We are interested in investigating the 
impact of inflation risk on the allocation of 
wealth between stocks and bonds. The risk 
of inflation can be measured by the vari- 
ance of the real rate of return on bonds. 
In the spirit of a partial equilibrium anal- 
ysis, we assume that E(r), E(r.), and 
o°(r,) are fixed and vary the uncertainty in 


(11) x= 





independent of wealth. That is, the allocation of wealth 
between a risky and risk-free asset is independent of the 
investor’s initial wealth. Initial and not terminal wealth 
is the relevant variable for the decision problem we. are 
modeling and for which the Pratt measure is typically 
used. Finally it should be noted that the Pratt measure 
is a shortcut method for determining how an investor’s 
investment in the risky asset varies with his wealth. 
Carrying out the numerical analysis with our utility 
function confirms the above description of it. 
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the inflation rate.* Since o7(A)=07(n), we 
investigate whether On*/d0%(r4) 20 for 
small changes, where ‘ 


2ailo?(r) + o°(r) |? 


The impact on A* can be seen most clearly 
if we consider different initial values of A*. 


CASE 1: The investor is invested en- 
tirely i in stock, i.e., A*=1. Then it is ob- 
vious that An*/aa? Ge 0; the investor will 
not alter the proportion of wealth invested 
in the stock as inflation risk changes. 


CASE 2: The investor holds both stocks 
and bonds in his portfolio, i.e., A* <1. Sub- 
stituting this inequality into (11) we ob- 
tain 2a:07(7,) > E(r.) —E(m). Substituting 
this inequality into (11) and noting that 
the denominator in (12) is positive, dA* 
/de*(r) >0. Therefore, as inflation risk in- 
creases, the investor will increase the pro- 
portion of wealth invested in the stock. 


CASE 3: The investor has shorted bonds 
to invest in the stock, i.e., AX*>1. Using 
the same type of algebraic manipulations 
_ as Cases 1 and 2, it can be shown that 
dA*/de7(n%) <0. The investor will reduce 
the proportion of wealth invested in stocks 
by selling some stock and repaying the 
bonds he has created. As bonds become 
riskier, the debt he has undertaken be- 
comes riskier and he reduces his involve- 
ment. 


(12) 8*/d02(r) = 


Therefore, in Cases 2 and 3, if an in- 
vestor is in bonds as either a borrower or a 
lender, an increase in the variability of the 
inflation rate makes it attractive to him to 
borrow less if a borrower, or lend less if a 
lender. 


Ill. Impact on Yields of 
Both Stocks and Bonds 


In the preceding analysis: we assumed 


4 The constraint that E(rs) remains fixed will be re- 
moved in Section IIT. 
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E(r) and E(r.) were unchanged as o°(75) 
increased. However, there will be a change 
in the yields on debt and equity as in- 
dividual investors restructure their port- 
folios in response to a change in the vari- 
ability of the inflation rate. 

Before presenting a more rigorous anal- 
ysis of the impact on real yields with a 
change in o7(7), an intuitive explanation 
may be helpful. If individuals are unable 
to issue debt and the only debt outstand- 
ing is issued by the government, then 
A*<1 must hold and ddA*/de(r) >0. 
Therefore, individual investors will move 
out of debt into stock. However, to per- 
suade individuals to hold the exogenously 
given, unchanged quantity of debt and 
shares, the real yields on debt must rise 
and the real yield on the shares must fall. 

The more realistic assumption that both 
individuals and government issue debt 
does not change the conclusion, since the 
net amount of debt in aggregate is the 
government debt. As o°(7,) increases, the 
real demand for bonds falls for investors 
with values of A*<1, and, for investors 
with A*>1, the real supply of bonds falls. 
The shift in the demand schedule will be 
larger in absolute amount than the shift in 
the supply schedule. Thus, the real rate on 
bonds will increase. 

To investigate this more analytically, 
let X be the allocation of market wealth 
which is a function of the weighied average 
of the individual investor risk-aversion pa- 
rameters a;. Thus, from (11), 


E(r,) — Elri) + 2a0%(r») 
2a[o7(r.) + 0(r) | 


But À is equal to the market value of the 
stock divided by the market value of stock 
plus debt since all assets must be held in 
equilibrium. The prices of the stock and 
the bond can be written D/E(r,) and 
M/[1+E(r)], where D is the expected 
value of the real dividend per share and M 
is the expected value of the coupon plus 
principal on the bond. For simplicity, the 


(13) A= 
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share’s real dividend is not expected to 
grow, and the bond is assumed to be a one- 
period note. Thus, 


(14) À er DEG) 
n,D/E(r,) + mM/[1 + E(n)] 


where m and », are the number of bonds 
and the number of shares outstanding. 

If we assume further that the real cou- 
pon on the bond is equal to the real rate 
of interest, the bond is selling at par which 
is equal to unity. Therefore, (14) can be 
rewritten 


n.D/ E(t.) 
tyD/E(rs) + m% 


On the macro level, ns, m, D, and X are 
given. Equating the right-hand side of 
both equations (13) and (15) and solving 
we obtain 


(16) Er) = Ellr) + 2&0?(r5) 


(15) i= 


nD 
— 2a[o%(n) + o?(r)] mD + mElr:) 


To find the impact on yields as inflation 
risk increases, the derivative of equation 
(16) with respect to o?(m) is taken. 


0E(%) = OE(r,) 








Sa ðo?(ra) Aa? (re) 
= nsD F à 
|: +2ā [mD + mE(r,) |? nlo (%) +o el] 
+2 £ 2 | 
N:D + mE(rs) 


The quantities in the first and second set 
of brackets on the right-hand side of 
equation (17) are both positive. 

To find the impact on the real return on 
bonds as inflation risk changes, ceteris 
paribus, set 0E(r,)/d07(%) =0. This results 
in 0E(7,) /d07(7) >0. Therefore, an increase 
in the uncertainty concerning the inflation 
rate will increase the real rate of return on 
bonds. 

To determine the impact of inflation 
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risk on the real return on stock, set dE (1) 
/807(r%) =0; this results in 0E(r,)/d07(r%) <0. 
Thereforé, an increase in the uncer- 
tainty of the inflation rate will result in a 
reduction of the expected risk premium 
measured in terms of real rates of return? 
By adding the expected rates of inflation 
to the real rates of return on stock and 
debt we can obtain the nominal yields.® 


IV. Relation Between Mean and 
Variance of Inflation Rate 


This paper has demonstrated that the 
real rate of return on bonds is an increasing 
function of the variability of the inflation 
rate, and not the inflation rate itself. It is 
immaterial to the risk of a bondholder if 
inflation is 5 or 50 percent as long as the 
actual rate of inflation is equal to the ex- 
pected rate of inflation. However, it is 
possible that the expected real yield on 
bonds is related to the expected inflation 
rate if there is a positive relationship be- 
tween the expected inflation rate and the 
variability of inflation. 

To investigate this possibility, values of 
the Consumer Price Index (CPI) were ob- 
tained for a sample of 33 countries for the 
period 1952 to 1972 inclusive.” The source 
for the data was International Financial 
Statistics. The countries were chosen so as 


ë Instead of assuming a one-period bond we could have 
analyzed the impact of changes in the inflation rate by 
using a consol. Although we did not perform the analysis 
it is clear that the impact would be in the same direction, 
but probably larger in magnitude because the impact of 
unanticipated inflation will be larger on a consol than 
on a one-period bond since the price of a consol is very 
sensitive to changes in the interest rate. 

8 It may be thought there is a logical contradiction in 
the statements that the nominal return on the bond is 
risk free and its nominal interest rate changes over time. 
This contradiction may be reconciled-by assuming that 
all trading takes place only on the first day of each hold- 
ing period, e.g., three months, Alternatively, with con- 
tinuous trading the three-month return on a three- 
month ‘bond is always certain, while the intra three- 
month return is uncertain. Investors nonetheless con- 
tinuously look at the three-month return and treat the 
bond as risk free. 

7 A list of the countries used in the sample is presented 
in the Appendix. 
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to obtain a full spectrum of inflation rates. 
Annual percentage changes in the CPI 
were calculated for each year ds well as the 
mean and standard deviation of the per- 
centage change in the CPI for each coun- 
try. The correlation between the mean 
percentage price change and the standard 
deviation over the 33 countries was .9081, 
and significant at the .001 level. The aver- 
age annual realized rate of inflation for all 
countries over the sample period was .0848 
and the average standard deviation was 
.0707. 

Therefore, the differential between the 
` expected real returns on bonds and stocks 
will narrow with increases in the expected 
rate of inflation. It is possible that in 
countries with hyperinflation, the expected 
real rate of return on bonds may exceed 
that on stocks. Since the nominal yields 
are obtained by adding the expected rate 
of inflation, similar conclusions on nominal 
yield differentials can be made. 


V. Implications 


Two related conclusions follow from the 
previous analysis. One is that as uncer- 
tainty as to the inflation rate increases, 
investors move towards an all nonmone- 
tary asset portfolio. The other conclusion 
is that insofar as the relative real quan- 
tities of bonds and nonmonetary assets 
fail to adjust to investor preferences, the 
spread between the yields on bonds and 
shares will narrow. 

However, the analysis was carried out 
under a number of simplifying assump- 
tions of which the following may be the 
most important. It was assumed that the 
uncertainty of the inflation rate is inde- 
pendent of its expected value. The previous 
section, however, established that the 
variability of inflation increases with its 
average rate. Hence, the portfolio adjust- 
ments investors desire as uncertainty in- 
creases are brought about more or less 
with no explicit portfolio revision by the 
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declining real value of monetary wealth as 
the average inflation rate rises. 

The other critical assumption was that 
the real return on nonmonetary assets is 
independent of the inflation rate. If the 
nominal returns on shares as well as bonds 
are independent of the inflation rate, 
there will be no desired movement between 
the two types of assets and no change in 
their relative yields. Under the more rea- 
sonable assumption that nonmonetary as- 
sets are at least a partial inflation hedge, 
the conclusions reached still hold, but with 
less force. 

We may conclude with the question, 
what has happened to the spread between 
bond and share yields? Answering the 
question is made difficult by the problems 
of measuring share yields, but these prob- 
lems are relatively modest for public utility 
shares. In the early 1960’s, Aaa rated bond 
yields were about 4.5 percent, and electric 
utility share yields, measured by dividend 
yield plus expected dividend growth were 
about 8.5 percent; see Gordon (p. 99). 
Both authors have testified in recent util- 
ity rate of return cases, and we estimate 
current share yields for strong public utili- 
ties as being in the range of 12-13 percent. 
With Aaa rated bond yields around 9 per- 
cent, the absolute as well as the relative 
spread between nominal bond and share 
yields has fallen over the last decade. 


APPENDIX 
List of Countries 


Argentina Finland Norway 
Australia France Peru 

Austria Germany Portugal 
Belgium Greece South Africa 
Bolivia Iceland Spain 

Brazil Tran Sweden 
Canada Israel Switzerland 
Chile Italy United Kingdom 
Columbia Japan United States 
Denmark Mexico Uruguay 
Ecuador Netherlands Venezuela 
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The Two-Sector Open Economy and — 
the Real Exchange Rate 


By Micuaet BRUNO” 


This study arose from dissatisfaction 
with the multiplicity of models and sepa- 
rate theory compartments within which we 
usually teach and analyze the main aspects 
of trade, aggregate demand, capital inflow, 
and accumulation. It is proposed that in an 
open economy these can be tackled in one, 
rather simple, two-sector framework. It 
hopefully lends itself to a clearer exposi- 
tion in some cases and possibly may also 
give new insights into some real phe- 
nomena. But first there are at least three 
mental hurdles to be overcome. 

Traditional trade theory mainly as- 
sumed a world in which all goods (or the 
stylized “two goods”) are in principle 
tradable and the main relative price in- 
volved is the international terms of trade. 
A third nontradable good sometimes ap- 
pears as a relatively unimportant appen- 
dage to the standard two-tradable goods 
description. For most countries, however, 
international prices of imports and exports 
are given and a much more important 
relative price (or price vector) is the terms 
of trade between a composite foreign- 
exchange earning or foreign exchange us- 
ing good and domestic nontradables. After 
all, the latter form over half of GNP even 


* Falk Institute and Hebrew University. The growth 
part of this paper is partly based on a more extensive 
unpublished M.I.T. discussion paper written in 1970. The 
static economy model (Section I) has been added 
since then. For financial support at the earlier stage I am 
indebted to the Ford Foundation (grants to M.1.T. and 
to the Israel Foundation Trustees) and to the Develop- 
ment Research Center of IBRD. I am greatly indebted to 
numerous colleagues for discussion and comments on 
earlier drafts; in particular I should mention Mordechai 
Fraenkel, T. N. Srinivasan, George Borts, and an 
anonymous referee. 
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in the most open economies. 

The importance of the tradable/non- 
tradable distinction and the emphasis on 
the exchange rate as representing a real 
relative price have long been recognized in 
the development planning literature. But 
only in recent years have these aspects be- 
gun to play an important role in pure trade 
theory, particularly in the analysis of ag- 
gregate expenditure.' One elementary but 
essential difference between the two types 
of goods is that the market for nontrad- 
ables must always balance ex post, that for 
tradables need not. The two-sector com- 
position of excess demand is thus important 
for the understanding of the role of ab- 
sorption and exchange-rate changes in 
short-run analysis of economic activity and 
inflation. This brings us to the next point. 

Equilibrium in trade theory is usually 
identified with a balance on current ac- 
count. There is extensive theoretical treat- 
ment of short-run deficits and surpluses, 
ways to correct imbalances, and the-once- 
and-for-all transfer problem, but there is 
much less systematic analysis of the pro- 
longed (and often planned) structural im- 
balances that are a necessary by-product 
of substantial foreign borrowing. This can 
be viewed as an efficient way of relaxing 


1 In a historical note on the survey by Anne Krueger, 
P. M. Oppenheimer traces the original introduction of 
nontraded goods tg authors preceding I. F. Pearce’s im- 
portant contribution and going back to the late 1920’s 
(Ohlin, Keynes). But I believe it fair to say that it never 
became central to the basic trade theory approach. 
Among the most recent studies with which the present 
one partly overlaps I should mention Rudiger Dorn- 
busch, Eitan Berglas and Assaf Razin, and Elhanan 
Helpman. 
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period-by-period constraints on the mar- 
ket for tradables and replacing them by a 
single multiperiod foreign currency con- 
straint. 

The next point relates to the interface 
between pure growth theory and interna- 
tional trade. Once you allow trade, the 
consumption-investment goods distinction, 
so central to the closed-economy growth 
model, no longer retains its previous over- 
riding importance. After all, exports or 
“import substitutes are produced in order to 
earn (or save) badly needed foreign cur- 
rency which can be put to many uses and 
can be borrowed and lent, so what does it 
matter whether one trades in nylon stock- 
ings or bulldozers? 

Conforming to a common two-dimen- 
sional bias we start our analysis with a 
new, but essentially simple two-good de- 
scriptive model for an open economy. One 
good, measured in foreign exchange, is 
made to perform the multiple duty of 
juggling all tradable goods for consump- 
tion, physical accumulation, and storage 
of real financial debt. The other is a non- 
tradable good that can be consumed or in- 
vested domestically. Given the production 
possibilities and consumption-demand pat- 
terns, the composition of output, price 
changes, and the balance of payments are 
essentially determined through absorption 
and exchange-rate policy decisions. Sec- 
tion I lays out the first, static-economy 
model and some of the policy implications 
for inflation and the deficit are analyzed. 
This is followed in Section II by an exten- 
sion to a growth process, in which produc- 
tion possibilities and the real exchange 
rate are allowed to vary over time. Fi- 
nally, the question of intertemporal opti- 
mality is considered (and a mathematical 
Appendix is given at the end). This has 
some practical implications for pricing and 
the rate of interest in public investment 
decisions. 
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I. The Balance of Payments and Inflation 
in a Static Two-Sector Economy 


Consider an open economy that uses and 
produces two basic types of goods: non- 
tradable goods (Xo), which are only do- 
mestically produced, at the unit price po, 
and tradable goods (X1), which can be pur- 
chased and sold abroad, at unit interna- 
tional price P, or domestic price pı, where 


(1) pi = Pre 


and e is the nominal exchange rate. 

The economy is here assumed to be 
small, and its international prices are 
given,” and also assumed to remain con- 
stant in relation to each other. This allows 
us to consider X, as a single composite 
good (rather than a vector of goods), and 
P, as a given scalar which can be nor- 
malized so that P:=1. In that case X, will 
also measure the potential supply of for- 
eign exchange by the productive system. 

The assumption of a single nontradable 
good (rather than a vector) can be de- 
fended on practical grounds if one remem- 
bers that nontradable goods (such as con- 
struction and services) are usually large 
users of domestic labor so that their prices 
are highly correlated with unit wage costs.‘ 
Both X; (¢=0, 1) are measured in terms 
of value-added (total nominal GDP = poX o 
+7.X1)2 Any intermediate goods in the 
input-output sense are assumed to have 
been suitably netted out and added to Xo 
and X,, respectively, wherever appropriate. 

At any moment of time (t) the supply is 
given of fixed reproducible factors (say 
nontradable and tradable assets Ko and Ki, 
to be introduced in Section II) and of pri- 


2 This assumption can be relaxed. 

3 Transport costs are ignored here. Thus import substi- 
tutes and exports can formally be treated the same. 
Disaggregation is taken up in Section IT. 

4 There may, of course, be some exceptions (e.g., elec- 
tric power) but it still seems empirically reasonable for 
the bulk of the group consisting of services and construc- 
tion, as long as productivity growth is fairly evenly 
spread within the group. 

5 GNP can be derived by subtracting net interest pay- 
ments on foreign debt (see below). 
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mary factors (L being labor and/or land). 
Production possibilities in terms of Xc and 
Xı can be presented by the ¢conomy’s 
transformation or production possibility 
curve (PPC) assumed to have a well- 
behaved convex shape:® 


(2) F(Xo, X1;Z) =0 


Z is a shorthand notation for the vector of 
all factors that are fixed in the short run 
but may change in a long-run growth 
situation. The elements of the vector may 
include the momentarily given sectoral 
distribution of nonshiftable capital goods 
(K;), the total supply of shiftable primary 
factors (such as L), and time (t), represent- 
ing exogenous shifts such as “technical 
progress.’”’” Underlying the aggregate PPC 
(2) there must be short-run optimization 
of intersectoral allocation for at least one 
factor of production (say, L). f 

The negative slope of the PPC, 9X0/dXi|z 
at any point measures the marginal rate of 
substitution in aggregate production be- 
tween Xs and X;, which has the dimension 
of a real rate of exchange (domestic cur- 
rency per unit of foreign currency) g= p1/po 
=e/po. 

Suppose now that the government can 
enforce a momentary rate g in production 
at point M on the PPC (see PP; in Figure 
1 and the line BB, touching the PPC at 
point M). Total real GDP(Y) can be read 
from the distance OB in Figure 1 since we 
have (in units of the nontradable good): 


(3) Y = Xo+ 9X 


(or OB= OM +40M,, since q= M E/M M = 
OB/OB). 

For a given Z, g uniquely determines the 
outputs X; (t=0, 1). For an increase in q, 
keeping Z constant, we get the following 


ê Such a curve can be constructed empirically, e.g., 
from a -detailed multisectoral linear programming system 
(see, for example, my 1967 paper). In that case PPC 
will consist of a series of piecewise linear segments. 

7 It might also reflect shifts in world markets. 

8 The simplest model for which this can be derived is 
the standard two-sector production function model in 
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price response (using subscripts for partial 
derivatives): Xo <0, Xig>0, Yy=Xi1>0 
(we have Xoq/Xig=—9Q)- 

Next consider household consumption 
demand. Denote total real household con- 
sumption by C measured in nontradable 
units, and assume it is a portion (1—s) of 
real GDP: 


(4) C=(1-—s)¥ 


s is a measure of the private-sector con- 
tribution to the surplus, combining volun- 
tary savings as well as government (direct) 
taxation. While government can be as- 
sumed to control overall s, the division of 
total C between nontradables (Co) and 
tradables (C1) is based on consumer choice. 
Either we start from maximization of a 
utility function U(Co, C1) subject to an ex- 
penditure budget constraint C= Cy+qC; or 
else by direct assumption, aggregate con- 
sumption functions can be written: 


(5) C: = C(C, q) G= 0, 1) 


We have nonnegative marginal propen- 
sity to consume (MPC) (out of total con- 
sumption), i.e., Ci.>0 (t=0, 1) if both 
goods are normal (and Co.+gCi-=1) and 
we also assume Coa 20, Cig<0 for the cor- 
responding partial price responses.* Given 
q (and thus F) and given s (and thus total 
C), the consumption basket (Co, C1) is de- 
termined uniquely. In Figure 1 this is rep- 
resented at point W(Ci, Co) on the budget 
line AA;, where AB/OB=s, OA=C. The 
projection of the consumption and produc- 
tion points on the respective axes give a 
measure of the residual commodity sup- 
plies (or surpluses) S:= X:— C, WM and 
NiM,, respectively, for i=0, 1. For the re- 
sponse of these net supplies to changes in 
the policy parameters s and g, we write: 


(6) Si= XQ) — Cil — 8)(Xo + 9X1), 4] 





which the sectoral K are nonshiftable and L is optimally 
allocated between the two sectors. 

°? Note that Cy and C, need not be interpreted as final 
goods only, e.g., we can have total consumption (C) non- 
tradable but using importables (Cı) in its production. 
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and obtain $;,=CieY >0; i.e. there is a 
positive response to an increase in s for 
both commodities. Likewise Sog™ X og— Cog 
—Co(1—s)X1>0; i.e, the net supply 
of nontradables unambiguously decreases 
with an increase in g. For tradables, the 
substitution and income effects work in 
the opposite directions, and the result is 
therefore more ambiguous. We get 


= ( A Cı ) 
atm—— un 
; 1 y, 1 


Sig = — 


where e&=qgX14/Xı is the supply elasticity 
of tradables, 

m=—qCi,/Ci is the consumption 

demand elasticity for tradables, 

m= (1—s)gCi. is the marginal pro- 

pensity to consume C; out of F. 


Thus $;,>0 if and only if 


Ch 
(7) eae tm (©) —m>0 
This formula is, of course, reminiscent of 
some balance-of-payments stability condi- 
tions discussed in the trade literature for 


the combined classical and Keynesian ap- 
proaches.!° However, the present model is 
somewhat differently structured, empha- 
sizing the tradables/nontradables supply 
distinction and having no explicit domestic 
money variable. 

To complete the first model in its market 
equilibrium aspects we now assume the 
existence of autonomous demands (D;; 
i=0, 1) upon the net supplies (S;) which 
may in principle consist of public consump- 
tion (G;) and private or public investment 
(I;). For the moment we only look at the 
short-run equilibrium aspects of inequality 
between D; and S;, and leave the possible 
long-run growth effects of J; on changes in 
the Z vector and the PPC to Section II. 

The fundamental difference between 
tradable and nontradable goods markets 
lies in the way in which inflationary (or 
deflationary) gaps D;—S; resolve them- 
selves. As long as the government can con- 
trol the exchange rate (e or q) but foreign 


10 See, for example, Arnold Harberger and Murray 
Kemp. 


$70 
borrowing (or investment) is allowed, the 
market for tradables clears automatically 
by having net imports equal to the differ- 
ence (Dı— Sı) if it is positive, or net ex- 
ports, if it is negative. Denote the out- 
standing debt of the economy by B, its 
time change by B, its debt servicing"! by Rs 
and the net balance by b= B— Rg. We can 
write the adjustment process for tradables, 
which is also the negative of the balance 
of payments on current account, in the 
form: 


(8) b= È — Re= D +C- X: 


If in Figure 1 the distance N,Q, measures 
D, we have b=D,—S; represented by the 
distance 44101. 

In the market for nontradables no such 
automatic quantity adjustment can take 
place. We shall instead assume that any 
positive gap Do— So= Do+Co— Xo (marked 
by the distance MQ on the Xo axis, Figure 
1) will result in pressure on the price level 
po, and we can assume a positive relation- 
ship between excess demand and the rate 
of inflation ro: 


(9) mo =F = f(Do + Co Xo) 


0 


where f’ >0 and /(0) =0.” 

The comparison of the different adjust- 
ment processes in the two markets under- 
scores the importance of the composition of 
autonomous demand changes, such as in- 
vestment or public consumption, in terms 
of the derived demand in the tradable and 


11 If, as we shall assume below, the economy faces an 
upward sloping supply curve of foreign loans at marginal 
interest cost schedule r(B) we have Rg= f? r(x)dx 
(thus dRz/dB=7(B)), (see Section II). Note that Rpg is 
part of GDP and GNP=GDP—Rs. It does not affect 
private behavior directly if handled out of the govern- 
ment budget. 

12 We are here confining ourselves only to ex ante in- 
flationary (or balance) situations for which Do—Co>0. 
Ex post, of course, this market must balance. The model 
could be expanded to cover the case of Keynesian unem- 
ployment by assuming f=0 for the case of excess supply 
(Do>—Co<0), introducing a minimum wage constraint, 
and allowing for less than full employment cf L. 
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nontradable goods markets. Thus suppose 
for a moment that Do= So so that po re- 
mains constant,and that there is an in- 
crease in Dı. This will result in an equiva- 
lent increase in the balance-of-payments 
deficit (Ab=AD)), leaving the real exchange 
rate (q) and the market for nontradables 
unchanged. Thus the points Ñ and Mf will 
remain stationary. On the other hand, if 
there is an increase in Do, say, AD» (from 
the balance point Do= Sù, i.e., MQ=0), po 
will start increasing. This in itself will de- 
crease q in the next period unless the gov- 
ernment at the same time corrects the 
nominal rate (e) so as to keep q stationary 
(i.e., by making é/e=-o). A reduction in q 
would now bring about an accompanying 
change in the equilibrium output (47) and 
consumption (Ñ) levels and the balance-of- 
payments deficit will increase (assuming 
Sig>0). Likewise So will increase, thus 
making for a subsequent self-correcting 
reduction of pressure on s in the market 
for nontradables. The system will eventu- 
ally end up at a higher stationary po (and 
lower q, by the amount Ag=AD»/So,). The 
cumulative indirect change in the deficit 
brought about by the initial change in Do 
will be given by the derivative 


Ab 1 (1 — S)Xı — Cı 
AD q Soa 


if (1—S)Xi2C;, while Ab/AD,;=1. It 
follows that under fixed exchange rates, 
if (1-S,)X,:>C,, the higher the share 
of nontradables, in total excess demand, 
the more of the inflationary pressure 
will show itself in po increases (and q 
decreases), and the less in an increase 
ii the balance-of-payments deficit (see 
also Helpman). This type of analysis 
also explains why under a demand infla- 
tion and sticky exchange rates one would 
expect the domestic price of nontradables 
(for example, services, construction) to 
rise by more than that of tradables (such 
as agricultural products and manufac- 





=1+ $1 
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tures). 

We now use the same set of equations 
(8) and (9) to elaborate on the interplay of 
the two basic policy tools, exchange rate 
policy (e or q) and aggregate absorptive 
measures, summarized under the param- 
eter s. For a given level of autonomous de- 
mand for tradables (Dy), b will decrease if 
s is increased (since S;,>0) and if (7) holds 
it will also be negatively related to an in- 
crease in the real exchange rate g. The line 
TT. in Figure 2 represents the various 
s—q policy combinations keeping 6 a posi- 
tive constant. The line 7,T; represents the 
same for a lower b. The line ToT) is drawn 
for the special case of current account bal- 
ance (i.e., B=0). The slope of these lines, 
which measures the tradeoff between g and 


3 Let us note that this framewors could also be modi- 
fied to take care of the case in which the market for 
tradables must balance and we have a flexible rather than 
a controlled nominal exchange rate. This could be done 
by replacing equation (8) by an excess demand-price 
adjustment equation é/e=g(D.:t+Ci—X1) where g’>0, 
g(0)=0, etc. Alternatively, here as well as for non- 
tradables, domestic money creation could be introduced 
explicitly whenever there is an ex ante gap between D: 
and S;. However, the explicit introduction of money (and 
a real-balance effect) would not change the main aspects 
of the model for our purpose and they are thus ignored. 
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s, is [(s/0q)p2]=—Siq/Sis. This is nega- 
tive if and only if S1,>0. If the economy is 
initially at point A on TT; in Figure 2, a 
reduction of the deficit to the level corre- 
sponding to T,T; can be effected, ceteris 
paribus, hy pure absorptive measures, 
keeping q constant at ga and raising s from 
Sa (at A) to sg (at B) or by exchange rate 
policy, for given s, increasing g from q4 to 
gu (at H), or by any suitable combination 
of s and g somewhere between the points 
B and H. However, the nature of the 
ceteris paribus assumption here is critical, 
because of the simultaneous developments 
in the other market.14 

From considerations similar to the above 
we know that for given autonomous Dp the 
rate of inflation (ao) will fall with an in- 
crease in s (since 0%/ds=—f’So.<0) and 
rise with an increase in g (—f’Soq>0). A 
devaluation is always inflationary unless 
coupled with absorptive measures. In anal- 
ogous fashion the line NW: in Figure 2 
represents s and q combinations keeping To 
a positive constant. A lower rate of infla- 
tion involves a movement of the curve to 
the left (WiN1). The curve NoNo assumes 
zero inflation with supply and demand of 
nontradables balanced at the price level 
py, say. The slope of the lines VN is always 
positive since (05/09) iro — Soq/S0s > 0. 

The points at which the respective TT 
and WN lines cross represent pairs of q and 
s policy combinations that momentarily 
but simultaneously satisfy the given con- 
straints in terms of allowable inflationary 
gaps. Moving from A to B and to C here 
represents a special case of pure absorptive 


4 Suppose there is a devaluation of e so that g first 
moves from ga to gu (the deficit falling accordingly), and 
s and D; are kept constant at their initial values (as- 
suming initially pois constant). The price of nontradables 
(fo) will now start increasing. This process will come to 
a halt once pe has increased by the same proportion as e. 
Now g will be back at ga, the deficit will be back at its 
old level (TT) and all that has happened is an equal 
rate of increase in the nominal #; levels, leaving the 
relative price g constant. 


572 THE AMERICAN ECONOMIC REVIEW 


policy, keeping q constant (at qa) and 
affecting both markets simultaneously in 
the prescribed fashion, by raising s from s4 
to $s and se. Note that the points A and B 
(unlike C) cannot be sustained unless the 
nominal exchange rate is being changed at 
the same rate as the corresponding rate of 
inflation ro (otherwise q cannot maintain 
a constant level). Thus strictly speaking a 
hypothetical movement from A to B really 
represents a change in the sense of com- 
parative dynamics, switching é/e all at 
once from one steady state to another, at 
a lower required speed of adjustment. 

In the analysis that follows it will be 
useful to simplify matters by assuming the 
market for nontradables to remain in bal- 
ance, say along the line NoNo, at a constant 
price level př. In that case a level of q can 
be maintained by a suitable stationary 
level of e. The combinations of s and q cor- 
responding to successively falling balance- 


of-payments deficits are represented by the 


points D, E, C. Note that both s and q 
must in this case be increased simultane- 
ously because of the need to do away with 
the accompanying inflationary gap in the 
market for nontradables. However, a simi- 
lar effect could alternatively be obtained 
with a smaller change in s (or none at all) 
and a larger change in q, provided Dp is 
reduced through either fiscal or monetary 
measures.” The implications of all this for 
the developments and required policy 
measures to accompany exchange rate 
changes (for example, under a “crawling 
peg”) should be clear. 


18 Suppose we start at point D and now move to the 
point A while reducing Do to the amount required to 
keep the nontradable market in balance. This implies that 
the NW? line is now the line corresponding to constant 
po (and could now be termed NoNo). For the balance of 
payments to remain in state T2T2, s must fall from sp to 
sa While g increases from gp to ga. Now raise s and g from 
the point A to the point F at which both markets balance 
completely. The overall effect is a balance-oi-payments 
correction using a larger increase in g (from gp to gr 
instead of gc) while s falls or increases by less than it 
would have otherwise (sp <se). 
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H. Development of the Open Economy 


So far we have confined ourselves to 
price and balance-of-payment changes in 
the static economy. The incorporation of a 
growth process into the model can be done 
by identifying part of the autonomous de- 
mands D; with investment in tradables (for 
example, machines) Jı, and/or nontrad- 
ables (for example, structures) Io, leading 
to changes in the stocks of assets Ķ;: 


(10) AK;=1;-4:K; (i= 0,1) 


where k: are the respective depreciation 
rates. 

A change in the stocks of assets will af- 
fect the system through the shift vector Z, 
moving the production possibility curve 
from one “short term” to the next. The 
precise way in which Z and PPC change 
depends on a particular specification of the 
model, for example, whether capital is 
distributed “optimally” or not. Thus the 
elements of Z may consist not only of the 
sum of Ko and K, but of its particular 
short-term distribution among industries 
or firms. For the moment all that we have 
to assume is that there is some mechanism 
that makes for K; formation and alloca- 
tion and thus for a suitable shift in PPC 
through the catch-all shift vector Z. 

We now have to consider Z as a variable 
together with g in the determination of 
both outputs X; and net supplies S;. De- 
noting by A a total shift from one period 
to the next and by AzX;= Xiz-AZ (scalar 
product)? a supply shift in X; due to the 
long-run factors Z (holding g and s con- 
stant) and similarly for AzS; we get: 

AzS; = Siz: AZ = Xiz' AZ 

= Cie(1 = s)(Xoz -+ qXız) -AZ 
= AgXi— Cie(1 — s)(AzXo + 9AzX:) 
16 AzX; = aki + ake oo + aL + ae 
(i = 0, 1) 


where partial differentiation is performed holding g and s 
constant. f 
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Denote 
gAzX, 
a = = 
AzXo 


H = Ci-(1 — s) (as before) 


and Ho = Colt oe s) 


where u; are the MPC out of gross income 
and potpi=(1—s). We now have 











AzSi z 0 iff a 2 
— H 
1 — po m+s 
AzS 2 0 iff a Se cee 
ie ane 1 — (m+s) 
Since 
s 
We n (as long as s > 0) 
1— (ui +s) 1— m 
There are three ranges: 
` mts 
if > — > 
1— (m +s) 
AzS;>0 and AzSo < 0; 
if mts N E 





er Serer een, a> 
1— (m+s) 1— m 
AzSı > 0 and AzSo > 0; 

By 





>a, 
1— m 


AzS <0 and AzSo > 0. 


In particular we note that there will be a 
secular improvement in the balance of 
payments for given s and q, if and only if: 


Hi 





(11) a> 
1— m 
In words, for given q and s, the relative 
marginal supply shift in tradables over 
time must be greater than the relative 
marginal consumer demand for tradables 
out of income. Note that it is the ratio of 
the absolute size of the increments of X1 
and Xo that matters. It will in general de- 
pend on past investment and labor training 
policy, on relative capital intensity in the 
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Xo 





FIGURE 3 


production of the various goods, and on 
possible differences in technical progress 
between the two groups of industries. 

, A change in Z that is biased toward 
tradable goods (say, technical progress or 
investment is biased in that direction or 
else export prices have increased) will shift 
the PPC so that along a constant relative- 
output ray from the origin (see Figure 3, 
movement from Ñ, to M) the slope of the 
PPC (q) may fall over time, i.e., less of an 
increase in g will be needed to effect a 
given relative increase in X," For the 
analysis of Figure 2 the implication of 
changes in Z is in terms of a shift of the TT 
curves to the right and NN curves to the 
left, with the relative shift depending on 
the conditions stated above. 

We now have the ingredients for a de- 
scription of development paths in an open 
economy. At any moment of time Z and 
PPC are given as well as po, Pi, B. The 
choice of Di=Git+I/; (t=0, 1), s, and q 
(or e=qpo/P:, assuming government con- 
trol of the exchange rate) affects the 
equilibrium in both commodity markets 
(i.e., To and b) and thus also the domestic 


One should be careful in the interpretation of these 
statements since a rise in g in one period may by itself 
make the production of tradable goods more profitable 
and shift factors in that direction in the longer run. Thus 
the role of g may be underestimated. This is important 
for empirical estimation of supply responses. 
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price level po and the level of outstanding 
debt (or exchange reserves) B for the next 
period. Investment (J;)!® plu the other 
factors affecting Z (the amount of exog- 
enously given labor L, say, and technical 
progress) determine a new PPC. Now we 
can start the same process again in the 
next period.!® Obviously there is room for 
many variations on the basic theme, but in 
principle, this kind of framework could be 
used to analyze balance-of-payment de- 
velopments and structural change in a 
single country over time or as a basis for 
making comparative analyses cf output 
composition, savings, and balance of pay- 
ments in different economies. 

As an example of explaining interna- 
tional differences in growth patterns con- 
sider the characterization of variations in 
capital inflow across countries. Application 
of the analysis of the last section suggests 
that for given D, and Z we would expect 
higher b levels to go together with lower s 
or lower g or both. If extra aid were merely 
used as a means to finance imports of capi- 
tal goods (11) or defense (G), say, varia- 
tions in b would not be reflected in varia- 
tions in Sı (since (Dı— b) would not vary). 
However, one feature of an aid-receiving 
country should be its ability to smooth its 
consumption path over time.” We would 
thus expect countries receiving more aid to 
have, ceteris paribus (i.e., for same size and 
income), a lower savings rate. 

One would likewise expect, as long as 
basic demand patterns in different coun- 
tries are similar, that countries at the same 
income level and of the same size, but with 
a higher relative capital inflow (or the 


18 Tt is here assumed that J; is ex post investment, re- 
quiring some assumption, at least for nontradables; 
either Do=S» or an ex ante imbalance between Do and So 
is resolved by ex post adjustment of Go. 

18 We here identify the “next” period as being the 
same for investment gestation and for the price change. 
This, of course, is a simplifying assumption which is not 
of crucial importance here. 

20 As we shall see below this could also be explained in 
terms of optimum intertemporal behavior. 
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same country at a different point in time), 
would place a lower value on their q, i.e., 
a larger relative share of total production 
would be in nontradable goods, such as 
services and construction. 

Finally, this framework can be used to 
rationalize systematic changes in real ex- 
change rates accompanying structural 
change and balance of payments and capi- 
tal movements in individual countries over 
time. 

At this stage let me draw attention to 
another aspect which is of importance 
when one thinks of this type of framework 
as a basis for policy. We have so far con- 
sidered only static optimization. Decisions 
about savings and investment, foreign 
borrowing, and the exchange rate were as- 
sumed to be taken separately in each 
period. We know that unless the degrees 
of freedom on policy making are highly 
restricted, such behavior will not be opti- 
mal from an intertemporal point of view. 
The ability to dissave and borrow tradable 
goods first, invest and expand exports (or 
import substitutes) to repay debts later, 
must also express itself in proper asset and 
foreign exchange pricing over time. 

In the Appendix I state in greater de- 
tail the structure of an optimum inter- 
temporal model. It incorporates the basic 
assumptions of the general framework un- 
der a simple Ramsey-type discounted util- 
ity maximand [f7 e-#*U(Co, Ci)dt] plus a 
given supply schedule for the foreign debt 
with marginal cost 7(B). The initial and’ 
terminal stock levels of capital and debt 
are given. The solution of such a model as 
an optimum control problem consists, as 
one would expect, of two parts. One is a 
restatement of the static equilibrium con- 
ditions under which the marginal rate of 
substitution in consumption (U:/U») must 
at each point in time equal that in produc- 
tion [(0F/AX1)/(0F/AX 0) ], and both equal 
the real exchange rate g. The second set of 
relationships is familiar from the theory of 
optimum capital accumulation (or opti- 
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mum portfolio choice). If the own net rate 
of return on each type of asset is denoted 
by p: (¢=0) for nontradables and i=1 for 
tradables), then p; measures simultane- 
ously both the marginal net productivity 
of the capital asset K; in production as 
well as the intertemporal rate of substitu- 
tion of C; now for a C; increment in the 
future. In addition we have: 


(12) pı = r(B) 
(13) A = po — pı = po — 7(B) 


These relationships are easy to rational- 
ize intuitively. Equation (12) says that the 
rate of return on a tradable asset must 
equal the marginal cost of foreign borrow- 
ing. Equation (13) says that at the margin 
of choice of investing in a tradable asset or 
in a nontradable asset (or saving for the 
consumption of nontradables) intertem- 
poral indifference requires the relative 
capital gain to change at a rate that just 
equals the difference in the net rates of re- 
turn of the two assets. 

Full analytical characterizations for gen- 
eral models are hard to obtain. On the 
other hand one can compute numerical 
solutions for empirically based multisector 
models having the same basic features as 
the more general model.”! However, even 
in the absence of a full-fledged model the 
rationale behind these models can be of 
considerable practical use. For example, 
the rationale of the more general equation 
(13) can be used for the choice of a suitable 
interest rate for public investment deci- 
sions. 


* A detailed programming model that illustrates the 
application of this kind of framework: for Israeli data was 
given by the author, Dougherty, and Fraenkel. Fraenkel 
has further developed this model and its theoretical 
implications, working out time paths for alternative 
specifications of discount rates and the ability to borrow 
abroad. His model also provides explicit numerical esti- 
mates of the loss of welfare when there exist absolute 
limits on the ability to borrow, a problem no doubt 
faced in many situations. 
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It is quite common practice to take an 
estimate of r(B) to represent the account- 
ing rate of interest for public investment 
decisions. It is a readily available figure 
and foreign loans naturally represent mar- 
ginal investment funds. However, as the 
above theoretical analysis shows, this is 
definitely a wrong procedure when q is ex- 
pected to change systematically over time. 
The correct approach, if one knows the 
country’s balance-of-payments objectives 
and the relevant supply elasticity of trad- 
able goods, is to get an estimate of ex- 
pected g/g. Knowing the marginal cost of 
foreign borrowing 7(B) one can then get an 
imputed value of the real domestic rate of 
interest from the sum g/q+r.” 

Finally let me point out that the same 
general framework could also be applied for 
the rationalization of optimum departures 
from uniform real exchange rate move- 
ments over time. One example for which 
this can be shown is the case of infant in- 
dustries or learning effects in the produc- 
tion of some tradables. This calls for a 
special subsidy to producers. The other is 
the case of a minimum consumption con- 
straint on some tradables (say low income 
consumption of a staple food). This calls 
for a subsidy to the consumer, i.e., an effec- 
tive exchange rate that lies below the com- 
mon g. 

Obviously there are numerous other 
complications that could be introduced 
into this basic model. All of this should not 
distract us from what may be the main 
implication of the present approach. Far 
too often exchange rate policy is still seen 
as a short-term balance-of-payments cor- 
recting device and merely as a correction 
to domestic inflation. This is no doubt 
strongly tied with the main traditional 
role of nominal exchange rate adjustments 


2 In the case of Israel, for example, reasonable orders 
of magnitude are r(B)=6-8 percent, ¢/g=4-5 percent, 
and thus the real domestic rate of interest (in terms of 
real domestic resources) should be 10-13 percent. 


r 
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in well-developed industrialized countries. 
However, in the process of rapid structural 
change of an open economy tHe long-run 
allocative role of systematic changes in the 
real exchange rate system may be of much 
greater importance. 


APPENDIX 
The General Optimization Model 
We look at the following general problem: 


T 
(A1) Max f eU (Co, Ci)dt 
‘ 0 


subject to: 
(A2) F(Xo, X1; Ko, Ki, L, t) = 0 
(A3) Xo = Co + Io 
(A4) B=RetQ¢h—-X 
(A5) Kir=1:-hK; (i =0,1) 
(A6) Rg= f "iii 

0 


and K:(t) (¢=0, 1), B(t) are given at t=0, T. 
The value of L is given at all t. 

The formal solution, using the Maximum 
Principle (see, for example, Robert Dorfman, 
Kenneth Arrow and Mordecai Kurz), con- 
sists of the following necessary conditions: 


Static Maximization: At each point in time 
the following Hamiltonian must be maxi- 
mized: 

(A7) Max H = r(Y + poKo 

+ piK1 — pi B) 
subject to the constraint (A2) where fo, pı, 
and pi are the imputed stock prices, and H 
can be interpreted as the discounted net do- 
mestic product (plus consumers’ surplus). 

Adding eF to (A7) with A‘as a La- 
grangian multiplier and substituting from 
the various equations we must therefore 
maximize the expression (H, is the La- 


3 Add and subtract 2, U;C; in (A7). Consumers’ sur- 
plus is given by (U— 2, U:C,), and net domestic product 
(in utility units) is given by 


[ 2 (OC; + oR) — pi 3] 
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grangian or extended Hamiltonian): 
etH: = U(Co, C1) + po(Xo — Co — Mo Ko) 
+ pi(ii — hK) 
+ pi (Xı— Iı — Cı — Rp) 
+ F(X, X1; Ko, Ki, L, t) 


with respect to Cs In X; (at given Ki, L, t). 
The first-order conditions are: 


(A8) U=f, Ur=f= ti, 


Pi St; ore SO 
Po ry ane OX, 


Denoting q= pi/Po we get: 
aF/aX, 





We thus get the equality of g and the respec- 
tive marginal rates of substitution. For (A9) 
to give a true maximum, concavity of 
U(Co, Cy) and convexity of F(X, X;) will be 
assumed. 


Dynamic Price Equations: The following 
dynamic equations must hold for the imputed 
stock prices: 


d(e-**p;) OH; 
A10 —— = — — ¿=0,1 
(A10) T aK, E , 1) 
d(e**p ðH 
dar e 
dt ðB 
Written out, equation (A10) gives 
b; à OF 
(A12) a E S P E 
pi pi: OK; 
where 
` OF oF oF 
ona =- / -h= pi 
p: OK; ôK; l aX; 


are the own net rates of return. 
Similarly, since pf =f: (from (A9)) and 
dR;/dB=r(B), we get: 
(A13) FE f(D) 
Pi 
It follows that 7(B) = p; (see equation (12)) 
and finally equation (13) in the text is ob- 
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tained from combining (A12) and (A13). 


Sufficiency: To have sufficient conditions 
for an optimum (A1), if iz exists, the La- 
grangian H, must be concave in K;, — B (for 
given p; t). It follows that F( ) must be con- 
cave in K; and we must also have d?Rz/dB? 
=7'(B)>0. The above set of equations plus 
the boundary values on the stocks in prin- 
ciple lead to a complete ckaracterization of 
an optimum program including the pattern 
of foreign debt, savings, anc prices over time. 

Finally we note that in all of the above we 
have ignored the possibility of corner solu- 
tions, otherwise the nonnegativity con- 
straints (for example, on C; and J;) must be 
taken into account explicitly in the maximi- 
zation and the corresponding price variables. 
The fact that we get pi = pı, for example, is 
connected with an implicit assumption that 
it will not be optimal to reduce Ki (otherwise 
pi and fı may differ by a suitable La- 
grangian multiple).*4 Also, if pı= pi an opti- 
mum solution may very well imply an initial 
“jump” (i.e., instantaneous adjustment) in 
one of the two state variables K, or B so as to 
get the two rates of return r(B) and p 
equalized. This also implies that in the 
initial and terminal boundary conditions it is 
the difference B(t)—K(t) that mainly mat- 
ters for characterization cf the path rather 
than the individual values of B and K 
separately, at t=0, T. 


% Alternatively, we could assume that Ki and —B are 
freely convertible into each other, in which case Ki<0 
could occur. 

5 For a mathematical treatment of such a case, see 
Karl Vind, Arrow and Kurz. 


REFERENCES 


K. J. Arrow and M. Kurz, Public Investment, 
the Rate of Return and Optimal Fiscal 


BRUNO: TWO-SECTOR OPEN ECONOMY 577 


Policy, Baltimore 1970. 

E. Berglas and A. Razin, “Real Exchange Rate 
and Devaluation,” J. Int. Econ., May 1973, 
3, 179-91. 

M. Bruno, “Optimal Patterns of Trade and 
Development,” Rev. Econ. Statist., Nov. 
1967, 49, 545-54. 

, “Trade, Growth and Capital,” M.LT. 

Econ. Dept. working pap. no. 65, 1970. 

, C. Dougherty, and M. Fraenkel, 
“Dynamic Input-Output, Trade and De- 
velopment,” in A. P. Carter and A. Brody, 
eds., Applications of Input-Output Analysis, 
Amsterdam 1969. 

R. Dorfman, “An Economic Interpretation of 
Optimal Control Theory,” Amer. Econ. 
Rev., Dec. 1969, 59, 817-31. 

R. Dornbusch, “Devaluation, Money, and 
Nontraded Goods,” Amer. Econ. Rev., Dec. 
1973, 63, 871-80. 

M. Fraenkel, “Long Term Planning of the 
Balance of Payments,” presented at the In- 
put-Output Conference, Geneva, Jan. 1971. 

A. C. Harberger, “Currency Depreciation, In- 
come, and the Balance of Trade,” J. Polit. 
Econ., Feb. 1950, 58, 47-60. 

E. Helpman, “Macroeconomic Policy and Em- 
ployment in an Open Economy with Non- 
traded Goods,” unpublished doctoral dis- 
sertation, Harvard Univ. 1974. 

M. C. Kemp, The Pure Theory of Interna- 
tional Trade, Englewood Cliffs 1964. 

A. O. Krueger, “Balance-of-Payments The-, 
ory,” J. Econ. Lit., Mar. 1969, 7, 1—26. 

P. M. Oppenheimer, ““Non-Traded Goods and 
the Balance of Payments: A Historical 
Note,” J. Econ. Lit., Sept. 1974, 12, 882-87. 

J. F. Pearce, “The Problem of the Balance of 
Payments,” Int. Econ. Rev., Jan. 1961, 2, 
1-28. 

K. Vind, “Control Systems with Jumps in the 
State Variables,” Econometrica, Apr. 1967, 
35, 273-77. 








A Bargaining Theoretic Approach to 
Cropsharing Contracts 


By CiivE BELL AND PINHAS ZusMan* 


Sharecropping is a geographically wide- 
spread and historically tenacious form of 
lease. The questions of how the rental 
share is determined, and how such a form 
of lease affects resource allocation and the 
distribution of income pose a ‘challenge to 
economic theory which has evoked two 
notable recent attempts to provide an 
explanation. First, within what may be 
called the Marshallian tradition, P. K. 
Bardhan and T. N. Srinivasan (1971) 
(hereafter B-S) have developed a fairly 
complete scheme of analysis in which the 
rental share is regarded by the parties to 
the contract “as a price-like variable” 
(1974, p. 1068), i.e., it is parametrically 
given to all agents. For an exogenously 
given real wage rate, the supply of and 
demand for leases determine the rental 
share. A second approach is that originally 
formulated by S. N. S. Cheung and subse- 
quently extended and generalized ‘by 
-D. M. G. Newbery (1973a, b), (hereafter 
C-N). In their system, also claimed to be 
competitive, both the rental share and the 
minimum labor input per unit of land are 
stipulated in all contracts, their values 
being jointly determined by the landlord’s 
desire to maximize his income subject to 

-the condition that the tenant’s income 
does not fall below his alternative earnings 
in a perfectly competitive labor market. 

True to the spirit of Marshall’s analysis 
(p. 644), B-S show that resource allocation 


* Economists, Development Research Center, World 
Bank. Bell is on leave from the Institute of Development 
Studies, Sussex, and Zusman from the Hebrew Univer- 
sity, Jerusalem. We would like to acknowledge helpful 
comments by Bela Balassa and an anonymous referee. 
Errors of analysis are ours alone. 
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under sharecropping departs from that 
ruling in a competitive system with fixed 
rent leases, it being well known: that the 
latter is Pareto optimal. As Newbery 
(1974) has shown, the fundamental diffi- 
culty with B-S’s formulation is that there 
will be excess demand for land for all 
rental shares less than unity, unless the 
marginal productivity of land is zero. By 
contrast, in the C-N scheme of things, 
the equilibrium which obtains happens to 
be identical with that ruling in a com- 
petitive fixed-rent system and is therefore 
Pareto efficient. This formulation, how- 
ever, has two basic and related difficulties 
of its own. First, there is the dubious 
enforceability of the minimum labor- 
intensity provision of the contract. Sec- 
ondly, if land has to be rationed, both 
agents are placed in a bargaining situation. 
Hence, one would expect the rental share 
which emerges from the bargaining process 
to reflect the agents’ respective bargaining 
strengths. 

Once the overriding importance of the 
last point is recognized, it is plain that 
the problem must be reformulated and 
analyzed within the framework of bargain- 
ing theory. This is the salient feature of 
our approach. Now as Newbery and 
Joseph Stiglitz have shown, the choice of 
rental contract is intimately related to the 
allocation of risk bearing and the provision 
of incentives in an uncertain world. How- 
ever, in order to keep the bargaining 
aspects of the problem in sharp focus, we 
confine ourselves here to pure cropsharing 
under certainty. 

In addition to these theoretical con- 


VOL, 66 NO. 4 


siderations, the foregoing competitive for- 
mulations pay little attention to the fact 
that in addition to his labor, the tenant 
often possesses land of his own, some capi- 
tal, and entrepreneurial and management 
skills. In this connection, it is widely ob- 
served that landlord and tenant split the 
produce in proportions which are close to, 
if not exactly, 50:50. Any analysis which 
seeks to explain the latter must take 
account of the former. All this suggests 
that the assumptions on which both 
theories rest must be reconsidered, and 
that the analysis of the problem must be 
tailored to the characteristics of the agrar- 
ian system in question. 

In this paper, we discuss first some em- 
pirical evidence concerning the existence 
and nature of nontradable factors and 
market imperfections, which play a key 
role in the bargaining process. The evi- 
dence relates mainly to northeast Bihar, 
but it should survive extension to much of 
the lower Indo-Gangetic plain. Secondly, 
we employ John Nash’s solution to the 
bargaining problem, and hence derive the 
equilibrium rental share. By way of illus- 
tration, we calculate the predicted rental 
and factor shares corresponding to some 
sets of plausible production parameters. 
Finally, we analyze briefly the situation in 
which the marginal productivity of land 
is zero. 


I. Assumptions and Evidence 


The most natural question to begin with 
concerns the specification of the labor 
market. The assumption of a perfectly 
certain and elastic supply of labor and 
work opportunities at an exogenously de- 
termined and parametrically given wage 
is not really acceptable at the micro- 
economic (village) level. But it will be 
retained on account of its simplicity, 
which eases the task of analyzing the 
effects of relaxing other less defensible 
assumptions. 

First, the relationship between agricul- 
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tural worker and tenant status is probably 
asymmetric. It is always open to the 
tenant to work for others as well as (or 
instead of) on the land he has leased in; 
but the landless laborer cannot just elect 
to become a tenant if that status requires 
capital and husbandry skills to which he 
can get access only with great difficulty, 
if at all. In this connection, it should be 
noted that in both India as a whole and 
Bihar, household operational holdings 
which are partly owned and partly leased 
greatly outnumber those which are wholly 
leased in, and that the former account also 
for the lion’s share of all land leased in.? 
Thus, tenants are drawn mainly not from 
the mass of landless laborers, but from the 
ranks of the small peasantry possessing 
land of their own as well as skills and 
capital (or access to capital), all of which 
are traded (if, indeed, they are tradable at 
all) in imperfect markets. 

Moreover, the micro data analyzed by 
Krishna Bharadwaj for several Indian 
States and by Bell for northeast Bihar 
reveal that both categories of tenant 
households make very extensive use of 
hired labor for cultural labor operations 
and harvesting. Thus the costs of super- 
vising cultivation itself (though not the 
enforcement of a minimum input bundle, 
of course) fall on the tenant. Moreover, as 
the work is done by casual laborers, who 
must be contacted in sufficient numbers at 
the right time, there are transactions costs 
of labor hire which are passed on to the 
tenant by the landlord leasing out his 
land. Factors such as choice of crop, time- 
liness of operations, and good husbandry, 
where the scope for them is large, indicate 
that purely entrepreneurial skills are also 
involved (see C. H. H. Rao). All these 
point to a vital managerial element in the 
tenant’s role—for which he must be 
sufficiently rewarded. 


1 See, for example, the Indian National Sample Survey 
(nos. 36, 113, 144) and S. K. Chakraverty, p. 99. 
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The second major query surrounding the 
stylized competitive models is the absence 
of nonlabor inputs other than land. Here 
the principal difficulty stems from the 
nature of the market for animal draught 
power, especially on the supply side. In 
India, there is no historical evidence of 
human traction (or digging) for land 
preparation (except for small-scale vege- 
table cultivation), and there is a broad 
social disdain for such methocs (see 
Prufulla Sanghvi). Now, if the markets for 
both this input and credit were perfect, 
Cheung’s contract could be extended to 
stipulate the minimum draught input per 
acre as well as the rental share and mini- 
mum labor intensity. However, the field 
data suggest that: (a) hired draught is only 
a very small fraction of total draught in- 
puts, in marked contrast to labor; end (b) 
owning at least one pair of bullecks or 
buffalo is a sine qua non for obtaining a 
lease, and that this distinguishes tenants 
owning no land of their own from the 
general class of landless laborers. 

These findings are backed up by the 
comments of tenants during interviews: 
although there existed a daily rate for the 
hire of a bullock team season by season, it 
was extremely difficult in practice to hire. 
No cultivator could afford to rely on the 
hire market, nor, indirectly, could any 
landlord. Hence the likelihood that tenants 
would own some land, for land and draught 
livestock ownership are very highly corre- 
lated. Nor are such observations confined 
to Bihar. In his study of allocative effi- 
ciency in an Eastern Uttar Pradesh village, 
David Hopper was unable to compare 
the calculated marginal product of bullock 
labor with its market price because ‘‘there 
was not an active local market for bullock 
rentals to provide a comparison” (p. 623). 

The upshot of this examination of the 
assumptions underlying the competitive 
models is that the conclusions drawn from 
them may be highly misleading. In itself, 
the generalization of those analyses to 
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many kinds of labor and nonlabor inputs 
presents no difficulties, provided all mar- 
kets are perfect. But once it is perceived 
that tenants are distinguished from ordi- 
nary landless laborers by their command 
over factors whose services are traded (if 
directly tradable at all) in markets which 
are inherently and highly imperfect, then 
major revisions become necessary. First, 
the equilibrium condition that under per- 
fect certainty the tenant’s income must 
be equal to his alternative earnings as a 
wage laborer has to be dropped. Secondly, 
it cannot be replaced by a generalized 
equivalent to include the alternative earn- 
ings of factors other than “worker labor” 
owned by tenants because the markets for 
such factors are not even remotely perfect. 
Thirdly, while it may be safe to assume 
that the market for unskilled labor is per- 
fect, any formulation of the problem must 
respect the fact that the crux of the land 
lease decision lies in the nontradability of 
managerial skill and draught power.? 
These imperfections are intimately con- 
nected with the issue of whether or not the 
landlord has the ability to enforce con- 
tracts specifying a set of minimum input 
intensities on sharecropped land. In addi- 
tion to the a priori arguments advanced 
by B-S that such contracts are not en- 
forceable, there is empirical evidence to 
that effect for northeast Bihar. The de- 
tailed testing of the competing hypotheses 
advanced by the two schools? has been 
undertaken elsewhere (Bell), with the 
Marshallians coming off the better. Al- 
though there is no space here to go into 
much detail, the fact that most tenants 
also own land allows a search for the influ- 


2 In this connection, it is worth noting Richard H. 
Day’s conclusion that mechanization contributed in a 
major way to the decline of sharecropping in the U.S. 
South by providing an alternative to tenant-owned 
draught power. 

3 Four central hypotheses are set up and tested by 
Cheung (pp. 55-61), who uses evidence from prerevolu- 
tionary China, Taiwan, Korea, and Japan. 
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TABLE 1 —MEAN INPUTS AND OUTPUTS PER ACRE 
ON TENANT HOLDINGS 








Inter- 
Cropping mediate Hired 
Intensity Inputs? Labor Yield 
Sharecropped 
plots 1.40 33.0 35.6 378.3 
Owned plots 1.76 64.3 46.7 561.9 


Source: Bell. 
a Rupees per net acre sown. 


ence exerted by nontradables and other 


imperfections on the allocation of re- 
sources. For each such tenant, his access to 
inputs (traded or nontraded) and his 
aversion to risk are common elements in 
his decisions concerning the allocation of 
resources between owned and sharecropped 
plots. These sources of variation across 
farmers can be eliminated in the following 
way: for each farmer, form a vector whose 
elements are the differences between out- 
put and inputs per acre on owned and 
sharecropped land, respectively. This pro- 
cedure amounts to a “‘pairing” of observa- 
tions, a classic and powerful experimental 
method which has been reglected in the 
sharecropping literature. Table 1 summar- 
izes mean input and output levels by the 
tenure status of land cultivated for a 
sample of 31 farmers, cropping intensity 
being a proxy for land services (and 
hence, indirectly, for draught services). 
Given the multivariate nature of the 
situation, an appropriate way of testing 
the significance of the vector of differ- 
ences on owned and sharecropped land, 
namely [0.36, 31.3, 11.1, 183.6], is to 
employ Hotelling’s T? statistic. The com- 
puted value of T? is 31.37, which is sig- 
nificant at the 0.1 percent level. 

These findings suggest that the tenants 
were highly successful in “diverting” 
both nontradable and tradable resources 
to the land which they owned, contrary 
to the competitive theory offered by C-N. 
While landlords may have had a mind to 
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enforce contracts specifying the mean vec- 
tor of input intensities and yields for 
owned land, the task was apparently be- 
yond them in practice. 


Il. Bargaining Over the Rental Share 


The foregoing discussion suggests a 
number of fruitful departures from com- 
petitive assumptions. We shall confine our 
attention to just two of them: the inclusion 
of nontradable factors and the rationing of 
leases, by landlords. These necessitate the 
use of a quite different analytical approach, 
namely, a bargaining game formulation. 
To keep matters simple, we assume that 
tenants are landless, but endowed with 
managerial and husbandry skills, and 
draught power. The introduction of the 
tenant’s own land would add the compli- 
cations of an allocation problem to those 
of finding a solution to the bargaining 
game. 

Suppose just one landlord and n (< œ) 
identical tenants reside in each locality and 
all land is homogeneous. The landlord, who 
does not cultivate any land himself,’ pos- 
sesses œ units of land, while each tenant 
household is endowed with one unit of la- 
bor. The labor market is perfect so that the 
marginal utility of leisure equals the wage 
rate (w) and tenants maximize income net 
of the imputed cost of labor. Contracts 
specifying minimum intensities are un- 
enforceable so the bargaining process will 
determine the rental share (7) as the sole 
provision of the contract. With the exis- 
tence of nontradable factors, it is reason- 
able to assume that each tenant’s output is 
a strictly concave, twice continuously dif- 
ferentiable function of his land holding(/) 
and unskilled labor inputs (2).® 


4 This assumption is made for simplicity’s sake. The 
value of the landlord’s leisure is then independent of the 
number and nature of the contracts he concludes, and 
therefore will not feature in the analysis. 

5 For simplicity, fully traded intermediate inputs such 
as seed, fertilizer, etc. are lumped together with un- 
skilled labor. Table 1 indicates that this procedure is also 
empirically defensible. 
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Consider the landlord’s dealings with a 
single tenant in the situation in which 
contracts with all other tenants’ have been 
closed at a rental rate 7. If these two agents 
agree on a contract specifying a rental 
share r, their respective incomes (includ- 
ing the value of the tenant’s leisure) will 
be: 


(1) Y'= (1 — r)E(h, h) — wh + w 
Y? = (n — F [le — 9)/(n — 1), 1] 
+ rF(h, h) 


where lh is the total labor input (i.e., 
family plus hired hands) of the tenant in 
question, and h<gq, (a—g) being the area 
of land leased out to the other tenants and, 
because they are identical, equally di- 
vided among them. Now suppose that the 
marginal product of land is positive 
(F,>0) so that there is excess demand for 
tenancies (z <1), and land is fully utilized 
(q=h) and rationed. Maximization by the 
single tenant operating k units of land, 
and by all other tenants, implies also that 


(2) (L—”)Filh, hL) = 
(1 — A Falla — h)/(n — 1), i] = w 


respectively. If, however, the two agents 
fail to agree, the tenant will fall back on 


wage labor and the landlord will distribute 


the / units of land thus freed among the 
other (n—1) tenants, who change their 
labor inputs accordingly. In this situation, 
the tenant’s and landlord’s incomes be- 
come, respectively: 


3) y=w 
y? = (a — 1)7F(a/(n — 1), V) 


where the labor input on each of the (x— 1) 
tenancies is now given by (1—7)F.(a/ 
(n—1), ’)=w. The disagreement payoffs 
(y! and y?) thus represent the bargaining 
power of the tenant and the landlord, 
respectively. The solution of the bargain- 
ing problem must reflect the respective 
bargaining positions of both parties. In 
this connection, it should be noted that in 
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the event of a disagreement, the land- 
lord’s ability to distribute any tenant’s 
parcels among the other claimants makes 
his position close to what it would be if he 
were to engage in cultivation himself. In- 
deed, at the margin, he would be indif- 
ferent between such a redistribution and a 
little extra self-cultivation. 

We now employ John Nash’s method to 
arrive at a solution to this bargaining 
game.’ Define 


(4) NSN — ot CY? — 3°) 


Then any value of r which maximizes JN is 
a solution. However, since labor utilization 
by tenants is not part of the contract, 
tenants’ behavior, as given by equation 
(2), constitutes an external constraint on 
the bargaining game. That is, the influence 
that the rental share exerts on labor utili- 
zation is recognized by both parties and 
affects the outcome of the game. Nash’s 
solution also requires that Y’—y‘>0 for 
a=1, 2. That is, neither the tenant nor the 
landlord will enter into nonremunerative 
contracts. Substituting (1) and (3) into (4), 
we get the following first-order condition 
for N to be a maximum: 


oN 
(6) >= Eh, h) {rF(h, h) + Hn — 1) 
-[F(h, ) — Fla/(n — 1), Y')]} 
+ | Elh, L) +7rF 2] 
> 41 r ae 


1 
T. 
[0 — 1) F(A, h) — wh] = 0 
where, from (2) 
dl, 


dr 


F: 
E) 
wh (lL —~r) Foe 





6 In Nash’s solution of a two-player cooperative bar- 
gaining game, the agreement payoffs to the parties 
depend on their “disagreement payoffs” and the feasible 
set of all payoffs. The solution is consistent with the 
following four axioms: (i) “group rationality”; Gi) von 
Neumann invariance of the utility indicators; (iii) 
“independence of irrelevant alternatives”; and (iv) sym- 
metry of players. Alternatively, Nash’s solution may be 
viewed as the outcome of some plausible bargaining 
processes (see R.D. Luce and H. Raiffa). 
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Thus, any 7° satisfying (5) is a function 
of 7. That is, the rental share negotiated 
in a particular contract depends on the 
share stipulated in the other (n—1) con- 
tracts. The equilibrium configuration of 
contracts is such that if any contract 
expires, all other contracts being given, 
renegotiation will yield the very same con- 
tract. Recalling that by assumption all 
tenants are identical, then symmetry con- 
siderations imply r°=#7. Hence, by (2), 
h=land h=a/n ( implying, as one would 
expect, that all tenants would cultivate 
parcels of equal area). Thus, from (5), we 
have 


ECO) 
F() 


~ps{i+a(t—.)]} 





© = [1-8 / fo+D- 0-1) 


where f is the point elasticity of output 
with respect to labor; F(-)=F(a/n, I) is 
the output on each farm in the event of 
agreement; F(’)=F(a/(n—1), I’) is the 
output on each of the other (n—1) ten- 
ancies if there is a disagreement; and 
e= Fo/1,Fo (the inverse of the elasticity of 
the marginal productivity of labor). Thus 
equation (6) provides a general determina- 
tion of 7° once a, n, w, and the technology 
are specified. 

In order to illuminate the influence 
exerted by these factors on the rental share, 
we shall now derive solutions for tech- 
nologies in which the elasticities of sub- 
stitution between land and unskilled labor 
are zero, unity, and infinity, respectively.’ 


(A) Zero elasticity of substitution tech- 
nology: F= min [h’, ”],0<»<1. As tenants 
are maximizers, k=}. Without loss of 
generality, let a= so that only family 
labor is used. By writing down the agree- 


7 It turns out that the derivation using a general CES 
technology does not yield simple interpretable expres- 
sions, 
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ment and disagreement payoffs and 
maximizing Ñ, it may be shown that in a 
universal “cooperative solution, =a, 
h=R}=1,and 


(7) = (1-w)/{2+@—D[1-A—-1/n)]} 
which, for » sufficiently large, becomes 
(7) r = (1 —w)/(2— »). 


Now for the lease contracts to be re- 
munerative, w<1 (the level of output on 
each tenancy). Thus (1—w) is the “sur- 
plus” to be divided between the tenant’s 
nontradables and the landlord’s land. If 
there are numerous tenants and constant 
returns to scale in land and unskilled labor 
alone (v=1), r°=1—w, which is the C-N 
solution. The competitive share of non- 
tradables is (1—v), so that the competitive 
rental share is (v—w), which is less than 
7° from (7’) for v <1, the difference reflect- 
ing the landlord’s bargaining power. 

An important implication of a fixed co- 
efficient technology is that there is no 
incentive element in the contract, as labor 
inputs per acre are fixed. The landlord 
has no enforcement problem, and r acts 
purely as a distributive instrument. Under 
these production conditions, it follows 
immediately that 


dli/dr| wn = 0 


Hence, from (3) and (5), Yi—y'= Y?—y?, 
i.e., the agents’ gains over their respective 
disagreement payoffs are equal.® 


(B) Cobb-Douglas technology: F= 
Ahe, A constant, 0<6i+6.<1. Here, 
consider the limiting case when a/n(n— 1) 
—the extra area received by each of the 
other (n—1) tenants if the mth fails to 
reach a contract—is small.” Then, by ex- 
panding F(’) as a Taylor series about F(-), 
and using the condition that the other 


2 For this production technology, the utility possibility 
frontier U (F1, Y?) for given a, n, and w is linear. 

* For example, in a village possessing 1000 acres and 
100 tenant households, a/(#—1)nc~0.1 acres. 


584 THE AMERICAN ECONOMIC REVIEW . 


TABLE 2—VALUEs OF 7° FOR NUMEROUS TENANTS 
AND COBB-DOUGLAS TECHNOLOGY 














bı 0 0.2 0.4 0.6 
Bo 

0 0.50 0.56 0.62 0.71 
0.2 0.40 0.46 0.53 0.64 
0.4 0.30 0.36 0.45 0.60 
0.6 0.20 0.27 0.40 == 


tenants alter their labor inputs on re- 
ceiving an extra a/n(m—1) units of land 
so as to maintain Fe=w/(i—?°), some 
manipulation gives 


(8) 9 = (1 — B2)/[2 — Bs/(1 — B2)] 


which is independent of factor endowments 


and the wage rate. As/ decreases with r for ` 


given w and k, the rental share must now 
play an allocative as well as a distributive 
role. 

It is instructive to compute r° from (8) 
for various pairs of £, and £z. If there are 
constant returns to scale in $ and / 

. (Bi +Bo=»= 1), (8) reduces to r°= 6, which 
is the C-N solution. However, resource 
allocation is not Pareto optimal, for 
F,=w/(1—r)>w when contracts stip- 
ulating a minimum labor intensity cannot 
be enforced and the elasticity of substitu- 
tion between # and / is nonzero. Thus, 
while land receives its competitive cost 
share, labor inputs per unit of land are 
lower than they would be under fixed rents, 
and production is not efficient. 

More generally, from Table 2, we see 
first that r° exceeds the output elasticity 
of land by a good margin if F is highly 
concave. This is noteworthy because al- 
though the landlord is a potential mo- 
nopolist, all land is under cultivation. For 
the assumptions on the technology ensure 
excess demand for land by tenants (@, and 
B2 are constant, and F,;>0 everywhere). 
Also, when F is strictly concave, a maxi- 
mizing landlord will not keep land out of 
cultivation, since 7° is insensitive to 
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changes in a when e/n(n— 1) is sufficiently 
small, and total output will fall if there is 
a failure to reach agreement with one or 
more tenants. Secondly, there is a marked 
tendency for 7° to take values nearer to 
the magic 0.5 than £ for virtually all but 
extreme (61, ba) pairs. Thirdly, for plausible 
values of 8; and 8a 7° clusters closely 
around 0.5. Hopper, for example, reports 
values of 8, in the range 0.2-0.4 and of Bz 
in the range 0-0.2 (p. 615). 

A related issue is the structure of factor 
shares corresponding to the ruling value 
of r°. The share of (field) labor, whether 
supplied by the tenant’s own household or 
by the landless is given immediately by 
equation (2): 


Sw = wl/F(-) = (1 — r)lFo(-)/F(-) 
= (1 — 7°) Bo 


Thus, following the Marshallian rule for 
the use of the variable factor not only 
depresses employment, but also reduces 
labor’s share in output. The residual out- 
put, of course, accrues to the nontradable 
factor. Denoting the factor shares of land, 
field labor, and nontradables by sy, Sw, and 
Sa respectively, the most plausible values 
of fı and f: yield the sets of factor shares 
shown in Table 3. Taking the competitive 
structures of factor shares as a benchmark, 
it is seen that: (a) the landlord exploits the 
tenant; (b) both the tenant (as manager) 
and the landlord exploit labor, though only 
in the fifth case is the landlord’s exploita- 
tion of the tenant more than offset by the 
tenant’s exploitation of labor. 


(C) Land and labor perfect substitutes: 
F=(h4+1)’, where y <1. Here, Fi>0 every- 
where, so there is excess demand fcr land if 
r<1. Also, from (2), x(1—r)(h+h) =w. 
Thus, if land is redistributed in the event 
of a disagreement, the labor input em- 
ployed by each of the other (n— 1) tenants 
will fall so as to keep (k+)! constant. 
Hence production on the other tenancies 
will not change following a redistribution 
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TABLE 3—Factor SHARES 
Bi 0.4 0.2 0.4 0.2 * 0.4 0.2 
Be 0 0 0.2 0.2 0.4 0.4 
St 0.62 0.56 0.53 0.45 0.45 0.36 
Sw 0 0 0.10 0.11 0.22 0.26 
Se 0.38 0.44 0.37 0.44 0.33 0.38 


of land, and the landlord’s bargaining 
position is the weaker thereby. In this 
case, the Nash function takes the simple 
form 


(4) N = rF — )F(-) — wh] 
from which we obtain, at length, 


(1 — 8) (1 — ») 
(1 AAE A EE ena 
®) : (2 — v — Ba) 


where 0<.<yv and is also a function of w. 

To round off the analysis, it is instruc- 
tive to compare the rental shares ruling in 
the above cases as w varies, but with given 
factor endowments (a, #) and returns to 
scale (v). In the zero elasticity of substi- 
tution case (7'), it is immediate that 7° is 
linearly decreasing in w, with 7°= 1/(2—y) 
(<1 for v<1) at w=0, and 7r°=0 at 
w=1(w<1 if lease contracts are remuner- 
ative to tenants). Now in a Cobb-Douglas 
technology, 7? is constant and less than 
unity for y<1. It is easily shown by com- 
paring (7’) and (8) that there exists some 
0 <w* <1 such that the rental share ruling 
in a Cobb-Douglas technology is less than 
that in a Leontief technology if w<w*, and 
conversely if w>w*. 

The perfect substitutes case is more 
complicated. Here, note first that by (2), 
Bw) =vl/(1 +1, where h°=1 (a=n). By 
definition, 0<6.(w)<v. Also B2(w)—0 as 
130 and 6.(w)—v, its upper bound, as / 
becomes large. As f.(w)—0, r°—(1—v)/ 
(2—y), and as 6,(w)—v, r°>(1—v)/2. By 
differentiating r° in (9) with respect to Bs, 
we see that dr?/dß: <0 for »<1 so that 7° 
decreases monotonically as ĝ increases 
from 0 to v. Now as r°->(1-r) /2 for large F, 


it follows from the tenants’ maximizing 
behavior þp(1—7)(1+D =w] that this 
is the limiting value of 7° as w-»0. More- 
over, because r°=(1—v)/2 is the maxi- 
mum of all 7° on fz [0, v], and as the Cobb- 
Douglas value in (8) exceeds this value, 
the rental share in technology C is less 
than that in B for all w>0. A further de- 
duction from tenants’ decisions regarding 
labor utilization is that because 
(1—v)/(2—v) for B2(w)=0 (which implies 
1=0), then no labor will be used if w>»[1 
—(1-v)/(2—v) ]=v/(2—v) <1. In this 
range of w, r°=(1—»v)/(2—y). Also, we 
note from (9) that if v=1, then 7°=0 for 
all w>0, a result also obtained by New- 
bery (1974, p. 1063). The intuitive inter- 
pretation of the behavior of the rental 
shares in different technologies is that for 
a given wage rate, the higher the elasticity 
of substitution, the greater the incentives 
(lower 7) to use labor the landlord will pro- 
vide to the tenant. An increase in the wage 
rate improves the bargaining strength of 
the tenant and thus tends to lower the 
rental share. However, the associated fall 
(if any) in the latter depends in a compli- 
cated way on the elasticity of substitution 
and the wage rate. 


r= 


III. Some Land Uncultivated: 
Causes and Consequences 


To complete the analysis, we now con- 
sider the cases which may lead to some 
land remaining unutilized. At first glance, 
this may come about in two ways: either 
‘all tenants are able to choose a parcel size 
such that F;=0 (assuming an appropriate 
production function); or the parcel size is 


586 THE AMERICAN ECONOMIC REVIEW 


also determined in the bargaining process. 
Let us deal with each of the cases in turn. 

Treading a now familiar path, we have 
in the former case, if a contract is reached, 
conditions described by equation (1) above. 
If there is a failure to reach agreement, 
then we have 


(10) 
In this case, 
(11) N = [1 ~ FC) — wh] [PFC] 


where F(-)=F(h, L). Note that V is now 
independent of the contracts reached with 
the other tenants. Recall that labor inputs 
applied by the tenant depend on the rental 
share—equation (2)—and that tenant 
maximization implies Fi(h, 4)=0. Dif- 
ferentiating N partially with respect to 7, 
we get 


y =w, y= (n — 17ER, D) 


ON dl, 
(12) eee rF (+)? + [ro + r=] 


[a AERE) wh] 
By differentiating totally the tenant’s 
maximizing conditions, viz., Fı=0 and (2), 
and hence solving for dh/dr, we obtain 
dl, 1 FoF y 
dr -7 A 
where A=Fy)F2—Fi,>0 by the strict 
concavity of F. Hence, for N to be a 


maximum simultaneously for all con- 
tracts, we have, from (12), 


(1 — Be) 
2 = Bl1 + (1 — b) FoF u1/A] 
Now, for some 7°>0, but arbitrarily small, 


[(i—1)F(.)-—wh]>0 if land is at all 
cultivated. Also from (12), 


ON 


or Ted 








(13) ro = 


= F(-)[(1 — 1) F(-) — wh] > 0 


for the same reason. Then, since 0<7°<1, 
the maximum value of W, and thus the 
solution to the bargaining game, exists and 
is associated with a positive rental share. 
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This despite the fact that the marginal 
productivity of land is zero. 

It is important to relate the analysis of 
this case to the discussion of the com- 
petitive formulations in the literature. Re- 
call that, as Newbery has shown, F,=0 is 
the only condition under which a B-S 
equilibrium will exist. Given fixed factors 
in limited supply (in this case, nontrada- 
bles) together with an abundance of land, 
it is highly plausible that the marginal 
product of land will fall to zero if the parcel 
size is made sufficiently large. This may 
well be the case in some parts of Latin 
America. What is striking is that our 
analysis predicts a positive rental share in 
this situation. That the rental share is 
positive stems directly from the landlord’s 
power to prevent a would-be tenant from 
cultivating land if the landlord so chooses. 

The second case is one in which both the 
size of the parcel and the rental share are 
determined by bargaining. To solve this 
new bargaining problem we maximize N in 
(11) with respect to 7 and k, subject to the 
land availability constraint h+(n—1)h<a, 
and taking into account the fact that 
tenants are maximizing on their own ac- 
count: (1—r)F =w and (i~r)Fi>0. The 
conditions for a Nash solution (maximum 
N) are obtained by setting 


(14) a, 
ar 
ON 

(15) ee 0 ; 
ðh ` complementarily 


h+am-‘h<a 


Suppose the land availability constraint 
does not bind and (1—r)F,>0. We have, 
from (15), 


(16) (1 —7)P1-F,h) + E + Pe] 


[G — nF, h) — wl] = 0 


Tenants’ employment decisions imply 
dl,/dh= — F)/ Fs. >0 for well-behaved pro- 
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duction functions. Also, (1—r)F(h, h) 
— wh >Q if production is at all undertaken. 
But then condition (16) is not satisfied, 
for all terms on the left-hand side are 
positive. Hence, Fı=0 if the land avail- 
ability constraint is not binding. By sym- 
metry, the landlord must reach the same 
contract with all tenants, so that h=h°=h 
and r= r= 7, with Fy [h°(r°), 1°(7°) ]=0. We 
are then back to the first case. Alterna- 
tively, suppose that the land availability 
constraint binds; but then we are in our 
original formulation of the problem, in 
Section IT. 


We have thus established that if any ` 


land lies uncultivated, then the marginal 
productivity of land is zero and the rental 
share is positive. This result contrasts 
both with the competitive solution, in 
which the rental share is zero if F,=0, 
and with the monopoly solution, in which 
both the rental share and F, are positive 
in the face of land lying uncultivated. 


IV. Concluding Remarks 


In this paper, we have used bargaining 
theory to derive determinate solutions for 
the rental share. We have adopted this 
approach because both the nature of the 
contract and the features of the agrarian 
system necessitate it, while competitive 
formulations must ignore such considera- 
tions. In practice, of course, the bargains 
which are struck need not conform exactly 
to those predicted by Nash’s solution. But 
if Nash’s solution is empirically valid, and 
given that the bargaining process is re- 
peated year after year in circumstances 
of unchanging technology and social 
institutions, then there will be a long-term 
tendency for contracts to center on some 
average value. Moreover, if in most situa- 
tions the solution is not very different 
from one-half, agents will save themselves 
the bother of detailed arithmetic and 
settle for that magic number, which has 
also the advantage of sounding equitable. 
Thus that particular rental share is ele- 
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vated to the status of a social norm. 

It goes without saying that some of the 
drastic simplifications in our formulation 
may vitiate the analysis. In particular, 
when a would-be tenant can deal with 
more than one landlord his bargaining 
position is stronger than in our formula- 
tion. But given the spatial dimensions of 
agricultural production and the resulting 
costs of cultivating widely scattered par- 
cels, our neglect of the alternative oppor- 
tunities stemming from the existence of 
other landlords may not prove to be too 
serious. To introduce such considerations 
into the analysis would entail very con- 
siderable complications, which we have 
chosen not to pursue at this stage. 
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Consumer’s Surplus Without Apology 


By ROBERT D. Wiru? 


The purpose of this paper is to settle 
the controversy surrounding consumer’s 
surplus! and, by so doing, to validate its 
use as a tool of welfare economics. I will 
show that observed consumer’s surplus 
can be rigorously utilized to estimate the 
unobservable compensating and equiva- 
lent variations—the correct theoretical 
measures of the welfare impact of changes 
in prices and income on an individual. 

I derive precise upper and lower bounds 
on the percentage errors of approximating 
the compensating and equivalent vari- 
ations with consumers surplus. These 
bounds can be explicitly calculated from 
observable demand data, and it is clear 


* Economic Research Department, Bell Laboratories. 
This paper is drawn from doctoral research done at 
Stanford University under the guidance of Jim Rosse. I 
am grateful for his support and for the standards of pro- 
fessional excellence he tried to teach me. I would also 
like to thank Megina Jack for considerable editorial 
assistance. 

1 Throughout, the term consumer’s surplus is used to 
refer to the area to the left of an individual’s fixed- 
income (Marshallian) demand curve and between the 
televant price horizontals. The concept of consumer’s 
surplus originated in 1844 (see Jules Dupuit) and has 
been controversial ever since. Alfred Marshall, who 
popularized the tool, stipulated that for it to be validly 
used the marginal utility of money must be constant 
(Marshall, p. 842 or David Katzner, p. 152). However, 
Harold Hotelling wrote that consumer’s surpluses “give 
a meaningful measure of social value. This breaks down 
if the variations under consideration are too large a part 
of the total economy of the person...” (p. 289). John 
Hicks too, stated only a gentle caution: “In order that 
the Marshallian measure of consumer’s surplus should be 
a good measure, one thing alone is needful—that the 
income effect should be small” (p, 177). More recently, 
though, Paul Samuelson (pp. 194-95) concluded that 
consumer’s surplus is a worse than useless concept (be- 
cause it confuses), and I.M.D. Little (p. 180) agreed, 
calling it no more than a “theoretical toy.” Nonetheless, 
theorists and cost-benefit analysts have persisted in 
their use of the tool. For justification they resort (see 
E. J. Mishan, pp. 337-38, for example), with no formal 
theoretical support, to statements similar to those 
quoted above from Hotelling and Hicks. 
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that in most applications the error of 
approximation will be very small. In fact, 
the error will often be overshadowed by the 
errors involved in estimating the demand 
curve. The results in no way depend upon 
arguments about the constancy of the 
marginal utility of income. 

Consequently, this paper supplies spe- 
cific empirical criteria which can replace 
the apologetic caveats frequently em- 
ployed by those who presently apply con- 
sumer’s surplus. Moreover, the results 
imply that consumer’s surplus is usually 
a very good approximation to the ap- 
propriate welfare measures. 

To preview, below I establish the 
validity of these rules of thumb: For a 
single? price change, if |#A/2m®| <.05, 
[nA /2m | <.05, and if |A/m®| <.9, then 




















A C— A Ri A 
4) a = <i | 
2m° | A| 2m? 
and 
A-E Gal 
(2) a| a| Z gil | 
2m? ja] 2m? 


Here, A= consumer’s surplus area'under 
the demand curve and between 
the two prices (positive for a 
price increase and negative for a 
price decrease) 
C=compensating variation corre- 
sponding to the price change 
E= equivalent variation correspond- 
ing to the price change 
m?= consumer’s base income 
ī and n= respectively the largest and 
~ smallest values of the income 


` 2 While I restrict attention to single price changes here, 
analogous, but more complex formulae are derived for 
multiple price changes in my papers (1973a, b). 
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elasticity of demand in the 
region under consideration. 


The formulae place observable bounds 
on the percentage errors of approximating 
the C or E conceptual measures with ob- 
servable A. For example, if the consumer’s 
measured income elasticity of demand is 
0.8 and if the surplus area under the 
demand curve between the old and new 
prices is 5 percent of income, then the 
compensating variation is within 2 per- 
cent of the measured consumer’s surplus. 

The ratio | A| /m® can be interpreted as 
a measure of the proportional change in 
real income due to the price change.’ In 
most applications, the ratio will be very 
small. Measured income elasticities of 
demand tend to cluster closely about 1.0, 
with only rare outliers. Thus it can be 

- expected that 4|A|/2m°, the most impor- 
tant of the terms in (1) and (2), will usu- 
ally be small enough to permit conscious 
and unapologetic substitution of A for C 
or E in studies of individual welfare.‘ 

Should 7|A| /2m® be large, A would not 
be close to C and Æ. For such rare cases, 
formulae are provided below in Section IV 
which enable the estimation of C and E 
from the observable ñ, 7, m°, and A. 


I. The Compensating and 
Equivalent Variations. 


In this section, I present definitions of 
conceptual tools to measure the costs or 
benefits of price changes to an individual 
consumer. While these theoretical mea- 
sures are not directly observable, the anal- 
ysis that follows in succeeding sections will 
show that they can be empirically esti- 
mated with consumer’s surplus. 

Throughout I will be assuming that the 
consumer behaves as though he were 


3 Or the ratio can be interpreted using the words of 
Hotelling quoted in fn. 1 as the relative size of the 
variation. 

4 Formulae (1) and (2) reflect the cautions (see fn. 1) 
of both Hotelling and Hicks. 
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choosing his consumption bundle X= X}, 
X*,..., X” to maximize an increasing 
strictly quasi-concave ordinal utility func- 
tion U(X) subject to the budget con- 
straint >) p:X'=m. The resulting demand 
functions, denoted X*(p, m), are assumed 
to be differentiable. The indirect utility 
function, defined by 


(p,m) = 
U[X p, m), X*(p, m), ..., X"(p, m)| 


relates the price and income parameters to 
the maximum level of utility the con- 
sumer can achieve under the resulting 
budget constraint. Clearly, by nonsati- 
ation, /(p, m) is monotone increasing in 
income m, and decreasing in prices p. 

The indirect utility function can be used 
to make statements about individual 
welfare. Let the base, initial situation be 
characterized by prices p° and income m’, 
while an alternative situation can be sum- 
marized by p’, m. The economic well-being 
of the consumer in the different situations 
can be compared by means of the ordinal 
ranking of the numbers /(p°, m’) and 
Kp", m). 

Another way to effect this welfare test 
is to compare the income change m — m? 
to the smallest income adjustment needed 
to make the consumer indifferent to the 
change in prices from #° to p. If m’—m® 
is larger, then welfare is greater in the 
new situation, and inversely. 

This test level of income adjustment is 
called the compensating income variation, 
denoted by C below. Symbolically, 


(3) i(p°, m°) = Kp’, m? + C) 
The welfare test above 
(4) UP, m') 3 1(p°, m) as m — mZ C 


follows immediately from (3) by non- 
satiation. Thus the compensating vari- 
ation is an individual’s cost-benefit con- 
cept which makes price changes per- 
fectly commensurable with changes in 
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income. 
Similarly, the equivalent variation in 
income (E) can be defined’ by 


(5) H, m — E) = lp", m?) 


In words, — Æ is the income change which 
has the same welfare impact on the con- 
sumer in the base situation as have the 
changes in prices from f° to p’. It reduces 
the impacts of different price changes 
down to the single dimension of income. 
As such, the equivalent variation concept 
can be used to rank the consumer’s levels 
of well-being under various sets of prices. 
With the definitions (p°, m°—E’)=1l()’, 
m’) and (p°, m°—E!)=l(p", m®), these 


welfare tests, too, follow from nonsati- — 


ation: 
(© UPM ZNP, m) as BY EB 
U(p', m) 2 1(p°,m') as m — E3m' 


The welfare tests (4) and (6) show that 
the compensating and equivalent vari- 
ations are cost-benefit concepts which can 
be used to evaluate the impact of micro- 
economic policy on an individual.* These 
concepts derive practical importance from 
the fact that they can be estimated from 
observable consumer’s surplus. 


II. Consumer’s Surplus 


The compensating and equivalent vari- 
ations can be most incisively studied and 
related to consumer’s surplus by means of 
the income compensation function.’ This 
is denoted by y(p| p°, m°) and is defined 
to be the least income required by the con- 
sumer when he faces prices p to achieve 
the same utility level he could enjoy (by 


5 The definitions (3) and (5) correspond to those of 
Hicks, p. 177, and Samuelson, p. 199. 

§ They also can serve as building blocks for methodolo- 
gies to make social welfare judgments. The Compensa- 
tion Principle is a well-known example (see Tibor 
Scitovsky). 

7 This theoretical tool was introduced by Lionel 
McKenzie, and definitively studied by Leonid Hurwicz 
and Hirofumi Uzawa. 
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maximizing behavior) under the param- 
eters $°, m°. Thus, by definition, 


(7) Lip, w(p|p°, m®)] = Kp’, m°) 
Trivially, we have 
(8) u(p?| p°, m) = m? 


Now, we can see that the compensating 
and equivalent variations can be expressed 
or redefined in terms of the income com- 


pensation function. From (3), m+C= 


u(p"| p°, m®), or combining with (8), 
(9) C = p(p' |p°, m°) — uCp? | p°, m?) 


Similarly, from (5), m—E=p(p"| p’, m), 
or i 


(10) E= p(p'|p', m) — alp? |p', m?) 


These relationships serve as the bridge to 
consumer’s surplus. 
It is well known® that 


Ou(p |p°, m?) 


(11) ap: 


= X?(p, (p | p°, m)) 
This system of partial differential equa- 
tions, together with the boundary condi- 
tion (8), is the heart of analytical welfare 
economics.’ The compensating and equiva- 
lent ‘variations, or any measure of indi- 
vidual welfare that accepts the individ- 
ual’s own consumption preferences, can be 
calculated from the complete demand func- 
tions via (11) and (8). 

Restricting attention to changes in a 
single price, pr, let °= (i, f2,+-+5 Pr) 
and p'= (pi, ~$,..-, ~2). Use the Funda- 
mental Theorem of Calculus and (11) to 
rewrite (9) and (10) as 


8 See Hurwicz and Uzawa for a state-of-the-art der- 
ivation. Heuristically, (11) says that the first-order in- 
come change, dy, required to compensate for the price 
increase, df, is just the augmentation needed to buy the 
old consumption bundle, X (b, m (p| °, m°)), at the new 
prices p1-+d 1, po, ..., Dn, rather than at the old prices p. 
The irrelevance to this calculation of the concomitant 
substitution effects is the result of the envelope theorem. 

® This point of view was taken by Herbert Mohring. 
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(12) C =f? X Wi Pr rey bn 


u(i ba, ..3 palpi bzy wey Prs m))dpr 


(3) B= f x's Hs po 
PL 


w(Pty Poy «+ +s PulPa Po- +s Pa m ))dps 


These formulae express the compen- 


sating and equivalent variations as areas . 


under demand curves, between the old and 
new price horizontals. The demand curves 
are not Marshallian in that the income 
parameters are not constant. Instead, 
they are Hicksian compensated demand 
curves, because the income parameters 
include compensation which varies with 


the price to keep the consumer at a con- ` 


stant level of utility. The only distinction 
between C and E in (12) and (13) is the 
level of utility the compensation is de- 
signed to reach. 

Referring to Figure 1, C is the area 
Pipibe under the demand curve compen- 
sated to (p°, m°). This curve crosses the 
Marshallian curve X1(p, m°) at #2, since 
u(p| p°, m)=m. With pi>2?, if X? is 
noninferior (0X1/0m>0) this compensated 
curve lies above the Marshallian one for 
pid Pt, since pulpu p2, .-. , p2| p®, m) >m° 


whenever #,> 9. Similarly, Æ is the area . 


~pipiaf under the demand curve compen- 
sated to }(p', m°). This Hicksian curve 
‘crosses the Marshallian one at {, and lies 
below it for pı < pi. The area usually called 
consumer’s surplus is pipfae, defined by 
the observable Marshallian demand curve. 
Denoting this area by A, we have, then, 
C>A2E, for. noninferior X! (the in- 
equalities reverse for X! inferior). Of 
course, it also follows immediately that if 
there is no income effect (0X!/dm=0), 
C=A=E. 

These qualitative results may be useful 
for some cost-benefit analyses. For exam- 
ple, suppose a policy would raise both an 
individual’s income and the price of a non- 
inferior good. If the observable con- 
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X"(p, 2 (plphm®)) 





FIGURE 1 


sumer’s surplus area A were greater than 
the income boost, it could be inferred from 
the inequality that C also would be greater.. - 
Then, from the welfare test (4), an analyst 
could conclude that the policy would be 
injurious to the consumer. 

However, usually more information 
than this is needed about C and Æ. What 
is required is a methodology to estimate 
the welfare measures from observable 
data. In the next section I show how C and 
E can be explicitly calculated from ob- 
servables when the income elasticity of 
demand is constant. 


Il. Constant Income Elasticity 


Constant income elasticity of demand 
for X! means that 


OX (fp, m) m 
ðm Xp, m) 


I 


n 


Then, we have the simple differential 
equation dX!/X1=n(dm/m) which can be 
integrated from X1(p, m?) to yield 


X*(p, m) = X1(p, m°) Fil 


The entire income compensation func- 
tion can be derived by substituting this 
expression into (11) and solving the result- 
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ing differential equation with boundary 
condition (8). We have, suppressing un- 
changing arguments, 
q 
J 


d B 
TE = Xini) = Xum) 
apy m 
or 

udu = (m°) X (pı, m) ddr 
Then, integration between f and fi, 
remembering that u(p%) = 2°, yields 
Lon- w= _ 


(14) ae 





(n= f X pumapa 


for 71, and for n= 1, 


1 př 
ign == Í X'(py, mdp 
. mod pi 


Hence, after rearranging we have these 
explicit expressions for the income com- 
pensation function: 


(15) ups [pr m) = 


i- FA 1/1—7 
mfi +( Af: X' (ps, maps | 
m PL 


„#1 
(16) u(pi |p, m) = 


1 pr 
(m) exp È ER m'ap | 
mMm Y pm 





n=1 


These give the welfare measure u in 
terms of the potentially observable con- 
; stant income elasticity of demand and the 
consumer’s surplus area under the Mar- 
shallian demand curve. Let us denote this 
area by i 


pi 
a7 A= f Xps mdp 
pi 


From. (15), we see that if nņ=0, 
u(pi| p, m) = m+A. However, from (16) 
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we see that if preferences are homothetic, 
the consequent unitary 7 does not imply 
any equalities among C, E, and A. Below, 
for expositional convenience, I ignore the 
case n= 1. 

Recalling the definitions of C and E, 
(9) and (10), and loosely applying to (15) 
this Taylor approximation, 


nl 


2(1 — n)? 
(where ~ means “approximately equal to”), 
we get: 


i 
G +Y = 1 +——— + 
1—7 








0 nA? 

C= A+— Ex A-— 
+5 f 2m? 
C—A nå A~E nå 
=x —-— an = — 

A 2m? A 2m? 


This was the striking result on the per- 
centage error of approximating C with A 
which was previewed in the introduction. 
The next section will establish this for- 
mula rigorously for nonconstant income 
elasticity of demand. 


IV. Estimation Results 


Assume that in the region of price- 
income space under consideration,!? 4 and 
n are upper and lower bounds, respectively, 
on (Xp, m)/dm)(m/X(p, m)), with 
neither equal to 1.1! It follows from the 
Mean Value Theorem that 


Xp, mz) (5 


| (18) (=) < Xp, m) < k 


for Mo > Mı 


Let us consider the welfare impact of a 
price increase from #? to p{. Since 
u(pil b, m) > u(p3| p°, m?) for pie pi, we 
can set m=p(p:) and m=p(p})=m® in 
(18)? 


10 This region is {(p, m): fi=ap{t+(1—a)p}, O<e<1; 
pi= 2%, i41; m= ymt (1—y)ulp| p°, m), O<Sy<1; and 
X, m) >}. 

ut Either ğ or y can be arbitrarily close to 1. 
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E- T < X"(p1, w(pr)) < [Me T 2 c —A 
me? A(p1, m?) : m? = A| 
Rearranging, and substituting from (11) í aa A 
yields ar eo ae 
< 


0 < XXp, myi << —— 
Ee» 


< of) J op = ae He 


1— à 


ðulp) 
) 
op [u(p) 2. 


~ and 





< Xp, m°) (m) 
Integrating these relationships with re- 
spect to pı between $? and pj (as in (14)) 
preserves the inequalities. Rearrangement 
of the resulting relationships yields these 
bounds: 


(19) ml sia) 2] ua 


< ulp'| p°, m°) 
A tina 
m[i+a -5 =| 
m 


A 
provided Hee litd-p)—>0 
3 m 


and ride so 
m 
For the case of a price decrease from 
po to pi, since p(p:|p%, mY) <m for 
pix pi, we can set m=m? and m= xu(p:) 
in (18), and then follow the same sequence 
of steps. Once again, (19) emerges, but ref- 


erence to (17) shows that here A is nega- . 


tive. 
Invoking the definition (9), (19) can be 
rewritten as 


Ar A 
[s+a-9-] oe ge 
m 


m? 





ae [Al im 


| 4| /m 


Also, using (10) and reversing the roles of 
p and $° in (19) (but not in the definition 
of A) gives 


Aylin | A 
[1-a-9-] —-i+— 
m 








(21) ak 
| A| /m 
A-E 
i 
ja] 
Aqu A 
1-0-05] sips 
< ; m m 
j | A| /m 


The measures of a consumer’s welfare 
can be tightly estimated from observables 
via (19)-(21), regardless of the size of A/m®, 
if 1+ (1-)A/m°>0, 14 (1—3)4/m”>0, 
and if 4, and 4 are sufficiently close in 
value.” Of course, in the limit, as 7 
approaches ï, (19) reduces to the constant 


‘elasticity formula (15). Moreover, we 


shall see that if the absolute values of 
7A/2m° and 44 /2m are small, then (20) 
and (21) reduce to elegant rules of thumb. 

Table 1 displays the numerical values 
of the following coefficients for selected 
choices of 7 and a: 


“2 The most plausible cause of the negation of these 
conditions is (@X1/ém) (m/X4)— æ. However, regions in 


which X! is identically zero can be ignored, since there ~ 


both + and A are unchanging. To handle the case in 
which X'=0 and 0X1/am3<0 near the boundary of the 
relevant region, bounds on x can be derived from bounds 
on 0X!/dm. Because these are generally more gross than 
(19), the best approach is to take this tack only in the 
vicinity of the singularity, use (19) on the rest of the 
path of integration, and splice the sets of inequalities 
together. The formulae for such procedures can be found 
in my 1973a, b papers. An explicit solution for # when 
aX1/8m is independent of m is also reported there. 
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TABLE 1° 
š a > g a 
n -002 +005, «010 -020 +030 - O40 +050 `  .075 100 6150 +200 .250 
-.00L -.005  =.0l0 -.020 -.030  -.0b0 -.050 -.075 -.100  =.150  =.200  =.250 
-2.00 ~=. 00L ~.005 -.010 ~.019 =.029 -.038 -.086 ~.067 ~.086 -.121 ~ 152 ~.180 
--OOL  =.005  =.010 | =. 021 -.032 = ~,043 -.054 ~.086 ~.121 -.205 ~.316 =.480 
-.00L ~.003 ~-.005 -.010 -,.015 ~.020 -.025 -,038 -.052 -.076 ~.10L -.126 
“1.01 | =.00L -.003  =.005 -.030 ~-.015 ~.019 =-.02h -.035 ~.0h6 -.066 ~=-.085 -,102 
001 -.003 ~.005 -. 010 -.016 -.021 ~.027 ~.041 =.056 -.090 129 -.17} 
000 001 .002 003 «005 +006 008 .011 .015 .023 +030 038 
+30 2000 0021 .002 -003 +005 006 -008 O11 015 023 .029 .036 
«000 002 . 002 .003 .005 .006 .008 „Oll .015 «023 032 039 
.000 001 .003 .005 «008 -010 -013 .029 .025 .038 -050 .063 
250 +000 .001 -003 .005 .008 .010 .013 -019 .025 .038 .050 .063 
.000 +001 .003 .005 -008 -010 .013 .019 .025 -038 +050 »063 ° 
000 002 +004 007 O11 O14 018 026 035 053 070 088 
Py if) +000 .002 -004 007 .011 OL} .018 »027 035 +054 .072 .090 
+000 002 004 .007 .010 „OL4 „017 .026 .035 .051 068 085 
000 002 2005 .009 O14 .018 .023 034 .0}5 .068 +090 113 
+90 000 -002 2005 .009 -OL4 +018 023 034 046 .070 . 095 .120 
.000 -002 „004 +009 -013 -018 .022 033 Obh .065 .085 +105 
«001 -003 .005 .010 .015 .020 .025 .038 .051 -076 +101 126 
1.01 002 -003 .005 .010 .015 .020 026 039 052 .080 +108 138 
-00L +003 005 £010 .015 .020 .025 037 049 072 094 116 
002 _ 003 006 O11 -017 .022 028 „041 .055 -083 > 110 .138 
1.10 O01 003 006 O11 +017 022 - 028 +043 057 088 119 .152 
«002 003 006 012 +016 022 027 «040 053 078 102 0125 
002 003 +006 012 018 02% «030 045 060 090 .120 150 
1.20 001 +003 +006, +012 -018 +024 -031 O47 063 -097 «132 +169 
-002 +003 +006 +012 028 +02 -029 +043 +057 084 +210 134 
2001 +004 008 .015 +023 +030 038 +056 .075 .113 +150 +188 
1.50 «001 2004 008 O15 -023 +031 +039 +059 -080 .125 +173 - 22h 
+002 004 +007 015 022 , 029 +036 054 .070 .102 .132 .160 
.001 2005 -010 .020 -030 040 -050 .075 .100 .150 .200 .250 
© 2.00 ' „00L .005 +010 .020 ` .031 042 +053 082 111 176 250 +333 
+002 005 +010 +020 +029 -038 O48 070 .091 .130 .167 .200 
+002 008 «015 +030 045 060 +075 .113 .150 .225 300 «375 
3.00 .002 -008 +015 -031 -OLT -064 082 129 180 +302 455 -657 
+002 +008 +O1S .029 -043 .056 -069 +100 +129 -180 +226 +266 
«003 013 +025 +050 -075 +100 +125 188 +250 +375 +500 625 
5.00 +003 +013 +026 +053 . 082 «214 -147 „24h +362 «716 1.477 bad 
+002 012 024 -Oh7 ` 069 .089 .109 115% -193 .261 +327 -364 
-005 .025 -050 .100 .150 .200 +250 375 500 -750 1.000 1.250 
10.00 005 026 +053 +115 +186 +271 .37} “77h 1.916 beled baled baled 
«| . 6005 -024 O47 089 -126 .160 -191 -257 -312 -396 «460 509 


2 Each group of three numbers includes, from the top, na/2, [(i+(1—»)a)*7—1—a]/e, and [(1— (1 —n)a) 
—1i-+a]/e. The entry ** indicates that (1+ (i—n)a) <0. 


na [1 -+ (1 — na] — 1 — a The latter two expressions encompass 
the forms of the bounds in (20) and (21), 





: ? when a is interpreted as | A| /m?°.! It can 
and 

[4 —(1—7) a]ii-n —1 +a 3 For example, the value of the lower bound in (20) 

 - when ņ=2 and A /m®= —.05 is .048. This can be found in 

a Table 1 as the value of [(1—(1—rn)a) 1—1 -+a]/la] 


when 7=2 and ¢=,.05. 
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be readily seen from the table that for the 
ranges of parameter values studied,'* 
when |7a/2| is small (say less than 05), 
na/2 is close enough (within .005) to the 
actual bounds for most. practical purposes. 
This numerical observation corroborates 
the loose application to (15) of the Taylor 
Series expansion in Section III. More im- 
portantly, it establishes the rules of 
thumb previewed in (1) and (2). 

Addition of (1) and (2) yields a check 
on the numerical proximity of C and E: 
when |74/2m°| <.05, [A2 <.05, and 
|A/m| <.9, 


ai A 











(23) z£ 


[a| ~~ w 


So, the analysis hinges on is magni- 


tudes of n and A/m?. As discussed in the 
introduction, in most practical applica- 
tions |74/2m®| and |4/m?| are likely to 
be small enough for the rules of thumb to 


apply. If not, equations (19)-(21) and: 


Table 1 will be useful. Even if the calcu- 
lated error bounds are too large to be 
ignored, the compensating and equivalent 
variations may still be usefully estimated 
from the data via the formulae. 


V. Individual Welfare and 
Consumer’s Surplus 


With the approximation results in hand, 
let us return to the question of how to 
make statements about individual welfare, 
based on observable data. Remember from 
(4) that U(p’, m’)21(p°, m?) as m!—mSC. 
With the ‘empirical information that 
C<C<C, where C and Č 
lated from (20) or (22), it can be con- 

cluded that - 


(24) U(p"; m’) > Up’, m°), 
Up", m) <1(p, m), 


ifm’ -m> 


4 These seem to include most values that would be 
` found for these parameters in actual applications. 

16 When | nA /2m®| <.05 and [FA /2m®| <.05, it suffices 
for it (1—9)A /m°>0 and i+@ —HA/n®>0 that 
[A/m] <9, 


THE “AMERICAN ECONOMIC REVIEW 


can be calcu- 


ifm’ —m <C_ 
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If C and Č are close in value, (24) pro- 
vides a welfare test of considerable 


power.!¢ If |34/2m°| and |14/2m°| are’ 


small enough, both C and C can be safely 
replaced in (24) by A. Otherwise, they can 
be calculated from n, ñ, A, and m’. 

To conclude, at the level of the individ- 
ual consumer, cost-benefit welfare analysis 
can be performed rigorously and un- 
apologetically by means of consumer’ S 
surplus. 


16 Another welfare comparison (which may be useful 


welfare function) is made possible by the fact (see 
Hurwicz and Uzawa) that u(p°| p, m), viewed as a func- 
tion cf p and m, is a proper indirect utility function. 


up| b, m) =E-+m 


where E is the equivalent variation associated with a 
change from #° to p. Hence this particular ordinal in- 
direct utility function can be exactly expressed by areas 


under compensated demand curves, as in (13), or it can | 


be estimated from consumer’s surplus. via (19), (21), 
or (2). 
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Trade and Domestic Effects of the 
Offshore Assembly Provision 
in the U.S. Tariff 


By J. M. Fincer* 


The U.S. tariff contains an offshore 
assembly provision, (OAP). The tariff on 
certain imported goods is charged on the 
value of such goods less the value of in- 
corporated domestically produced com- 
ponents, i.e., the tariff on an assembled 
product is applied only to the value-added 
in foreign assembly or processing if do- 
mestically produced components are used. 
Such provisions were included in the 1930 
U.S. tariff,! and they are the subject of 


continuing controversy. Clauses to repeal - 


the offshore assembly provisions’ in the 
U.S. tariff weré included in the recent 
Mills and Burke-Hartke trade bills (which 
were not passed by the Congress), and an 
unsuccessful attempt was made to include 
such a repeal clause in the recently passed 
Trade Reform Act of 1974. The AFL-CIO 
is actively pursuing the repeal of these 
provisions. 

With an OAP, the tariff on an imported 
good is applied only to the value-added in 
assembly, if domestic components are 
used. One of its effects then is to reduce 
the effective rate of protection of the 


* U.S. Treasury Department. 

1 A history of such provisions is included in the Tariff 
Commission report. ; 

2 Item 806.30 of the U.S. tariff allows such tariff treat- 
ment on metal articles exported by U.S. firms for process- 
ing abroad by a subsidiary or foreign subcontractor, and 
returned for further processing by the U.S. firm. Item 
807.00 allows such tariff treatment on any imported 
article which contains U.S. components, regardless of 
whether the foreign operation is performed by a U.S. 
subsidiary, a foreign subcontractor, or a foreign’ firm 
which purchases U.S. components for inclusion in 


products exported to the United States. Over 90 percent : 


of OAP imports enter under item 807.00. There are 
limits to the sort of processing allowed abroad. For de- 


assembly activity, and hence to shift 
demand from domestic to foreign assem- 
blers. Opponents of the provisions stress 


the associated displacement of domestic 


assembly activity and the accompanying 
negative balance-of-trade impact.* They 
frequently cite the rapid rate of increase 
of OAP imports from developing countries 
(LDC) ; 60 percent per year over the period 
1966-72 as compared with 12 percent for 
other manufactured imports from LDC.* 

But this “tariff break” is available only 
if domestic components are used—imply- 
ing a simultaneous shift of demand from 
foreign to domestic components. De- 
fenders of the OAP stress the associated 
positive effects on domestic activity and 
on the balance of payments. 

The object of this paper is to estimate 
the static impact of the OAP on domestic 
economic activity (in assembly and in pro- 
duction of components) and on the balance 
of trade. Estimates of the effect.on domes- 
tic economic welfare of the OAP will also 
be presented. The effect on investment 
flows will be taken into account indirectly 
by the supply parameters of the model, 
but will not be explicitly estimated. To 
measure balance of payments rather than 
simply the balance-of-trade impact, an 





tails, see the Tariff Commission report, pp. 9 ff. 

3 Throughout, the “balance-of-payments impact” is 
understood to be a pressure on the exchange rate under a 
regime of flexible rates. 

4 For imports from all countries, comparable rates of 
increase are 24 and 17 percent. OAP imports from all 
countries were $3.4 billion in 1972—about 9 percent of 
manufactured imports; OAP imports from LDC were 
$1 billion—22 percent of manufactured imports. 
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estimate of the effect of OAP trade on the 
profit remittances of foreign subsidiaries 
would also be required. 
_ In Sections IT, III, and IV a compara- 
tive statics theory of the incidence of OAP 
is formulated, and expressions for the vari- 
ous effects of their repeal are derived. In 
Section V the effects are estimated by 
substituting parameter values into the 
formulae. 


I. The Model and Assumptions 


The model is essentially the fixed co- 
efficients, partial equilibrium, effective 
protection model with less than perfectly 
elastic import supplies. In order that the 
shifts from domestic to foreign assembly 
and from foreign to domestic components 
may be analyzed, it must incorporate 

foreign and domestic assembly and foreign 
` and domestic production of components. 
‘It thus consists of five equations: the 
demand for the finished good,’ supply 
functions of foreign and of domestic com- 
ponents, and supply functions of foreign 
and domestic assembly. The ‘model is 
completed by aggregating across countries 
to determine the total supplies of assem- 
bly and of components, which are then 
aggregated vertically to determine the 
supply of the finished good. The intersec- 
tion of this curve with the demand func- 
tion defines market equilibrium. 

In analyzing the OAP we are looking 
at final goods which are imported by the 
United States and contain components 
exported by the United States. In the 
language of the model, this makes the 
United States an exporter of components 
and an importer -of assembly. 

Operationally, the distinction between 
“assembly” and “components” is based 
on the separation of the dutiable from the 
duty free value of a finished good imported 
under the OAP. This distinction is then 


§ “Finished” of course is relative to the process being 
studied. Whether these are consumption, intermediate, 
or capital goods is irrelevant for our purposes. 


FINGER: OFFSHORE ASSEMBLY 599 


used to specify what is defined as assembly 
and as components in import replace- 
ments (domestic assembly of domestic 
components) and in non-OAP imports 
of the same final good (foreign assembly 
of foreign components). OAP and non- 
OA P imports and domestic import replace- 
ments are assumed perfect substitutes for 
each other. , 
For example, suppose shirts imported 
under OA P are made from parts which are 
cut in the United States from U.S. fabric. 
The parts are then shipped outside of the 
United States, where they are sewn with 
foreign thread into shirts. Upon entry into 
the United States, the tariff is charged on - 
the “final”? value of the shirts, less the 
value of the U.S.-made parts. Thus the 
dutiable value includes foreign-made com- 
ponents as well as assembly cost, in the 
strict sense of the term. Components 


‘therefore refers to the shirt parts and 


assembly to the thread and the sewing. 
Because we assume fixed coefficients, and 
because the same tariff rate (the rate for 
the finished good) is applied to all seg- 
ments of the foreign value, it is not neces- 
sary to distinguish in the model the 
thread from the sewing. Imported shirts 
sewn from foreign cloth (and thus ineligible 
for OAP treatment) contain foreign com- 
ponents (the parts) and foreign assembly 
(the thread and the sewing).. We distinguish 
in the same way the components from the 
assembly of domestically produced import 
replacement shirts. 

The “quantity of assembly” is defined 
as the quantity of finished goods produced 
(assembled), and the “supply of assem- 
bly” relates this quantity to the rate of pay- 
ment for the assembly process, i.e., to the 
‘piece rate” received by a contract assem- 
bler or the difference between the price 


8 The reason for not assuming that all imports of the 
finished good contain U.S. components (i.e., are OAP 
imports) is empirical. For virtually every 7-digit product 
for which there are OAP imports, there are also non- 
OAP imports. 
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received for finished articles and the price 


paid for components by an assembler who © 


works for his own account.’ Supplies of 
components are supply functions in the 
usual sense and the demand for the finished 
good is a demand function in the usual 
sense. 

The foreign supply functions are de- 
fined as export functions—the foreign 
supply of assembly refers to assembly for 
export, and the foreign supply of com- 
ponents to the foreign supply net of de- 
mand for production for the foreign 
market.’ 


A. Notation 


The notation has been made mnemonic 
as far as possible. The P, Q, and V repre- 
sent prices, quantities, and values, while 
T is the ad valorem tariff rate applicable 
to the finished good. The subscripts d, f, 
and ¢ distinguish domestic, foreign, and 
total (sum of foreign and domestic), 
while a and c identify assembly and com- 
ponents. The subscript 7 refers to the 
finished good. Elasticities of supply are 
represented by ®; T is the elasticity of 
‘domestic demand for the finished good, 
defined so as to be negative; C is the com- 
ponent’s input-output coefficient, evalu- 
ated at foreign prices, i.e, C=Py./ 
(PratPje). The Ry and Ry. are shares of 
imports in total assembly and in total 
production of components for the U.S. 
market. Starred variables refer to propor- 
tionate changes (for example, V*=dV/V) 
for all variables except 7(7*=dT/(1+T)). 


B. Equations of the Model 


In the case in question, in which do- 
mestic components (DC) are reimported af- 
ter assembly abroad, the foreign assembler 


7 The concept of a value-added product basic to such 
a supply function is explored by Chulsoon Khang. 

8 An equivalent procedure for analytical purposes 
would be to assume that all production is for U.S. con- 
sumption, i.e., that products of the type imported under 
OAP. are consumed only in the United States. 
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(or a foreign exporter who buys compo- 
nents and has them assembled into goods 
for export) can choose between DC and 
foreign components (FC). 

If there is no OA P, the foreign assembler 
will always choose the components with 
the lower price, hence at equilibrium 


(1) l Pac = Pre 


Because of the domestic economy’s tariff 
on J, 


(2) Pa; = (1 + T) (Pia + Pye) 
By definition, 
(3) Pia = Pa; — Pac 


and combining the three equations, we 
have 


(4) Paa = Pya + T(Pja + Pre) 


If, however, there is an OAP, the foreign 
assembler can avoid a tariff liability of 
T-P;. by using DC. Hence, at equilibrium 
(1) is replaced by 


(5) Pac = (1 + T) Pye 


while (2) and (3) remain relevant, so we 
have 


(6) Paa = (1 + T) Pye 


Thus the effect of removing the OAP 
is to “shift”? the term T- Pre from the dif- 
ference between the domestic and foreign 
prices of components to the difference be- 
tween the domestic and foreign prices of 
assembly. This can be treated algebraically 
by introducing the term X, which mea- 


` sures the proportion to which the tariff 


is a simple tariff on imports of J rather 
than a tariff with an OAP. At one extreme, 
when X= 1, the tariff is a “pure” tariff on 
imports of J without an OAP, while at the 
other extreme when X=0, the OAP is in 
effect. We can thus write 


(7) Pa = (1 + (1 — X)T) Pje 
(8). Pia = (1 + T) Ppa + X°T- Py 


which with (2) express the equilibrium 
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price relationships of the model, and allow 
the removal of the OAP (i.e., the com- 
parative statics shift from the “with 
OA P” to the “without OA P” case) to be 
handled by taking the derivative of the 
model with respect to X (T held constant) 
and setting AX=1. 

The behavioral relations of the model 
are Hd(Pu) and Hf( Pr), the domestic and 
foreign supplies of assembly; Gd( Pae) and 
Gf(P;.), the domestic and foreign supplies 
of components; and K(P;), the domestic 
demand for the finished good. 

The total supplies of assembly and 
components, expressed by substituting 
for Pz, and Pae from (7) and (8) as func- 
tions of foreign prices are 


(9) Qi = Gal + A — X)T) Pye] + [Peel 
(10) Q, = Hal(i + T) Pra + XT Pye] 
+ Hy | Pra] 


Note that in (9) and (10) we do not. 


distinguish between the total quantities 
of assembly and of components. This 
means that (9) and (10) incorporate the 
equilibrium condition that these two 
quantities are equal. Further Q= K(P)) 
` is the equilibrium condition that quantity 
supplied of J equals quantity demanded. 

By definition, P;= Pat Pac. When we 
substitute for Pa and Pa from the equi- 
librium price relations (7) and (8), we 
have 


(11) P; = (1 + T) (Pra + Pre) 


When (11) is substituted into the demand’ 


function, we have 
(12) Qe = K| + T)(Pra + Pre)! 


The initial system contains five be- 
havioral relations (the two H, two G, and 
K), three definitions (of Pa, and of the 
total quantities supplied of assembly and 
of components), and four equilibrium con- 
ditions (equations (7) and (8), plus the 
implicit equality of the quantity de- 
manded of J with the total quantities sup- 
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plied of assembly and of components). The 
variables,in this system are Paa, Qua, Pac, 
Qac, Pi, Ora Pye, Oje, P;, the quantity 
demanded of J, and total quantities sup- 
plied of assembly and of components. In 
use this system is reduced to the three 
simultaneous equations (9), (10), and (12) 
in the variables Pje, Pje and Q.. Con- 
ceptually, after equilibrium values of 
these variables are solved for simul- 
taneously, they can be substituted into 
(7), (8), (11) and the supply functions in 
order to determine equilibrium values of 
the other variables. 


I. Effects of the Offshore 
Assembly Provision 

In this model the effects of the OA P are 
the derivatives with respect to X (T held 
constant) of the system of equations. The 
resulting expressions will be evaluated for 
the case in which X=0, initially, but 
T>0. (An OAP cannot be defined when 
T=0.) 

After substituting (11) into (12), taking 
total derivatives of equations (9), (10), 
and (12), with T held constant, and con- 
verting to elasticity terms, we have? 


(13) Or = GePpe— SaRee T/(1+T)-dX 


(14) QO) = BaPa + BiaRea(T/(1 + T)) 
-(C/(1 — C)dX) 


(15) Or = (1 - OrP} + CrP) 


A. Effects on Prices and Outputs 


The solutions for P and Pf are shown 
in (16) and (17). If we replace the dX by 
AX and let AX=1, these expressions mea- 
sure the effects of removing the existing 
OAP, and the assumptions that the @ are 
positive and that T is negative imply that 


® From the total supply of components and of assembly 
functions (9) and (10) we can show that ra= Rae Peat 
Ryo: Ppa, and Die Rae Dac t+ Rye Pye, where Rua= Qaa/ Or 
etc, 
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i) rh = [TEE BeBe C—O E 
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oa 





(1) Pp = [ 


P%>0 and P$ <0. 
From equations (7), (8), and (11) we 
derive 





* * T 
18 Pac = Pre — | ——— | dX 
(18) Pa i (—) 
* * T C 
19) Pag = Pra >} [| ——— |dX 
09. Fe a Cea ar 


Comparing the numerator and the de- 
nominator in both (16) and (17), we see 

` that term by term the numerator of the 
expression in the square brackets is less in 
absolute value than the denominator. 
(For example, ®is-Ria<®ta, Bac Rae < Pre; 
etc.) The expressions in square brackets in 

` (16) and (17) are thus between 0 and 1 in 
absolute value, so (18) and (19) imply that 
Py.<0, and P%,>0. The solutions for Q$, 
Oo Oj; Ož, have the same sign as the re- 
spective price changes, hence there re- 
mains only the question of the effect on P; 
and Q, of removing the OAP. The expres- 
sion for the effect on Q* is 


(20) @ = 

Pie: Bag Rac — Pio Baa’ Raa T 

pof siei ee i 
den 1+ T. 


The denominator inside the square brack- 


ets is the same as in equations (16) and 


(17). 
-On closer examination of this expression 
we find that it is positive or negative as 


(=) , (=) , (=) (=) 
Baa, ` Rje \ re Ria 
is less than or greater than 1. 


Because OA P imports contain domestic 
components and are assembled abroad, we 














TÒC. Baa Ria + (1 — C) Bae Rae] — Se Po Te] ( eo: T 
~T [C Ba +i- C) die] + Prc Pu )( 


1—C 





Jax 
1l+7T7 


know that Qr <Qru and Qu<Qa, ie., 
Rje < Ria and Ra <Rac This information 
about the relative positions of the domes- 
tic and foreign supply curves does not 
specify their relative elasticities. But 
because “assembly” is an activity with a 
relatively large input of unskilled labor, it 
seems reasonable to assume that expansion 
of assembly would require less bidding 
away of labor from higher paying activities 
if that expansion took place outside of the 
United States, i.e., to assume that a>. 
Pa. One is tempted to reason conversely 
that &;,<,,. The foreign supply of com- 
ponents refers however not only to the 
labor-rich areas which might have com- 
parative advantage in assembly, but also 
to industrial countries such as Japan and 
Germany, and the foreign supply curve is 
net of foreign demand, hence it is possible 
that Pje > Pae. 

We cannot therefore conclude on a 
priori grounds that Ọř is either positive or 
negative. But because Ry/Ry- and Rac/Raa 
are definitely greater than 1, and ®,./®4, is 
likely gréater than 1, it seems likely that 

7/dX will be negative and P*/dX = (1/1). 
(Q7/dX) will be positive, i.e., that repeal 
of the OA P will raise the price and reduce 
domestic consumption of goods imported 
under the provisions. 


B. Effect on the Trade Balance 


The supply functions of the model all 
refer to production of the final good for 
sale in the U.S. This means that the net 


` value of imports M is equal to PyQy. 


FHP aQ. From this, 


21) M*=A0+ Bra) Pie 
+ (1— A) H b) Pre 
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where A is the value of assembly as a 
proportion of net imports. The first term 
on the right-hand side of (21) measures 
the effect of the OAP on imports of FA} 
the second term its effect on imports „of 
FC. l 

Because P} <0 and P%>0, it is clear 
that the change in the trade balance 
resulting from elimination of the OAP 
will not necessarily be positive—the 
change being larger (in a positive sense) 
as the elasticities of supply of assembly in 
the two countries are smaller and as the 
elasticities of supply of components are 
larger. 


III. Welfare Effects 


Following Harry Johnson’s classic arti- 
cle, the net domestic welfare effect of a 
change in a trade policy variable is the sum 
of the change of consumers’ surplus, the 
change of producers’ surplus, and the 
transfers of wealth between the domestic 
and foreign economies associated with the 
collection of tariff revenue. 


A. Change of Consumers’ Surplus 


The change of consumers’ surplus re- 
sulting from a policy change is always 
measured by the change of the area under 
the demand curve which is above the price 
paid by the buyer. Thus the gain of con- 
sumers’ surplus is measured by 


(—dP)Q. + 1/2(—4P;) (dQ) 
or in relative terms, 
Gain of CS 


Ht 


(22) = — P}(1 + 1/21- P}) 
where P;, Q, are the initial values of the 
variables and the dP;, dQ, are the results 
of the change in the policy variables in 
question. 


B. Change of Domestic Producers’ Surplus 


As an OAP and tariffs with and without 
OAP will affect the level of DA and of 
production of DC, there will be changes of 
producers’ surplus in each séctor. In each 
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sector, the gain of producers’ surplus will 
be equal to 


(dP)Q + 1/2 (dP) -(dQ) 


tive terms 


i 
or, in, 








=y 


Gàinof PS 
(23) EARS 412a P) 
PQ 
where again P and Ọ represent initial 
values, and refer along with to DC in 
one case and to DA in the other. 


C. Transfers Associated with Tarif Revenue 


Figures 1 and 2 will be used to isolate the 
wealth transfers between the domestic and 
foreign economies which are associated 
with the OAP. In these figures, the first 
subscript distinguishes among domestic, 
foreign, and total (the sum of domestic and 
foreign) while the second distinguishes 
among the three policy situations—free 
trade (o), a tariff with OAP (p), and a 
tariff without OAP(i). To reduce the 
number of lines, the supplies of DC and of 
FC in Figure 1, and the supplies of DA and 
FA in Figure 2 have been assumed to be 
identical. 

Because a tariff on J without OAP does 
not affect the relation between Pae and Py. 
(see equation (7) with X=1), such a 
tariff will not shift any of the curves in 


. Figure 1; A tariff with an OAP (equation 


(7) with X=0) shifts the supply of FC 
and hence the total supply of components 
upwards. 

The effects of removing the OA P (with 
the tariff rate constant) are thus shown by 
moving from policy “p”? to policy “t.” 
With the OA P, the prices in Figure 1 of DC 
and of FC are Pap, and the tariff revenue 
collected on imports of components is 
represented by the area ADFC. When the 
OAP is eliminated, there is no longer any 
tariff revenue on components. The parts 
of former tariff revenue represented by 
rectangles ADEB and NEFM are trans- 
ferred to other domestic uses (involving no 
change of welfare), while the part repre- 
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Qip Qu Qtp ` Qta 


, Quantity 


FIGURE 1. EFFECTS ON COMPONENTS 


sented by BN MC is transferred from tariff 
revenue to payment for imports—a loss of 
domestic welfare. 

The vertical dimension of the area 
BNMC is the change of the price of FC 
caused by eliminating the OAP, while the - 
horizontal dimension is Q.: less Qap which 

is equal to Qy:+Qa:—Qay. Changing the 

` sign so that the change is defined as a gain 
rather than a loss, and converting to rela- 
tive terms, we have 


Gai e 1 
SE 
Vie Rye 1 + T, 
— Pr + Op) 


In this expression V;, is the value in the p 
instance, i.e., the instance for which we 
have observations. 





(24) 


Similarly, in Figure 2 the effects on DA 
of a tariff with and without an OAP have 
been sketched. As equation (8) shows, a 
tariff with an OAP(X=0) shifts the sup- 
ply of FA leftward, while a tariff without 
an OA P(X = 1) shifts it.even further to the 
left. Tariff revenues in the ¢ and p cases 
are represented by areas ABCD and 
EFGH. When the OAP is eliminated, area 
IJKE remains tariff revenue and hence 
does not involve a welfare change. Area 
EILH is transferred from tariff revenue to 
suppliers of DA, area EIHL is shifted 
from tariff revenue to suppliers of DA, 
area ABJI from domestic consumers to 
tariff revenue and area JFGK from tariff 
revenue to domestic consumers—involv- 
ing in none of the three instances a 
change of the total wealth of the domestic 


VOL. 66 NO. 4 


2 
2 
= 
S 
2 
B 
3 
E 
© 
Q 


Qdp Qdt Qtt Qtp 


FINGER: OFFSHORE ASSEMBLY 605 





Qto Quantity 


FIGURE 2. EFFECTS ON ASSEMBLY 


economy. 

Finally, LKCD is shifted from receipts 
of foreign assemblers in exchange for FA 
to tariff revenue—for which foreign as- 
semblers receive no guid pro quo. Hence 
the area LKCD represents a welfare gain 
to the domestic economy. The horizontal 


and vertical dimensions of this area are ‘ 


Q in the ¢ case, and the change of Pya 
caused by eliminating the OAP. Con- 
verted to relative terms, we have 


Gain 


(25) = — Pall + Ora) 





p fa 
in which Vy is the value of FA in the $ 
case. 
IV. Data Inputs and Parameters 
A. Data 


The basic data used in the study were 
from the Census Bureau’s report of the 


total and dutiable values of OAP imports. 
These data, plus data for “Directly Com- 
petitive Imports” (non-OAP imports in’ 
those 7-digit TSUS categories in which 
there were OAP imports)!° provided the 
measures of imports of foreign assembly 
and of foreign components, and of C, the — 
components’ input-output coefficient.4 
Components are identified in the data 
and therefore in the results only by the 
industry in which they are used, and not 
by the industry in which they are pro- 
duced. It follows that labor-output coeffi- . 
cients could not be identified, and the 


10 I wish to thank the U.S. Tariff Commission and 
George N. Ecklund, Director of the Office of Economic 
Research at the Commission, for making these tabula- 
tions-available. 

n Tariff data were taken from a GATT tabulation, 
and import shares data (the parameters Raa and Rya) were 


-based on data tabulated by the Trade Relations Council. 


Details of how the data were fitted together are available 
on request. 
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estimates of output displacement could 
not be translated into employment dis- 
placement estimates. ° 


B. Parameters 


The -selection of supply and demand 
elasticities began with estimates (from 
the literature) of the elasticity of import 
demand for finished goods (I'n). This elas- 
ticity was decomposed into consistent 
values for the elasticities of domestic de- 
mand (T) for and supply (®,) of finished 
goods, and the value of ®, was then de- 
composed into consistent values of Su 
and ®,,. Values for a and se were ob- 
tained by similar decomposition of the 
estimate of the foreign elasticity of export 
supply of finished goods used by Stephen 
Magee.’ 

The parameter values on which the 
results in Tables 1 and 2 are based are!’ 

= —0.75, Ga= 1, Pr= 3, Pa = 40, and 
®;=10. A sensitivity analysis indicated 
that the major conclusions reported below 
are quite robust with respect to assumed 
values for these parameters. The same 
values for these parameters were used for 
all industries, but the values for T, C, Raa, 
and Ra were specific to the industry. 


V. Results 


The results shown in the tables are 
based on the assumption that ©,. and Pje 


£ The reason for using indirect estimates is that more 
direct ones are not available. The relations involved are 


De = 1/M(C — &,) + &, 


If, = (1 — C)/®ae) + C/Péc 


The first of these is given by Magee and the derivation 
of the second is available from the author on request. 
The second expression, with the subscripts appropriately 
modified, relates by, and Sre to the foreign elasticity of 
export supply of the finished good. 

1 This value for T was used by Magee. The values for 
ja and Pre are consistent (by the expression in fn. 12) 
with Magee’s value of 1.5 for ®,. The values of dy, and Bp, 
imply a foreign export supply elasticity of the finished 
good equal to 16, which is slightly higher than the value 
of 14.4 used by Magee. 


and 
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for textile products are restricted to zero 
by import quotas. Initial calculations 
using the same parameter values as for the 
other industries indicated that OAP re- 
moval would cause U.S. imports of foreign 
assembly of textile products to become - 
negative—i.e., would cause the United 
States to become a reexporter of textile 
components produced abroad but as- 
sembled in the United States. This result 
seems to be inconsistent with the generally 
accepted pattern of U.S. comparative 
advantage and disadvantage, and might 
be the result of basing the estimates on a 
situation in which imports of assembly are 
less than they would be if all variables 
were at long-run equilibrium values, as the 
model assumes. 

Comparison with the list of textile 
products subject to import quota‘ indi- 
cated an overlap with virtually every 
category of OAP imports, hence- the as- 
sumption that ,, and ®;, are zero for the 
textile industry. Because this assumption 
is somewhat tenuous, separate totals with 
and without textile products, which ac- 
count for less than 3 percent of OAP im- 
ports, are given. 

Because the ratio of duty-free value (i.e., 
domestic components) to total value, as 
given in the second column of Table 1, is 
very low for motor vehicles and household 
sewing machines, the tariff saving from 


. the OAP is very low and hence the effects 


of the OAP on these industries is slight. 
In terms of gross value of trade involved, 
motor vehicles account for almost 40 per- 
cent of OAP imports. But in terms of the 
effects of the OAP, this industry is an 
almost insignificant part. 

With motor vehicles and household 
sewing machines (on which the effects of 
the OAP are very slight) excluded, about 
half the value of imports affected by the 
OAP is assembly and half is foreign com- 
ponents. Thus the effects of'the OAP on 


M See U.S. Department of Commerce. 
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TABLE 1—VALUES or Imports AFFECTED BY THE OFFSHORE ASSEMBLY PROVISION, 1972, AND ESTIMATED EFFECTS 
ON THE TRADE BALANCE OF THE REMOVAL OF THE OFFSHORE ASSEMBLY PROVISION 


(Values in millions of dollars) , 




















OAP Imports 
Duty free 
value as 
percent of Directly Effects on imports of removing OAP 
$ Total total Tarif competitive —————— 
Industry value ` value ratet imports Assembly Components . Total 

Textile products 87 52. 26 1202 —60 82 23 
Lumber and paper 

products 9 63 7 217 —61 52 —9 
Household sewing ma- 

chines 31 1 6 79 —0.0 0.1 0.1 
Office machinery 251 50 . 5 302 —98 62 —36 
Electronic products ° 607 37 07 1093 —122 157 35 
Motor vehicles 1310 2 4 3488 —24 19- -5 
Aircraft 109 34 5 365 —86 50 —35 
Other machinery 557 28 6 5355 —688 616 —72 
Scientific instruments 17 43 9 156 —34 36 2 
Sporting goods 45 38 14 207 —38 52 14 
Miscellaneous manu- 

factures 69 43 13 2638 — 844 865 21 
Metal products 

(item 806.30) 318 59 7 2247 ` —715 617 —98 
Total 3409 25 17,350 —2768 2608 —160 
Total excluding textiles 3322 25 16,148 —2709 2526 —183 





Note: Parameter values are D= —.75, Baa=1, Bae=3, ya=40, By-=10, for all except textile products, For these 
products, Bra and y; were assumec. restricted to zero by quotas. . i 


® Shown in percent, 


assembly and on components have a 
tendency -to cancel each other. 


A. Balance of Trade 


It appears that the balance-of-trade 
effect of the OAP is rather slight. With 
the parameter values used in Table 1, I 
estimate that repeal of the OAP would 
have reduced net-imports by less than 
$200 million in 1972. The estimated in- 
crease of imports from repeal of the OAP 
is less than 2 percent of total affected 
imports (dutiable value of OAP imports 
plus directly competitive imports)—this 
small net effect resulting from the offset- 
ting changes of imports of assembly and 
components. By contrast, Magee esti- 
mated that removal of the tariff on imports 
directly competive with U.S. production 
would cause these imports to increase by 


65 percent. 

The conclusion that repealing the OAP 
would not significantly improve the trade 
balance was confirmed by the results of the 
sensitivity analysis. When other ‘‘reason- 
able” parameter values were used, it was 
often estimated that removal of the OAP 


would increase net imports. 


B. Domestic Effects 
Estimates of the effects of removal of 


the OAP on domestic consumption and 


output, and on domestic economic welfare 
are given in Tables 2a and 2b. For perspec- 
tive I have listed the value of domestic 
shipments and -the implicit value of do- 
mestic output competitive with OAP im- 
ports,’ calculated by dividing Vja and Vye 


35 Because the Ry. and Ry, values used were matched as 
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OFFSHORE ASSEMBLY PROVISION 
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TABLE 2A—VALUE or Domestic PRODUCTION DIRECTLY COMPETITIVE WITH OAP Imports 
i (Values in millions of dollars) 
Value of - Implicit value in 1972 of domestic output 
- domestic competitive with products imported under OAP 
shipments ; 
Industry ` 1971 Total Assembly Components 
(a) (b) (c) (d) 

Textile products 27,973 4,707 2,037 2,670 
Lumber and paper products 22,178 2,067 1,018 1,049 
Household sewing machines 143 72 71 1 
Office machinery 7,021 3,929 1,974 1,955 
Electronic preducts 24,944 4,488 2,767 1,721 ` 
Motor vehicles 60,845 28,830 28,239 591 
Aircraft 15,203 5,768 3,863 1,905 
Other machinery 72,287 42,373 -31,122 11,251 
Scientific and precision instruments 12,311 967 576 391 
Sporting goods, toys, games 2,786 829 534 295 
Miscellaneous manufactures 21,470 19,363 11,729 7,634 
Metal products (item 806.30) 42,026 ` 20,970 8,887 12,083. 
Total 309,214 134,363 92,817 41,546 
Total, excluding textiles 281,241 129,656 90,780 38,876 








Quantity - Assembly Components Total Net 
of J ——— Welfare 
Industry consumed? Quantity® Value? Quantity Value? Quantity® Value? Gaine 
(e) (63) (g) (h) © 0) (k) Q@) 
Textile products 0 0 0 0 0 0 0 —23.3 
Lumber and paper products —1.1 5.0 102 ~6.0 —84 —0.6 18 —7.2 
Household sewing machines —0.01 0.05 0.1 —15.3 —0.1 —0.1 —0.1 —0.03 
Office machinery —1.1 3.9 155 —4.1 —108 —0.1 4.7 —12.9 
Electronic praducts —0.8 3.5 192 —9.9 —227 —1.6 —35 —36.6 
Motor vehicles —0.03 0.06 31 —3.0 —24 —0.00 8 —3.3 
Aircraft —0.06 1.6 127 —3.1 —&0 0.05 47 —7.8 
Other machinery —0.5 1.7 1,042 —5.9 — 883 —0.2 209 —95.4 
Scientific and precision instru- 
ments “=i. 4.9 57 —10.6 —55 —1.4 2 —5.6 
Sporting goods, toys, games —1.3 6.2 66 —19,9 —78 —3.1 —12 —8.7 
Miscellaneous manufactures —1.5 6.2 1,460 —15.4 1359 —1.5 100 —128.7 
Metal products (item 806.30) —1.3 6.9 1,231 —6.4 —1032 —0.8 199 —88.6 
Total —0.7 2.4 4,464 —7.1 —3931 —0.5 533 —418.3 
Total, excluding textiles —1.0 2.5 4, 464 —7.6 —3931 —0.5 ` 533  —395.0 





a Shown in percent. 
b Values in millions of dollars. 


closely as possible with the product composition of im- 
ports affected by the OA P, they were usually larger than 
such figures for thé entire industry. For this reason, and 
because imports affected by the OAP do not include all 
imports, the implicit values of affected domestic produc- 
tion are smaller than the values of domestic shipments 
of each industry. 


by Rja and Rye, respectively. The estimate 
for each industry of the effect on total do- 
mestic real output (col. (j)) is the average 
of the changes in real output of assembly 
and components, weighted by the input- 
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“output coefficients (measured at domestic 
prices) for assembly and components. The 
other estimates, of course, were made by 


substitution of values into the appropriate - 


expressions from Sections III and IV. For 
the estimates of changes of real output 
(cols. (£), (h), (j)) the “Total” lines are 
averages of the industry estimates weighted 
by the corresponding values from columns 

(b), (c), or (d). 

- The estimates indicate rather strongly 
that if the OAP were repealed the output 
of components would decline sufficiently 
to more than offset the increase of domestic 
assembly, so that the net impact would be 
a slight reduction of real domestic eco- 
nomic activity. Among product groups, 
the estimated net impact on domestic 
activity of removal of the OA P is positive 
only for aircraft, and in this case the figure 
is very small, only 0.05 percent.!® 

The estimated percentage effects on 
domestic output are relative to the implicit 
value of domestic output in column (b) 
rather than to value of total domestic 
shipments, as given in column (a). The 0.5 
percent reduction thus is 0.5 percent of 
$134 billion or about $672 million (at 1972 
prices). By comparison, the total value of 
manufacturers’ shipments in 1971 was 
about $671 billion. 

Repeal of the OAP would reduce con- 
sumption of products affected by it by 
about 1 percent, and, as demand is as- 
sumed inelastic, would cause consumer 
expenditure on these products to increase 
by about $200 million. 

Finally, the welfare calculation in the 
last column of Table 2b indicates that the 
OAP generated in 1972 a net welfare 
benefit of about $400 million. The net loss 
which would result from its repeal is made 
up of a $1,424 million loss of consumers’ 
surplus and a $346 million transfer loss 
associated with tariff revenues, partly 
offset by a gain of producers’ surplus of 


16 The conclusion that OAP removal will reduce do- 


mestic activity is reinforced by the sensitivity analysis. 
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$1,349 million. The sensitivity analysis 
again shows that the choice of parameters 
was not critical. i 


VI.. Offshore Assembly Provisions as 
. Development. Incentives 
One is on solid ground to conclude that 
the United States benefits in a welfare 
sense from the existence of the OAP. I 


` have pointed out elsewhere that in 1972 


the value of U.S. imports from less de- 
veloped countries (LDC) under the OAP 
was as large as exports of these countries to 
the European Economic Community 
(EEC) under the EEC’s system of tariff 
preferences, and I have estimated that 
the U.S. OAP generated in 1972 net for- 
eign exchange earnings for LDC equal to 
those generated by the preference system 
of the EEC. And, while U.S. OAP im- 
ports from the. LDC have been increasing 
very rapidly, it has been pointed out fre- 
quently that the potential for growth of 
LDC preferential exports to the EEC is 
severely restricted by the ceilings and 
quotas built into the scheme.’” Hence it is 
probable that the OAP scheme of the 
United States at present is a more impor- 
tant contributor to the foreign exchange 
earnings of the LDC than is the HEC’s 
preference scheme, and that the differ- 
ence is increasing rapidly year by year. 

Why then do we observe these tight 
restrictions placed on preferential im- 
ports (indeed, the United States has only 
recently implemented a limited preference 
scheme), while OAP imports into the 
United States continue to increase rapidly? 
To the exporting country, preferences or 
OAP treatment are similar incentives.'® 
Tariff preferences allow the LDC to com- 
pete more effectively with domestic pro- 
ducers in the industrial countries on those 


17 See Richard Cooper and Tracy Murray. 

18 As the EEC preference scheme allows generally for 
50 percent preferences, and the dutiable value of U.S. 
OAP imports is about 50 percent of total value, the 
tariff reductions allowed by the two schemes are about 
equal. 
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products in which the LDC have compar- 
ative advantage—provided that these 
. products are not excluded from the prefer- 
ence: scheme and that the LDC are not 
required to use components produced 
domestically at high cost in order to 
satisfy the “country of origin” require- 
ments of the preference scheme. . 

As for an OAP, it allows the labor rich 
LDC to do the assembly jobs in which they 
have comparative advantage without sub- 
jecting them to the higher effective rates 

_of protection they would face if forced to 
bear the duty on the value of components 
which they do not produce. 

Of course, this “out” provided by the 
OAP has a catch in it. The LDC must use 
U.S. componerits in order to qualify for 
the tariff reduction. But the estimates of 
the impact of the OAP on LDC exports 
referred to above indicate that this out 
with a catch is better than no out at all. 

The other side of the OA P—its nega- 
tive impact on production of foreign com- 
ponents—is probably not extremely bur- 
densome to LDC. The displacement of 


foreign components by U.S. components. 


in the LDC assembling country will often 
be the replacement by U.S. components 
` of Japanese or German components rather 
than the displacement of components 
produced by LDC. Hence the shifting of 
the assembly process to the LDC will 
often be a net as well as a gross gain to 
these countries. i 
The fact that the OAP shifts demand 
toward domestic components generates 
domestic political support in the pro- 
ducing sector, which means that an OAP 


is more likely to attract sufficient political- 


push for enactment and expansion than 
a tariff preference scheme, which has only 
widely diffused consumer interests and 
good will to back it.1® 


49 Additional support for an OA P comes from domestic 
firms who shift assembly operations to offshore affiliates, 
but these firms would also benefit from tariff reductions 
and hence would be expected to also support preferences. 
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This suggests that efforts to liberalize 
OAP treatment of articles assembled in 
LDC could produce considerably greater 
benefits to the LDC than have resulted 
from attempts to negotiate tariff pref- 
erences. 
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Urban Renewal Policy and Economic 
-Efficiency 


By Lawrence D. SCHALL¥ 


It has been argued that slums can arise 
- because property owners seek to maximize 
their own profits and ignore the impact of 
their actions (for example, upkeep invest- 
ment) on the values of' surrounding prop- 
erties; this disregard of “technological” 
externalities, or spillovers, by owners can 
produce.a slum equilibrium at which 
maintenance outlays and total neighbor- 
hood profits are less than would prevail 
were such externalities internalized (taken 
into account).! Contrary to this view, the 
arguments of Ronald Coase imply that, 
with no transaction costs, owners will agree 
to upgrade their structures to a level 
maximizing total (joint) profits. With 
transaction costs, however, it is clear that 
this may not occur. A common prescrip- 
tion is renewal through a government initi- 
ated rehabilitation or redevelopment proj- 
ect. 

Existing treatments of externalities and 
renewal center almost entirely around the 
competitive market’s failure and the state’s 
ability through renewal to internalize the 
spillover effects. These discussions have 
ignored three important issues, each of 
which will be explored in the present paper: 

(i) The role of externality relation- 
ships in the neighborhood in determining 


* Graduate School of Business, University of Wash- 
ington. I wish to thank an unknown referee for valuable 
comments, 

1 See, for example, Otto Davis and Andrew Whinston 
(1961), Hugh Nourse, and Jerome Rothenberg; see 
Martin Bailey and the author (1971a) on land use choices 
and technological externalities. These externalities in- 
volve a change in a plot’s production possibilities due to 
an altered neighborhood environment and rot due to 
input price changes (“pecuniary” externalities); on 
technological externalities, see Buchanan and Stubble- 
bine, E. J. Mishan, and the author (1971c). 
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the possible renewal states that can be 
achieved and maintained by alternative 
renewal approaches. 

(ii) The conditions under which a re- 
newed neighborhood will not revert to a 
slum even though postrenewal ownership 
and decision making remain fragmented. 
If prerenewal failure to internalize ex- 
ternalities produced the slum, the same 
behavior may imply redeterioration after 
renewal. It is shown below that the likeli- 
hood of postrenewal decay depends on the 
externality relationships and on the re- 
newal strategy; the externalities will de- 
termine whether permanent controls will 
be needed to sustain renewal under irage 
mented ownership. 

(iii) The method for evaluating both the 
relative economic efficiency of alternative 
renewal goals and the techniques for 
achieving those goals. 

In Section I, it is shown that several 
equilibrium solutions other than the ini- 
tial slum equilibrium exist for a neighbor- 
hood. Each solution is a potential renewal 
goal. The equilibria that are attainable de- . 
pend on the nature of the land use spill- 
over effects within the neighborhood. In 
Section II, and the related appendices, it 
is shown that the major conclusions of 
Section I hold under more general assump- 
tions. In Section III, the results are used to 
develop a general method for evaluating 
renewal policies. The analysis determines 
those renewal approaches or strategies that 
are effective in permanently attaining each 
alternative renewal goal; from the effec- - 
tive approaches, a subset of efficient, i.e., 
cost minimizing, renewal strategies is iden- 
tified. The renewal approach that is used 
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should be efficient and the preferred re- 
newal goal (which may be no renewal at 
all) is that which generates the greatest 
net benefits given the use of an efficient 
strategy in achieving that goal. An implica- 


tion of the analysis is that permanent re-.- 


newal can be efficiently achieved with 
fragmented ownership and with no post- 
renewal controls (private or government) 
if more than one competitive equilibrium 


exists for the neighborhood; if no higher ` 


competitive equilibrium exists, renewal 
with fragmented ownership will be ineffi- 
cient unless long-run controls are im- 
posed. ` 


I. Neighborhood Spillover Relationships 


Four levels of improvement for a neigh- 
borhood will be compared: a slum com- 
petitive equilibrium (c), a higher competi- 
tive equilibrium (c’), a “cooperative” 
equilibrium (0), and a “state solution” 
(s). A competitive equilibrium involves 
fragmented ownership of the neighborhood 
with each owner seeking to maximize his 
own returns, disregarding the impact of 
his actions on surrounding property values. 
Assuming the neighborhood is initially at 
slum equilibrium c, it is shown that a 
higher .competitive equilibrium c- may 
also exist for the neighberhood. At the 
cooperative equilibrium o, all externalities 
are taken into account and net returns to 
property owners are maximized over the 
entire neighborhood, for example, as would 
occur with single ownership of the neigh- 
borhood or with permanent joint plan- 
ning by property owners under fragmented 
ownership. A state solution is an objective 
that takes into account factors in addition 
to the net returns of neighborhood prop- 
erty owners (for example, government 
revenues and income distribution). The 
government would have to compel owners 
to maintain a state solution. 

It is assumed in this section that all 
plots in the renewal area are identical, 
that there is a single land use variable 
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“quality” designated Q, and that the 
neighborhood is small enough so that 
changes in land use do not affect the prices 
of land use services in the general metro- 
politan area. In Section IT (and related 
appendices) it is shown that essentially the 
same conclusions hold with these assump- 
tions relaxed. 


A. Competitive Equilibrium 


Assume the competitive equilibrium ‘of 
a neighborhood with n separate. plots. 
Define Q; as a quality measure of the 
structure and grounds of plot 7. Any level 
of Q; implies a particular set of physical 
characteristics for 7 with a higher Q; re- 
quiring a greater dollar investment. De- 
fine function J;(Q;) as the present value of 
the investment in property 7 necessary to 
achieve and maintain property 7 at any 
quality level Q; given the initial competitive 
equilibrium, c. The net present value of re- 
turns from plot z equals 


(1) Vi = R(Q:, Q) — 1:01) 


where R,(Q;, Q:) is the present value of 


the revenues (after tax) from plot i and 


Q; equals the average Q on all other parcels, 
that is 

(2) T: = [1/(@ — 1)] 2 Q; 

ini 

R; therefore depends on the average qual- 
ity level of other neighborhood properties. 
Each owner 7 maximizes V; with respect to 
Q: for any given Q;. Setting ð V:/3Qı=0. 
in (1): 


(3) OR,/dQ; = 0F;/8Q; 


Equation (3) states that the incremental 
return to 7 from Q; equals the marginal 
cost of Q;. Schedule Q,{c) (identical for all 
i with identical plots) in Figure 1 indicates 
the level of Q; satisfying (3) for each level 
of 0; At c, which is on the 45° line, 
0:=Q;= 0%, alli, 7 (for proof see Appendix 
1). 


Slum equilibrium c is stable. Thus, for 
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example, if Q; were uplifted to Q°, each 
owner 7 would maximize his own profits by 
setting Q:=Q’ <Q*. The result would be a 
deterioration of the neighborhood toward 
Q’. As Q: declines, each owner would seek 
a Q: below Q’. Eventually the neighbor- 
hood would deteriorate to c.? This result 
holds for all 0;>Q* and the arrows in the 


figure indicate the direction of neighbor- . 


hood quality change for each existing level 
of Qj. Permanently uplifting the neighbor- 
hood above Q° must therefore provide for 


some means to compel competitive owners to . 


matniain that higher Q;:.2 — , 

Now assume the multiple competitive 
equilibria case of Figure 2. Equation (3) 
holds at locally stable competitive equi- 
libria c and ¢’, where c still represents the 
slum equilibrium. Thus, if 0:=@Q? in Fig- 
ure 2, owners maximize their own profits 


2 Only to simplify the discussion, the postrenewal slum 
is assumed to be the same as prerenewal slum c; in 
actuality, the two slums would differ. 

3 For Q; <0$, Figure 1 implies that owners will improve 
their properties above the existing Q; until Qf is reached 
by all. This assumption is not necessary for the points 
to be made here; schedule Q;(c) might even lie along the 
45° line for O;<0% in which case all 0:<Q! would be 

_ equilibrium levels. 
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by setting Q:=Q”<Q°. Over time, the 
neighborhood declines to c’. Point u in 
Figure 2 is an unstable competitive equi- 
librium.* 

Toclarify the multiple competitive equi- 
libria concept, assume that all owners 
simultaneously upgrade. their properties 
from slum level Q¢ to Q”. With the neigh- 
borhood renewed (rise in Q;), the marginal 
private product of investment by each 
owner has increased. All owners conse- 


4A competitive equilibrium is stable if 0<dQ:(¢)/ 
d0;<1, “system stable” (stable. for all 0,) if dQ;(c)/ 
dQ;=1, and unstable if dQ;(c)/dQ;>1; ¢ and c are’ 
locally stable and # is unstable. To insure stability, it is 
assumed that all property owners maximize profits 
under the assumption that their neighbors will maintain 
their existing levels of Q; see Davis and Whinston (1962). 
It is assumed that &V;/@Q?<0 at c and c’, and, at all 
points, 4°¥;/80;80;>0 and 8V/80,00;20, where 
V=ZV;. Note that the multiple competitive equilibria 
case here differs from the Marshallian multiple equi- 
libria for an industry with multiple intersections of a 
downward sloping demand and downward sloping sup- ` 
ply..Prices here can be given even with multiple com- 
petitive equilibria, i.e., the area being renewed can be © 
small enough not to alter the price structure for land 
use services. 

5 Differentiating competitive equilibrium condition 
8V;/8Q;=0 (used for (3)), dQ:(c)/dO:= — (8°V:/80;80:)/ 
(@V./8@) on schedule Q:(c). For multiple competitive 
equilibria, dQ;(c)/dQ:>1 at some point between c and c’; 
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quently find it profitable to maintain their 
structures at the new quality level (Q’) 
as long as their neighbors do likewise. 
With all owners behaving in this way, c’ 
‘is a self-sustaining locally stable competi- 
tive equilibrium. At ¢’, each owner is 
maximizing his own profits and is acting 
competitively, i.e., is not taking into ac- 
count the externalities he is imposing on 
others. Also, although all V; are higher 
at c’ than at c (see Section II), the value 
of the neighborhood is even higher at co- 
operative equilibrium o (o is discussed be- 
low) than at c’; at o, all marginal ex- 
ternalities are taken into account so as to 
maximize V (V=ZV;,). Nevertheless, as 
noted in Section III, c’ may be preferred to 
o as a renewal goal because of lower up- 
keep enforcement costs. 

Since all V; are higher at c’ than at c, 
an agreement among property owners (en- 
couraged by the state) could be effected to 
raise the neighborhood from c to c’. Or 
temporary state incentives (for example, 
an investment subsidy) could be instituted 
to produce c’. Only temporary measures 


are needed since ¢’ is a stable competitive 


equilibrium and once attained will be vol- 
untarily sustained by property owners. 
Without state encouragement, joint prop- 
erty owner action may not arise, even 
though all would benefit, because of the 
transaction costs involved. No property 
owner may himself benefit siifficiently 
trom renewal to initiate cooperative ac- 
tion. l . 

A second competitive equilibrium above 
` slum equilibrium c is not implausible. A 
shift from c to c’ is a transformation to a 
better neighborhood such as that which 


might exist (and be in competitive equi- - 


librium) elsewhere in the metropolitan 
area. Just as most stable well-maintained 


‘Le, aV2/aQ:80;>—é?V;/aQ? where 8?V:/3Q0}<0 (by 





the strict concavity of Vi; see fn. 7); thus, the marginal. 


profitability to 7 of investment in Qz, 9V:/8Q:, must rise 
` with Q; and by more than the fall in 8V./8Q; due to the 
increase in Q,. This must hold for 7 to be willing to 
increase Q; from Q$ to Q?’ and to maintain QY. ` 
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neighborhoods are sustained without the- 
imposition of upkeep restrictions, it is 
possible that the same situation is achiev- 
able through renewal in a currently de- 
teriorated area. Indeed, there may be sev- 
eral higher competitive equilibria. Whether 
ac’ exists will depend upon such factors 
as the size of the renewal site, land uses 
surrounding the neighborhood, and the 
supply and demand for land use services 


throughout the metropolitan region. 


B. Cooperative Equilibrium 
If owner 7 were to take into account the 
effect of his investment on the value of the 
entire neighborhood, V= $Z, Vi, then 
setting 0V/9Q;=0 to maximize V with re- 
spect to Q; for any given level of Q; im- 
plies that 
(4) AR:/8Q: + $ (03/80, = 41./80; 
. ixi 
where, using (2),° 
3V ;/3Q: = (AV;/8Q;)(80;/80:) 
= [1/(m — 1)](0V;/00,) 


Equation (4) states that the incremental 
return to the entire neighborhood from Q; 
equals the marginal cost of Q;. Schedule 
Q,(0) is above Q,(c) in Figure 1 or Figure 2, 
is identical for all 7, and indicates the level 
of Q; satisfying (4) for each level of Q;.7 
At cooperative equilibrium o for the neigh- 
borhood, V is maximized with respect to 
all Q; and (4) holds simultaneously for all 


6 In this paper, it is assumed that V =8V;, i.e., with 
uncertainty total value V is independent of portfolio 
diversification effects from combining plot incomes; this 
is relevant with differing plots in Sections II to IV. By 
the principles of “risk independence” (Stewart Myers) 
and “value additivity” (the author, 1972a) V=ZYV; if 
capital markets (but not necessarily the neighborhood 
property market) are competitive and transaction cost- 


- less. V=ZV; may also hold with imperfections (see the 


author, 1971b). 

7It is assumed in this section that an improved 
neighborhood environment raises a property’s value, i.e., 
8V;/a0;>0; V and V; are strictly concave functions of 
Q;. Therefore, in Figures 1 and 2, schedule Q;(¢) is above 
Q:(c) at all points and @°>(Q in Figure 1 and 0?>Q°’ in 
Figure 2. 
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plots. At o, Q:=Q;=Q% all i, 7 (see Ap- 
pendix 1). 

Since total private (after tax) ‘neighbor- 
hood returns are maximized at o, equi- 
librium o will arise with permanent joint 
planning by property owners or with sole 
ownership of the neighborhood. Transac- 
tion costs of joint action or of effecting 
single ownership may prevent these out- 
comes, however. With retention of frag- 


mented ownership, equilibrium o will be. 


permanently maintained only if perma- 
nent (and-enforced) cooperative arrange- 


ments between property owners are ef-. 


fected or if the state imposes permanent 
controls to insure o. It follows from the 
earlier discussion that even if all owners 
uplift their properties to Q°, unless com- 
pelled to remain there, each owner will 
permit his property to deteriorate to Q’ in 
Figure 1 (or to Q” in Figure 2), resulting 
in an eventual regression to ¢ (or to cin 
Figure 2). Thus, with fragmentec owner- 
ship, temporary owner cooperation or tem- 
porary state measures will not permanently 
maintain o. 


C. State Solutions 


Any renewal objective for the neighbor- 
hood other than a competitive or coopera- 
tive equilibrium is referred to here as a 
“state solution” (s). A state solution may 
be preferred if it produces benefits not re- 
flected in the returns to neighborhood 
property owners (V), for example, an im- 
proved income distribution, greater gov- 
ernment revenues, or greater aesthetic re- 
turns to the city’s inhabitants. A funda- 
mental distinction between a state solu- 
tion and the competitive and cooperative 
equilibria is that, in contrast with the lat- 


ter outcomes, a state solution can be sus- . 


tained over time only with permanent gov- 
ernment intervention. This follows from 
the above discussion since, with frag- 
mented ownership, c, ¢’, or o will arise de- 
pending upon the degree of cooperation 
among owners; with sole ownership, o 


j=l... 


SEPTEMBER 1976 


arises. Therefore, the state must compel 
owners, for example, by permanent land 
use controls or fiscal measures (taxes or 
subsidies), to achieve and maintain any 
other position.® 


II. Generalization of the Model 


Section I assumed identical plots, a 
single land use variable (Q), and no change 
due to renewal in the metropolitan area’s 
price structure for land use services. Re- 
laxing these assumptions does not nullify 
the general conclusions reached earlier al- 
though certain differences do apply. Both 
{1} and {2} below held in Section I, and, 
as shown in Appendix 2, {1} and {2} also 
hold with differing plots, multiple land 
use variables, and with a change in the 
price of land use services due to the re- 
newal.® Specifically, if (a) for any given 
price structure for land use services, an 
increase in investment in property j does 
not lower the value of property 1, t, 
, n, 147, and if there are marginal 
externalities at c and c’; and (b) the prices 
of land services in the neighborhood do not 
fall by too great an amount due to renewal 
(see Appendix 2C), it follows that:!° 


8 There may be one or more unstable competitive equi- 
libria for the neighborhood (designated as point w in 
Figure 2; see fn. 4). Government controls would be neces- 
sary to stebilize the system at v (although each property 
owner maintains his property at the u level given that all 
other ewners do the same). If a stable system is sought 
for the neighborhood by a renewal] authority, u can be 
viewed as a state solution since stability requires perma- 
nent government intervention; u will be treated in Sec- 
tion IIT as a state solution. On property value relation- 
ships for a, see fn. 10. 

3 The price impact of renewal depends on the number 
of slum units removed and of new units created by 
renewal, the quality of the new units and the elasticities 
of demand (own and cross) and, supply of all types of 
housing in the metropolitan region. This is analyzed by - 
James Sweeney and the author (1975), 

"10 {1} and {2} hold regardless of the number of com- 
petitive equilibria. For {1}, c’ and ¢ can be interpreted 
as any two competitive equilibria for which I¢’ >Z$, all z; 
this includes an unstable competitive equilibrium such 
as u in Figure 2 and therefore if I >J{>J$, all z, 
then Vic!) >Vite)>Vile), all ¿ (to see this, in the 
Appendix 2 proof, first let c=z and then let =u). By 
{2}, investment is greater for some or all i (see condi- 
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{1} V, is greater at c’ than at c, all i, 
where “higher” competitive equilibrium 
c’ is defined to involve greater investment 
for all 4. 

{2} Investment is greater at o than at 
c’ for some plots i, i.e., 17 >J/. Further- 
more, if it is also assumed that, for any 
given price structure for land use services, 
at equilibrium c’ incremental investment 
on plot j raises the marginal private prod- 
uct of investment on plot 7, any 747, then 
investment is greater at o than at ¢’ for 
all i, ie., I> I7, all 7.4 

In Appendices 2A, B, and C, {1} and 
{2} are established for the case in which 
plots may differ and land use service 
prices may change due to renewal; a single 
land use variable Q is assumed. Appendix 
2D extends the results of 24, B, and C to 
the case of many land use variables. 

The general arguments here are similar 
to those of Section I. {1} states that all 
property owners benefit from a shift from 
c to c’. A movement from c to c’ could be 
effected by private agreement between 
property owners or by government incen- 
tives, with no controls needed after c’ is 
achieved. In contrast, to maintain o with 
fragmented ownership of the neighbor- 
hood, permanent controls are necessary 
since property owners benefit by under- 
maintaining their own structures. Single 
ownership of the neighborhood would also 
produce a cooperative equilibrium. To sus- 
tain a state solution, permanent govern- 
ment controls compelling owners to re- 
main at that equilibrium are necessary re- 


tions under {2}) at o than at any competitive equilibrium 
(including the competitive equilibrium with the highest 
level of investment and including any unstable com- 
petitive equilibrium such as #); to see that {2} applies to 
unstable equilibrium s, simply let c’=« in the Appendix 
2 proof. 

1 Note that the result in the second sentence of {2} 
does not require that the price structure for land use 
services remain unchanged; it simply requires that 
#Y;,/al,aI;>0 for any given price structure (see Ap- 
pendix 2C). Similarly, condition (a) above only requires 
that aV./aI;>0 for any given price structure. 
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gardless of the number of property owners 
in the neighborhood. 

Even if condition (a) or (b) above is 
violated and {1} and/or {2} does not 
hold, there will be a cooperative solution 
o and may be a higher stable competitive 
equilibrium ¢’ (or more than one higher 
competitive equilibrium) to which the 
state can uplift the neighborhood. If {1} 
is violated, c’ provides lower V; but in- 
volves greater investment than does c.¥ In 
this case, with c and c’ stable competitive 
equilibria, each owner maximizes his own 
net returns by maintaining his property at 
equilibrium c quality level if surrounding 
properties are also at c quality level and 
by maintaining his property at c’ quality 
level if surrounding properties are also at 
c’ level; this is so even though owners 
earn more if all properties are at c than at 
c’.8 Stability of c and c’ implies that only 
a temporary government incentive (for 
example, a short-term subsidy or tax) is 
needed to uplift the neighborhood to c’ and 
thereafter to maintain c’, since c’ will be 
automatically sustained once it is reached; 
permanent controls are unnecessary. If 
{2} does not hold, o will involve an equal 
or lower level of renewal than solution ¢’. 
As given in {1} and {2}, c’ may be pre- 
ferred by a renewal agency over o in that 
permanent controls (private or state) or a 
change to sole ownership of the renewal 
area would be required to maintain o, but 
only temporary incentives are needed to 
permanently establish c’. The various fac- 
tors that are relevant in choosing a re- 


® Strictly, if {1} is violated it is possible that V; is the 
same at c’ and ¢ in which case owners are indifferent 
between the two points. 

13 All V; can be lower at c’ than at ¢ if a fall in the price 
of land use services due to renewal more than compen- 
sates for the improved externalities from the upgraded 
neighborhood, i.e., if condition (b) and consequently {1} 
do not hold. If owners anticipate lower V; at c’, they will 
not seek c’ willingly and must be encouraged to do so by 
the state, e.g., with a temporary subsidy or tax. But once 
a locally stable c’ is achieved, each owner maximizes his 
own profits by remaining at ¢' given that all or most of his 
neighbors do likewise. 


618 THE AMERICAN ECONOMIC REVIE W 


newal goal are discussed in Section ITI. 


Ill. Implications for Urban Renewal 


. In this section, the results of Sections I 
and II are used to analyze the two com- 
' mon renewal techniques: rehabilitation, 
which provides for structure upgrading 
rather than replacement, with land use 
forms and ownership left relatively undis- 
turbed; and redevelopment, which involves 
large scale clearance, new land uses, and 
changed ownership patterns. It is shown 
that the choices of a method and a level 
of rehabilitation or redevelopment de- 


pend on the externalities generated by the: - 


renewal project. 


A. Rehabilitation, 


The renewal agency has two general 
means by which it can effect renewal of a 
neighborhood. First, it can change the 
private “decision framework” of the neigh- 
borhood, and second, it can institute gov- 
ernment incentives to encourage owners to 
renew. The private decision framework of 
a neighborhood is categorized as Dy, frag- 
mented ownership with competition; Ds, 
fragmented ownership with temporary co- 
operative planning by owners and com- 
petition thereafter; Ds, fragmented owner- 
ship with permanent cooperative planning; 
and D4, sole ownership of the neighborhood. 
Decision framework therefore refers both 
to ownership and planning organization. 

Category Dı characterizes the initial 
slum equilibrium. The state could effect 
D: by encouraging an. agreement between 
owners to upgrade their structures to a 
particular level but with no provision for 
future maintenance. As explained earlier, 
assuming no permanent state maintenance 
controls, this fails to provide lasting im- 
provement with a unique competitive equi- 
librium since the neighborhood will re- 
- gress to a slum at c; but, it follows from 
Sections I and II that with multiple com- 
petitive equilibria, Də would lead to a 
permanent shift of the neighborhood to a 
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higher competitive equilibrium at c’. Both 
D; and D, result in cooperative equi- 
librium o (assuming no government con- 
trols preventing this outcome) since under 
either scheme the long-run objective is 
to maximize total neighborhood returns. 
Category D; involves permanently en- 
forced private agreements between owners 
to maintain o. Such agreements are neces- 
sary since each owner maximizes his own 
returns by maintaining his property below 
the cooperative level as long as other 
owners remain at the cooperative level. 
Government incentives to encourage 
owners to improve and maintain their 
properties are categorized as Gi, no incen- 
tives; Ge, temporary incentives; and Gs, 
permanent incentives. The incentive might 
involve a maintenance subsidy to owners, - 
or a maintenance code with a penalty if ` 
violated. An incentive is temporary (Gə) if 
it requires owners to initially upgrade 
from above Q¢ in Figure 1 or 2, with no 
permanent obligation to maintain that 
higher level; for example, an upkeep code 
with a duration of one year is temporary.'* 
The renewal approaches ((D, G) combi- 
nations) will now be evaluated in terms of 
effectiveness and efficiency in achieving each 
alternative renewal goal. The renewal 
goals considered are c (no renewal), 9, $, 
and with multiple equilibria, c’. A given 
(D, G) is effective for a goal only if it 
permanently achieves that goal. Thus, 
(Da, G2) would not be effective in produc- 
ing s since once the temporary govern- 
ment incentives under Ge expire, the 
neighborhood’s sole owner under D, would 


shift to o (to maximum V). A given (D, G) 
. is eficient in achieving a given goal if it is 


effective and if there is no other effective 
(D, G) that can always (in all situations). 
achieve that goal at a lower cost. Note that 


™ Permanent renewal generally means a renewal 
period of at least twenty or thirty years. A permanent 
renewal measure remains in effect for the entire renewal 
period whereas a temporary measure does not. 
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TABLE 1—Errective REHABILITATION OR 
REDEVELOPMENT STRATEGIES WITH A UNIQUE 
COMPETITIVE EQUILIBRIUM 














Gi Ge G: 
D, c c E0, S 
D: c c 6, 0, S 
D: 0 0 C, 0, S 
D: 0 o c, 0, S 


the D need not be simultaneous with the G 
in a (D, G) policy; for example, to achieve 
o, (Da, G2) may initially involve a tempo- 
rary government incentive program to en- 
courage owners to upgrade their properties 
(Ga) followed by a transfer of the neighbor- 
hood to a sole owner who maintains the 
neighborhood at level o (D,). It is as- 
sumed below that renewal does not cause 
a major decline in the price of land use 
services throughout the metropolitan re- 
gion and that therefore {1} and {2} of 
Section II hold; relaxing this assumption 
would cause only a minor change in the 
results. : 


1. Effective Renewal Strategies 


Assuming first a unique competitive 
equilibrium, it follows from the above dis- 
cussion that temporary measures alone (i.e., 
(Dı, Go), (Da, G); or (Da, Ga)) uplifting the 
neighborhood above c in Figure 1 will re- 
sult in reversion to c. Therefore, only 
permanent controls—whether private (D3; 


or D4) or state (G;)—can be effective in. 


producing o. To produce s, only Gs is 
effective since owners will never seek s 
unless encouraged to do so by the state. In 
Table 1, the entries for any (D, G) indi- 
cate the renewal goals (c, o, or s) that the 
(D, G) can be effective in achieving. For 
each goal, several alternative (D, G) are 
effective; for example, s can be achieved 


18 Tf prices fall radically then the only change in results 
is that, as noted in Section IT, temporary government 
incentives may be necessary to achieve c’. In this case, 


c’ is to be deleted from the (D2, G) cell in Tables 2 and 3. 
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TABLE 2—EFFECTIVE REHABILITATION OR 
REDEVELOPMENT STRATEGIES WITH MULTIPLE 
CoMPETITIVE EQUILIBRIA 





Gi G: Gs 
D: c c, c 6, c, 0,8 
D: c S 6,6', 0,8 
D; o o 6, c, 0, 8 
Ds o 0 c, c, 0, S 


regardless of D as long as the appropriate 
incentive under G; is instituted. Similarly, 
under D; or D; equilibrium o can be pro- 
duced with Gi, Ge, or Gs. All renewal goals 


‘appear in each element of the G; column 


since the government can permanently 
compel (through taxes, subsidies, etc.) 
owners to achieve any level regardless of D. 

Consider next the case of multiple com- 
petitive equilibria. Since the neighborhood 
will remain at high equilibrium c’ once it is 
achieved, its permanent attainment does 
not require permanent state or private 
measures. Only short-run government in- 
centives or a short-run cooperative effort 
by property owners (who, as noted earlier, 
all gain from a movement from ¢ to c’) is 
necessary to achieve c’. Table 2 indicates 
the (D, G) that will achieve each renewal 
goal assuming the presence of multiple 
competitive equilibria. Notice that tem- 
porary cooperative action by owners un- 
der (Dz, G1) or (De, Ga) will result in c 
(rather than in c as with a unique competi- 
tive equilibrium) because of the gain by all 
owners from such a shift. Also, as indi- 
cated in element (Dı, Ge) in Table 2, short- 
run government incentives under Gs can 
result in either c or c’. With owners acting 
competitively (D;), the incentives must be ` 
sufficiently strong if the neighborhood is to 
rise to c’. Weak measures will produce c in 
the long run.1@ 


16 The temporary state incentive must be strong 
enough to elicit investment given the assumption by 
each owner under D; that his neighbors will retain their 
properties in their existing condition. Even if it were 
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TABLE 3—EFFICIENT REHABILITATION OR 
REDEVELOPMENT STRATEGIES 





Gr G: Gs 

Dı c` c 0,8 

` De c c' 0, S 
Ds; o o s 
. D; o 0 s 


2. Eficient Renewal Sirategies 


An effective (D, G) is efficient for a par- 

> ticular goal if no.other effective (D, G) 
exists which in all cases is less costly in 
achieving that goal. There may be more 
than one efficient (D, G) for a given goal, 
with one of those efficient (D, G) being the 
least costly under some circumstances and 
another of those (D, G) the least costly 
under different circumstances. 

To determine the eficient (D, G), the 
“program costs” (designated C) of imple- 
menting the (D, G) include Ca, the costs of 
organizing and enforcing private coopera- 
tive land use agreements under Dz and D; 
and of transferring property rights to a 
single owner under D,; and C,, the costs 
of implementing government incentives 
and insuring that owners achieve and 
maintain the structure standards set by 

. the state. Thus, C=Cz+C,. Program costs 
do not include the physical investment in 
structure improvements (included in J; in 
Sections I and II) since these costs are the 
same for any given structure quality (re- 
newal goal) regardless of the (D, G) em- 
ployed. It is the program costs C that dis- 
tinguish the various (D, G) in terms of 
renewal costs. Program costs as defined 
here exclude any “social costs” of increased 
state control or increased private wealth 
concentration; however, the inclusion of 
these costs reinforces the results presented 


assumed that each owner anticipates that his neighbor 
will renew due to the government incentive; the incentive 
would have to be sufficient to raise investment to a 
“self-sustaining” level (a 0; greater than that at point 
u in Figure 2, if the Section I model applies). 
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here.! 
For each goal, an effective (D, G) from 


Tables 1 and 2 is inefficient if it necessarily 


involves greater costs than do one or more 
of the other (D, G) in achieving that goal. 
The effective (D, G) that are not inefficient 
are the efficient (D, G) in Table 3. It is 
assumed below that the same (D, G) is 
used and the same equilibrium (c, ¢’, 0, 
or s) is sought for all land use variables 
and all plots; the effect of relaxing this 
assumption is discussed at the end of 
Section IIIA.3. The efficient (D, G) are 
determined as follows: 

c: The least cost method for maintain- 
ing ¢ is to do nothing: (Di, Gi). Entry c 
appears in the (Dy, Gi) cell in Table 3. 

ce’: With multiple competitive equi- 
libria, any approach (for c’) in the D3 row 
or Gs column of Table 2 is inefficient since 
it involves the short-run task of uplifting 
the neighborhood to.c’ as do the temporary 
measures, but in addition, it involves more 
costly permanent (and unnecessary) pri- 
vate (Dz) or government (G3) measures. 
Only (Dı, Gi), (De, Gi), and (De, Ge) are 
efficient. The choice of (D2, Ge) might 
minimize costs by providing an initial ap- 
plication of temporary government struc- 
ture improvement incentives (Gə) fol- 
lowed by temporary cooperative action by 
property owners (D2) once the program ` 
has gained momentum. 

o: With permanent cooperative pri- 
vate planning (D3) or sole ownership (D,), 
equilibrium o will arise and consequently 
permanent government measures (G) are 
not needed; (D3, Gs) and' (D4, G3) are there- 
fore inefficient. Note that (D3, G) and 
(Da, Gz) cannot be classified as inefficient 
since costs might be minimized through 
short-run government effort to lift the 


1” Government control increases with higher numbered 
columns (G; to G: to Gs) and private wealth concentration 
increases with higher numbered rows (higher D). In- 
cluding these social costs in C does not alter the Table 3 
results since it accentuates the rise in C as column or row 
numbers increase. 
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neighborhood to o followed by private en- 
forcement of o over the long term; and 
(Ds, G3) might be cost minimizing by pro- 
viding for a temporary cooperative effort 
by owners to shift to o with the govern- 
ment enforcing o thereafter. Of the effec- 
tive strategies for o, only (Ds, G;) and 
(Da, Gs) are inefficient. 

s: None of the (D, G) effective in pro- 
ducing s is inefficient. Even (De, Gs) could 
be cost minimizing by providing some re- 
newal through short-run cooperative ac- 
tion (Dz) followed by implementation and 
enforcement of an even higher renewal 
level using permanent government incen- 
tives. Therefore, all cells in the G; column 
are efficient for s. 

The (D, G) which minimizes costs for 
any ‘goal will be one of those indicated 
in Table 3. For example, to achieve c’, 
(D,, Gə), (Ds, Gi), or (Dz, Go) will minimize 
C. Which efficient (D, G) minimizes C will 


depend upon circumstances; for example, ` 


upon the number and cooperativeness of 
property owners, the dollar costs of private 
and government enforcement measures, 
etc. Notice that a particular (D, G) and 
goal does not imply a unique policy; for 
example, to reach o under (Di, Gs), the 
permanent government controls might in- 
volve tax penalties, subsidies, various en- 
forcement and inspection schemes, etc. 
Consequently, in order to determine the 
efficient (D, G) which minimizes C for a 
particular goal (signified (D, G)*), two 
steps are necessary: (i) for each efficient 
(D, G) (in Table 3), determine the specific 
policy that achieves the goal with mini- 
mum cost; (ii) determine the efficient 
(D, G) (and its cost minimizing policy de- 
termined under (i)) that minimizes C for 
that goal. For example, if the goal is 0, 
under (i) the least cost method for (D1, Gs) 
might be a particular subsidy program; the 
least cost method for reaching o would also 
be determined for each of efficient strate- 
gies (Da, Gs), (Ds, Gi), (Ds, Gz), (Ds, Gi), 
- and (Da, Gs). Under step (ii), these six 


SCHALL: URBAN RENEWAL 621 


costs would be compared and the least cost 
efficient (D, G), (D, G)*, would be identi- 
fied. Thus, (D, G)* for goal o would be 
(Dı, Ga) if the subsidy program mentioned 
above were the least costly of all methods 
for producing 0.18 


3. The Choice of a Renewal Goal 


The selection of a renewal plan will de- 
pend upon what is included in benefits and 
costs and how those benefits and costs are 
weighted. However, whether Paretian ef- 
ficiency alone or a social welfare function 
is the criterion used, program costs C will 
likely be viewed as outlays to be deducted 
(along with other costs) from the benefits 
of a given plan. It follows that only the 
least cost efficient (D, G), the (D, G)*, are 
relevant in appraising alternatives. To de- 
termine the preferred goal and method of 
renewal, the net benefits of each possible 
state solution and of the competitive and 
cooperative equilibria are estimated by de- 
ducting all costs (including C) from the 
related benefits, assuming the use of the 
relevant (D, G)* for each goal. Since all 
(private and state) revenues and costs 
must enter the analysis, net benefits must 
take into account the impact on govern- 
ment receipts and expenses.” Further- 
more, the costs of renewal include any 
negative effects on other areas if the slum 


18 The cost comparison of the Table 3 strategies may 
proceed quickly in some cases. For example, if there are 
very large setup costs for private (D) or government (G) 
renewal strategies, it may be clearly uneconomical to use 
both D and G renewal measures (rather than just one). 
For rehabilitation in this case, the efficient (D, G) in 
Table 3 would be: (Dı, G:) for c; (Di, Ge) and (Da, Gi) 
for c’; (D1, Gs), (Ds, G1), and (Ds, Gi) for o; and (Di, Gs) 
for s. 

19 The number of state solutions is infinite; however, in 
most actual situations a manageably few state solutions 
can be identified which are clearly most acceptable (are 
feasible and yield the greatest net benefits) and these are 
then analyzed more carefully to determine the best 
state solution. 

20 On government revenues and renewal, see Groberg, 
Rothenberg and Slayton. See Jack Hirshleifer (1965, 
1966) and Kenneth Arrow and Robert Lind on the 
appropriate private and public sector discount rates. 


A 
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relocates to other parts of the city. That 
goal (which may be no renewal, c) with 
the highest net benefits is chosen:?! 

Solution o which maximizes V would be 
Pareto optimal assuming the nonexistence 
of government, zero renewal program costs 
(C), a competitive market for land use 
services in the metropolitan area, no ineffi- 
ciencies in other sectors, and no neighbor- 
hood “social externalities” (for example, 
disease, crime, aesthetic costs, or’ wealth 
maldistribution due to the slum) at o at 
nonoptimal levels.22 However, all of these 
conditions do not hold in actuality and, 
therefore, even with Pareto efficiency the 
standard, cooperative equilibrium o may 
not be preferred. 

It was assumed in the above discussion 
that the same type of equilibrium (c, ¢’, 0, 
or s) and the same (D, G) would be applied 
to all plots and to all land use variables 
(for example, we would not place struc- 


2 The timing of renewal may affect the choice of a 
renewal goal since c, ¢’, and o may shift over time with 
changes in the demand and supply for land use services. 
Also, neighborhood quality may not be static over time 
even if a given type of equilibrium (c, c’, o, or s) is main- 
tained; e.g., maintaining o (maximum V) over time may 
require slow neighborhood deterioration for some period, 
say sixty years, rejuvenation at time 60, etc. However, 
as long as the assumptions of the present paper hold at a 
point in time, {1} and {2} of Section II also hold at 
that point in time. If neighborhood changes over a re- 
newal period (for example, 50 years) for any giyen 
type of equilibrium are small or at least not dominant 


in relation to the differences between equilibria (e.g., 


in terms of quality) at any moment in time, equi- 
librium estimates at the time of renewal can be useful 
for long range planning. If shifts are rapid, however, the 
time path of each equilibrium will be required. 

2 Three points are relevant here. First, if there is 
government, then V (net value of property owner returns) 
will generally not equal the net value of all (private end 
government (taxpayers)) returns and costs from the neigh- 
borhood. Second, if the renewal area is large enough that 
renewal can affect the price structure for land use 
services, then maximizing V introduces the inefficiencies 
arising when marginal cost is set equal to a marginal 
revenue that is less than price. Third, maximizing V may 
not Pareto optimally deal with “social externalities”; 
Pareto optimality requires that any parties (e.g., tax- 
payers) desirous of paying for the removal of the ex- 
ternalities do so (e.g., through renewal) if consequently 
no one else is worse off; on such Pareto optimal wealth 
transfers, see Kenneth Boulding and the author (1972b). 
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ture quality and landscaping at s and re- 
fuse control at c’). The analysis is more 
complex if equilibria or (D, G) differ be- 
tween plots or variables, but the results in 
Tables 1, 2, and 3 still hold for each plot 
and variable. Furthermore, the advantage 
of using the suggested method (comparing 
only efficient (D, G)) is significantly greater 
in this complex case since many more 
policy combinations are involved.”* 


B. Redevelopment 


The above analysis (including Tables 1, 
2, and 3) also applies to redevelopment, 


‘which ordinarily involves new land uses 


and multiple land use variables (see Ap- 
pendix 2D on multiple variables). Rede- 
velopment may raise the neighborhood to 
a higher competitive equilibrium or ‘to a 
cooperative or state solution. In contrast 
with rehabilitation, however, under rede- 
velopment a higher competitive equilib- 
rium or cooperative equilibrium for all land 
use variables may fail to adequately ap- - 
proximate the renewal agency’s plan for 
the neighborhood. A state solution will 
generally be sought by permanently re- 
quiring (a G; strategy) a particular general 
plan for the neighborhood. It may be that 
the state plan under Gs covers certain 
aspects of the neighborhood, for example, 


23 With differing types of goals (c, c’, o, or s) or (D, G) 
among land use variables, the following interdependencies 
are important: (a) the benefits, program costs, and re- 
newal construction costs of any solution (c, c’, o, or s) 
and (D, G) for a particular variable depends on the solu- 
tion achieved by all other variables; (b) program costs 
associated with a given solution and given (D, G) for a 
particular variable also depend on the (D, G) applied to 
all other variables; and (c) the level achieved by a par- 
ticular land use variable at c’ or o (or at c with redevelop- 
ment, which is discussed in Section IIIs} depends on the 
solution achieved by all other variables. These inter- 
dependencies necessitate the comparison of the benefits 
and costs.of all combinations of goals (c, c’, o, and s), 
efficient (D, G) (from Table 3), and land use variables. 
The combination with the highest net benefits should be 
adopted. The number of alternative combinations would 
be even further expanded if the solution (c, ¢’, 0, or $) or 
(D, G) for any particular land use variable can differ 
between plots, e.g., c' on plot 7 and o on plot j for land 
use variable %. . f 
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type of structures, landscaping, parking 
facilities, but allows nonstate solutions for 
other land use variables, for example, up- 
keep, type of lessee tenants, work hours 
of employees (affecting traffic congestion), 
etc. The problem for renewal planners is 
whether a nonstate solution for these lat- 
ter variables is better than a state solu- 
tion, and, if so, which solution and policy 
should be pursued. 

To analyze this problem, assume plots 
in the neighborhood after renewal and m 
land use variables for each plot, for ex- 
ample, type of structure, quality of struc- 
ture, and landscaping; define these vari- 
ables for plot 7 as (Qu, Qi, .-., Qim). 
Based on the costs and benefits of various 
alternatives, the renewal authority estab- 
lishes a plan under which (Qa, ..., Qy) 
= ,Q; are fixed at levels (Qi, ... , Qi) = sOi, 
each 7. Vector ,Q; might include type of 
structure, structure height limit, or quan- 
tities of parking and landscaped areas; ;Q{ 
may differ between plots. Assume that 
variables (Qi, . . . , Qim) are not necessarily 
fixed in the plan, where (Qj,,..., Qim) 
=,,Q;. Vector mQ: could include structure 
and. landscape upkeep, refuse control, or 
noise and traffic congestion associated with 
the use of plot 7. Points c, c’, o, and s are 
solutions sor the „Q: given that 1Q:=;Qi 
i=1,..., n. Assume for the moment that 
- the same xe type of solution (c, c’, 0, or s) and 


same (D, G) apply to all ¿ for all land use, 


variables g to m. 
Competitive equilibria c and ¢’, coopera- 
tive equilibrium o, and any state solution s 


are points that the mQ: (for all pa i) can ` 


achieve given that ,O;=,Q],i=1,..., m. 
The results of Section II fully apply here. 
As with rehabilitation, c, c’, or o for the 
mQ: may not provide conditions sought by 
the renewal agency. For example, at c or 
even at higher competitive equilibrium c’, 
landscaping might be neglected, refuse un- 
removed, and traffic highly congested due 
to a failure by competitive property own- 
ers to control these factors; similar condi- 
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tions might prevail at o. On the other 
hand, at one or more of these points (c, c’, 
and o), conditions might be highly ac- 
ceptable, i.e. involve well-maintained 
landscaping, good traffic control, etc. The 
situations prevailing at c, c’, and o will de-- 
pend on the particular circumstances. 

The renewal agency has the same (D, G) 
alternatives for ,Qf and mQ; as exist for 
rehabilitation. Many property owners (de- 
velopers) may compete (D,) or coopera- 
tively plan on a temporary (D2) or perma- 
nent (D;) basis; or the neighborhood may 
be transferred to a sole owner (D4). Gov- 
ernment upkeep incentives may not be 
instituted (G:) or instituted temporarily 
(G2) or permanently (G;). Tables 1, 2, and 
3 still fully apply. Note that the mode of 
ownership (fragmented under Dı; Ds, or 
D3; or single under D4) must be the same 
for ,O? and mQ; although, with fragmented 
ownership, it is possible in general to have 
different D (of the first three) for different 
variables in mQ: (Qiy to Qim), for example, 
temporary -cooperative planning (Də) for 
trash removal but permanent cooperative 
planning (D3) for structure upkeep; Tables 
1 to 3 still apply to each land use variable. 

As an example, to achieve c’ using 
(Dı, G) the renewal authority could re- 
quire that owners provide for trash re- 
moval during the first year after the de- 
velopment’s completion. If each property 
owner maximizes profit by providing his 
own trash removal given that his neighbors 
do likewise, the state requirement can ex- 
pire after the year and all property owners 
will maintain their sanitation facilities 
(i.e., remain atc’). With no such temporary 
government stipulation, all owners might 
initially fail to provide cleanup on the 
assumption that their neighbors planned 
to do the same, producing a competitive 
equilibrium ¢ at which all fail to provide 
for refuse removal. 

As with rehabilitation, the benefits and 
costs (including C) of each potential goal 
(c, c’, 0, or S) for „Q: and its least cost 
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(D, G) must be evaluated, but with only 
the efficient methods of Table 3 being con- 
sidered. A cooperative or competitive equi- 
librium may approximately achieve the 
goals of the renewal authority and with 
lower C than under a state solution, for 
example, if pollution or traffic congestion 
were limited at either equilibrium. 

The analysis and Tables 1, 2, and 3 ap- 
ply even if the type of equilibrium or the 
' (D, G) differ between plots or between 
land use variables; the conclusions at the 
end of Section IIIA concerning this issue 
also hold here. 


IV. Summary and Conclusions 


In addition to their analytical interest, 
the present results should be helpful in 
planning actual renewal programs. In de- 
termining a plan, only efficient methods 
need be evaluated. This can greatly reduce 
the cost of analysis since the efficient set 
for any goal is appreciably smaller than 
the total set of possible strategies. Further, 
because any method that is efficient is also 
effective, adoption of an approach that 
-will likely result in redeterioration of the 
neighborhood is avoided. Indeed, as was 
pointed out earlier, unless multiple com- 
petitive equilibria exist for a neighbor- 


hood, a renewal program with fragmented 
property ownership that does not include 


permanent private or state controls will 
lead to postrenewal deterioration, i.e., it 
will be inefficient and ineffective. 

As a closing point, although the above 
analysis was specifically directed to the 
problem of urban renewal, many of the 
concepts outlined here are also applicable 
to the general issue of externalities and 
public policy. The policy measures utiliz- 
ing private arrangements between parties 
and sole owner planning .or employing 
state controls -are applicable to most, if 
not all, cases involving technological ex- 


ternalities. In addition, the selection of | 


policy actions on the basis of effectiveness 
and efficiency as described here should be 
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appropriate for a wide range of situations 
in addition to those concerned with urban 
renewal. The assumptions used in deriving 
the effective strategies of Tables 1 and 2 
and in determining the efficient strategies 
shown in Table 3 apply regardless of the 


source of externalities. The approaches in 


Table 3 are therefore efficient for a variety 
of situations. These results should be use- 
ful since the principle that only efficient 
strategies need be considered in evaluating 
alternatives would seem to hold in most 
cases. 


APPENDIX 


1. Identical Plot Competitive and 
Cooperative Solutions 


The Section I assumption of identical 
functions for all plots is not sufficient to in- 
sure that Q;=Q,, all 7,7, at c, c’, or o. How- 
ever, with the additional assumptions noted 
below it is so that Q;=Q,, alli, j, at c, c’, and 
o. To see this, note from equation. (2), 
8V;/8Q;=0 at c orc’ and, from equation (3), 
ð V/ƏQ:=0 at o. Differentiating these terms 
respectively: 


dQ; = (0'V./ 80:00;) 
dQ; (32V :/3Q;) 
dO: _ _ (@°Y/00;3Q) 
d: (a27 700) 


The denominators of (A1) and (A2) are 
negative by the strict concavity of V; and V 


(A1) 


(A2) 


"(see fn. 7). The numerators are nonnegative 


by assumption (see fn. 4) and therefore (A1) 
and (A2) are nonnegative, i.e., d0;/d0;>0, 
all ¿, in both (A1) and (A2). 

` To see that Q;=Q,, all 7, j, if dQ./d0.>0, 
all ¿, assume an equilibrium Æ, T 
Q,= Q, Q=0*>0, any g, k= 1,... 
and Q;= Qi, all ixg, k. Since all V; fnchons 
and Z; functions are identical, a second equi- 
librium FE, must exist at which Q,= Q*, 
Q.=Q- (same g, k as for Æ) and Q,;= 0}. 
Therefore, from E; to E» AQ, =0t—07, 
A0,=07— 0+; and.AQ;=0, ig, k. But this 
implies: 


(A3) (AQ,/A0,) 
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= 49, / (40+ E 40.) 


t40,k 


= (@*+ — Oe = 0) < 0 


Equation (A3) implies that dQ,/dQ,<0 for 


some levels of Q, and Q, which is incon- 
sistent with the above result that dQ,/d0, 
20. Identical arguments hold for Q,. There- 
fore, no equilibrium with Q,+Q,, any g, k, 
can occur. Hence, 0;= (Qj, all 4, 7. 


2. Solutions for the General Case 


In Sections A, B, and C below it is as- 
sumed that (A4) and (A5) will hold where 
specifically indicated; land use service price 
_ changes are introduced in Section C and 
multiple land use variables are introduced 
in Section D. 


aV; EAn 

(A4) — 5 0, all i, j,i Æj 
3Q; 

with the inequality near c and c’ 


OV; 
l ðQ; saan, 


with the inequality near c and ¢’ 


) 2o, - alij ij 


Let 0; equal Q on all plots other than 7; 
0: = (Qh, Qas oes Dirty Qtr sss Qa). De- 
fine the net returns to 7 given that Q:=Q7 
and ĝ:= Ô! as ViiQi, 0) where 


(A6) VQ, 6) = J (B) -i É 


where 


(ORY aQ) 


g; 





is the change i in R; with respect to Q; given 
that O:= Ôi, i is I; given that 0;=(Q7, and 
Vi= R(Q; Q 0) —I(Q,), with R; and I; de- 
fined in the text; assume that (ðI;/3Q:)>0 
and (8?R;:/30) <0. 


A. Net returns are greater at c’ than atc for 
all plots, i.e., Vi(Qi, Qi) > VilQi, ô; , all i. 

Proof: Vi(Q, Of) > Vi (Gi, OY), all i since 
Qi maximizes V; if 0:=O7; VO, Of) > 
V.(0%, ÔD using (A4) since Ô? > Of (c’ is the 


SCHALL: URBAN RENEWAL f 625 


higher equilibrium). Combining these rela- 
tions, V.(Q7, 07) > V:(0i OF) > V:(0, 09); 
thus, VA0#, Ô HS V: (Oi, 09). 


B. With (A4), I; at o exceeds I; at c' for some 
plots 4, i.e., I1> I}, some i. With (AS) as well 
as (A4), {> Ii, alli. 


To prove the above, we will prove Proposi- 
tions (i), (ii), and (iii): 

(i) At any point e at which Q;= 07 and 
Q< Or, J, k=1,..., n, jk, Vi< V7, all 
i=1,..., m, ie, all values are less at e than 
at c, Therefore, ‘point e cannot be coopera- 
tive equilibrium o (V is maximized at 0). 

(ii) At any point w at which Q7>0Q7/, 
with the inequality for one to (n— 1) of thej, 
and O¢<Qz', J, R=1,..., n, 7x%k, Vi< Vi, 
alli, for point z at which Qj=Q? and Q§= Q¢ 
Therefore, point w cannot be point o. 

(iii) At c, a small increase in all Q; 
above Qf, i=1,..., n, raises V, where the 
increase in V is greater the larger the num- 
ber of Q; increased above Qf’. 


Proposition (i) alone implies that at 0, 
Q:> Qr, one or more i; (i) holds assuming 
(A4). With (A4) and (A5), (i), (ii), and (iii). — 
hold, implying that Q7> Q7, all i. This im- 
plies that I?>I%, all i, since (8/;/8Q;) >0. 


PROOFS: 

(i) At e, Q5= Q;’ »j=1,. oh; Q< QF, 
k= =f+1,..., n; therefore 0f< 0% and Ô$< 
Qt, where the inequality holds if there is 
more than one k plot. For j=1,. Lf 
Vi=VG, OD=VOF, O9< VAG, OF 
=Vj7, all j, where = OF; the inequality 
holds applying (1’) since Of< 

For k= =f+1,..., n, V= VO, ONS 
VC Qi, ° e) < Vi Of, Of’) = VE, all k. The 
first inequality for. k holds using (A4) and - 
the fact that Q< 0%; ; the second inequality 


-holds_ since Q} maximizes Vx ae that 


O.= Of. Therefore Vi< V7, all¢=1,...,, 
and point e cannot be V maximizing point o. 
(ii) Define: point w at which Q72 Q7, 
j=1,...,f, with the inequality for one to 
(n—1) of thej, and Qk < Ok, k=f+1,... n; 
point z at which @;=07, j=1,...,f, and 
=Q}, k=f+1,..., n, where the f and k 
relate to the same plots for w and z. It fol- 
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lows that Ô? < Oj; and Ô} < (i, the inequality 
holding if there is more than one & plot. It 
will be shown next that Vj>V?, all 7, and 
therefore w cannot be V maximizing point o. 

Forj=1,...,f, it follows from (A4) that 
Vi= VAG, 6p > VO? ? OF) = Vy, all Js since 
Qj=OQ7 and 0> OF. For k=f+1,...,%, 
note that V; is maximized at n= 0% if 
Ô, = ôr and therefore for rQj= O$, V(O, 08’) 
= VOR, OF)>VilO#, OF), ie., Valk, OF) 


vO, Qe) =D,>0. But, using (A5), we . 


know in (A6) that 


(OR, / 000) |, .7 (3 R;/ 20) |. 





since z> 0%; ie, using (A6) Ve 0%) 
>V(Qi, Qr). It follows that Vi(Qi, 0%) — 
V.(0%, 0} >Di>0; that is Vi Qh, Oi) > 
Vi.(Q8, O}). Also, using (A4), since O> Of, 
Vi(Qr, 0%) > > VilQi, 0%). Thus, Vi=ViACQi, Or) 
> Vile, 0) > V(O, OF = VER =f + 
| eee t Therefore Vi>V7, j=1,...,f, 
Vi> V, k=f+l1,..., 2; that is, Vi> ve, 
all¢=1,...,m, and, therefore, point w can- 
not be V maximizing point o. 

(iii) Assume initially that Q;=Q7’, all z 
and therefore, (9V:/8Q:) =0, all 7. Raise Q; 
to Q, G> 07, any j= 1,. “A. By (A4), 
this raises V, V=2Vi. For all Qr, kj, 
O.> Of with Q;=Q7>0Q% and by (AS), 
0V;/8Q.>0; also, for arg rises in any Qw, 
k'=a particular k, there is no decline by 
(A4) in V:, ix’, and there is no decline by 
(A5) in any 0V;/0Q:, any ik’. Therefore, 
for some rise in all Qr, kj, OV./0C,>0, and 
dV/dQ,>0. A rise in all Q; above Q7, all 
i=1,...,%, therefore raises V. 


C. The proofs above required only (A4) and 
(A5) and did not require the constancy of 
the price of land use services. To relate (A4) 
and (A5) to price changes due to renewal, 
note that the value of plot 7 equals Vi= 
V(Q;, 0:, P;) where P; is the price of land 
use services provided by property 7. Thus, in 
(A4), 


can a Ga),, * Go 


where (8V;/8Q,)p, is the change in V; with 
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respect toa change in Q; given P,. With no 
price change, oP,/dQ;=0 and, using (A7), 
(A4) is satisfied if (8V:/8Q) = (8 7/805) p;=0. 
Near c-and ¢’, dV;/8Q;>0 by (A4). With 
price changes, to satisfy (A4) (A7) must be 
positive; that is 


(A8) (=) bs 


At c and ¢', (8V;/Q,;)p,>0 by the assumption 
that (A4) holds for a fixed P; (8 V;/ðP;) is 
necessarily positive. Therefore, by (A8), if 
the change in P; is not too large a negative 
magnitude, (A4) is satisfied. To examine 


(A5), 
Na) ~ 30; a0. 


LOG 

ðP; \00Q; ðQ; 
With no price changes, (3P;/3Q)=0 and 
(A9) is simply (A5) given P;. Earlier, we as- 


sumed (A5) to hold for a given P. If prices 
do change, then meorranglng (A9), (A5) is 


satisfied if 
ð (=) 
90; NOQ: P; . 


Ga) Ba aV; 
amie 


where the numerator of the right-hand term: 
of (A10) is (A5) for a given Ps this term was 
assumed positive at ¢ and c’ for a fixed P,. 
The denominator of (A10) is necessarily posi- 
tive. Thus (A9) and therefore (A5) are posi- 
tive if (@P;/dQ,) is not too large a negative 
quantity. 


(aV./ 80Q);) Pi 
(8V;,/dP,) 


(A9) 





D. The above results also hold with m land 
use variables. Let vector Qi= (Qa, ... , Qim) 
where Q:, is land use characteristic 4, for 
example, plot size, structure quality, etc. 
Let I; be investment on plot 7 where vector 
f= (l, Ta, ...3 Lin-ay Lisa, wae 7 A Thus, 

Ñ> Ñi if >I all ji.. As before, Viz 
— (Qi, ÔD —I;. Analogous to (A4) we assume 


' that 
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wn (ao 


h=1,..., m 





all ¿i j, J Æ i; 


and, analogous to (A4), to establish (ii) and 
- (ili) below, we assume that 


(A12) g (0 for allij, j # i 
nee (pula ; or all- 4,3, 1 
FAE Ad 


where the inequalities hold for changes in Q; 
- near Qf and Qj’. At a competitive equilib- 
rium, ð V:/3Q:r=0 and, at 0, 0V/d0;,=0, all 
i=1,...,n,allh=1,. Aap Cahora V=ZV;. 
The results of A pendix 2A follow as be- 
~ fore since V(Q7, OF) =Vi(Z7, I?) > Vili, 1%) 
>V, I= y; (03, 09, where, as earlier, 
the first inequality holds since I7 maximizes 
V; given that f;={% and the second in- 
Pah holds using (A11) and the fact that 
>Ñ 

The proof in Appendix 2B that I>; 

all i, is virtually the same here as before ex- 
cept that investment J; rather than Q; is 
used in the arguments. Only proof of (i) is 
shown here to illustrate the approach. To 
© show (i), define point e at which Jj=J7, 
j=l and ely, k=f+1,..., 7; 
therefore, [f<7% and PLi z, the inequality 
holding if there is more than one k plot. Thus, 
forj=1,...,f, Vie VAT, Í) = VY, Ñ< 
vay {je V7, j=1,. 
the fact that <i; . For plots k=f+1,. 
m VESIE, D> Valla KZVI, 29, 
k=f+i,..., n. Thus, Vic Vv j=1,. if, 
and V< Vy, k=f+1,... 
“Vi, alla=1,...,n. 

Propositions (ii) and (iii) are established 
in an analogous manner, and it follows that 
assuming (A11) and (A12) investment at o 
exceeds investment at any competitive equi- 
librium. 

The discussion and conclusions regarding 
price changes are as in Appendix 2C above 
except that I instead of Q is used in the 
equations. 
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Regional and Distributional Effects of 
a Negative Income Tax 


By FREDRICK GOLLADAY AND ROBERT HAVEMAN* 


Although income transfer policies have 
economic consequences similar to those of 
resource-using public expenditures, anal- 
yses of their impacts have been narrower 
in scope. Evaluation of the equity effects 
of such programs has been limited to an 
accounting of the primary incidence of 
transfers and corresponding tax liabilities. 
Research on their impacts on resource al- 
location has concentrated on labor sup- 
ply,? headship and family structure, fer- 
tility,4 and migration.* It is clear, however, 
that such programs will provoke a wide 
variety of other economic adjustments 
whose net effect on the structure of output 
and the distribution of income is not 
readily apparent. Understanding these 

-ultimate effects is essential for designing 
efficient and equitable income transfer 
policy. 


I 


This paper presents numerical estimates 
of the micro-economic effects of redis- 


* Economist, World Bank, and professor of economics 
and Fellow, Institute for Research on Poverty, Univer- 
sity of Wisconsin-Madison, respectively. Kevin Hollen- 
beck, Economist, Mathematica-Washington, provided 
extensive assistance. The research was conducted under 
the sponsorship of the Institute for Research on Poverty, 
and was supported in part by funds granted to the Insti- 
tute by the Department of Health, Education, and Wel- 
fare pursuant to the Economic Opportunity Act of 1964. 
We wish to acknowledge. the helpful comments on an 
earlier version of the manuscript of John Bishop, Sheldon 
Danziger, Irwin Garfinkel, Robert Lampman, Stanley 
Masters, Eugene Smolensky, and Harold Watts. The 
opinions expressed are our own. 

1 For example, see Robert Lampman and Charles 
Schultze et al. 

2 See Glen Cain and Harold Watts, and Watts et al. 

3 See Marjorie Honig. 

4 See Cain. 

ë See John Kain and Robert Schaefer. 


tributing purchasing power through a uni- 
form, national program of income supple- 
mentation for the poor. The model de- 
veloped here is rich in descriptive detail; 
however, because of its complexity, it is 
not amenable to solution by analytic meth- 
ods. Moreover the model does not presume 
rapid, costless readjustment to a new equi- 
librium. Instead, it explores the sequence 
of economic decisions which are likely to: 
be made in response to a redistribution of 
income. It focuses primarily on demand 
phenomena; it is argued that because of 
the nature and size of the policy change, 
neither significant supply responses nor 
price changes are induced. 

The model provides a framework for 
evaluating income transfer. policies which 
encompasses a wide range of economic im- 
pacts not previously considered. The effect 
of such programs on patterns of consump- 
tion expenditure is analyzed, and, by 
simulating a sequence of responses to these 
changes, the implications for regional out- 
put (by industry), employment (by in- 
dustry and by occupation), and earnings 
(by earnings class) are estimated. By focus- 
ing on the impact of policy on goods and 
factor markets, the extent to which be- 
havioral responses and. market adjust- 
ments induced by the policy tend to rein- 
force or offset the initial or first-round al- 
location and distributional effects is de- 


` termined. 
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The paper begins with a heuristic state- 
ment of the model and a discussion of the 
differences between its structure and the 
more familiar Leontief formulation, of im- 
pact analysis. Then the model is presented 
formally and its empirical implementation 
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is described. Finally, some empirical re- 
sults of the model applied to a negative 
income tax proposal are reported and ana- 
lyzed. The relationship of the first-round 
incidence to: the indirect distributional 
effects of the policy is emphasized, and the 
impacts of the policy on various regions, 


industries, and occupations are described. . 


I 


Public policy measures can be inter- 
preted as exogenous shocks to the economy 
which induce complex adjustments both 
in individual and firm behavior, and in 
markets. Such economic consequences of 
public sector decisions have been recog- 
nized in both regional impact studies® and 
recent analyses of the impact of aggregate 
economic performance on the size dis- 
tribution of income.” The analytic struc- 
ture for the former type of study derives 
from the modified, open Leontief system. 
The latter type of analysis seeks to trans- 
late policy-induced changes in macro-eco- 
nomic variables into changes in the income 
distribution through reduced form models 
relating the responses of occupational or 
demographic groups to aggregate changes. 
Inherent in both formulations are strong 
and often unacknowledged assumptions 
regarding the adjustments required to 
achieve a new equilibrium. Typically, it is 
. presumed that adjustment will occur rap- 
idly, and that the question of interest is 
the nature of the new equilibrium. 

While the present model employs ele- 
ments of the Leontief framework, it high- 
lights the short-term adjustment process 
generated by the policy measure. This is 
accomplished by characterizing the re- 
sponse to the policy initiative as a se- 
quence of private economic decisions oc- 
curring in the short run. Through this 
emphasis on the sequential nature of in- 
duced decisions, the adjustments them- 


ê See for example, Wassily W. Léontief et al. and Wil- 
liam H. Miernyk et al. 
7 See Charles Metcalf and Thad Mirer. 
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selves can be evaluated and the interequi- 
librium states can be observed. 

In a general equilibrium analysis, any 
disturbance to an initial position would be 
traced through the series of induced be- 
havioral adjustments, market responses, 
and income impacts until a new equilib- 
rium position is attained. The framework 
employed here focuses on adjustments oc- 
curring in the initial period only. First, the 
disbursement of benefits and the incidence 
of taxes associated with an assumed in- 
come redistribution program is traced to 
individual households classified by in- 
come, region, and other socioeconomic 


- characteristics. Then, the induced changes 


in item expenditures are evaluated for 
families grouped by region. Such shifts in 
final demands will call forth increases in 
the outputs of some industries in some 
regions. and decreases in the outputs of 
others. These production responses are por- 
trayed by an open interregional input-out- 
put system; this presumes that production 
equilibrium will be achieved within the 
period of analysis. The demand for labor— 
sectorally and spatially distinguished—will 
change in response to induced changes in 
gross output (by industry and region). 
Here again a Leontief technology is postu- 
lated and it is assumed that markets fully 
adjust within the period of analysis. As a 
result of shifts in the demand for labor, 
earnings flows by earnings class and region 
of recipient will change and the distribu- 


‘tion of earned income will be altered.® 


Til 


The model is composed of five sub- 
models (referred to here as ‘modules’’) 
which portray economic processes from the 
incidence of the initial transfer to the 
ultimate impact on the distribution of 
earnings. These processes are: 1) the direct 


8 The model could be operated dynamically by intro- 
ducing a module which would update demographic and 
economic variables at the end of each period. The system 
could then be solved recursively. 
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tax and transfer allocation process; 2) the 
consumption expenditure process; 3) the 
sectoral gross output process; 4) the factor 
demand process; and 5) the regional earn- 
ings distribution process. 

` The tax-iwansfer module simulates the in- 
cidence of changes in tax and transfer 
policies. The eligibility rules and benefit 
(tax) schedules implied by the policy are 
applied to a national sample of households, 
containing detailed information on demo- 
graphic characteristics, earnings, and non- 
earned income.® From this simulation, esti- 
mates of the first-round benefits and tax 
liabilities generated by the policy are ob- 
tained for households classified by race, 
region, family size, education of the head, 
and preprogram income level. These esti- 
mates presume no work effort,!° migration, 
or family structure responses to the pro- 
gram. 

Assume y, is a vector, each element of 
which is the 1973 income level of a house- 
hold included in the 1971 Current Popula- 
tion Survey (CPS). Each household is 
indexed by family size, place of residence, 
marital status, and all other sociodemo- 
graphic characteristics which enter the 
eligibility and benefit rules of the transfer 
and taxation programs to be simulated. 
Assume ® is a diagonal matrix portraying 
the eligibility rules and benefit (tax) sched- 
ules of the program in the form of taxation 
and/or benefit rates corresponding to each 


9 Data from the Current Population Survey (CPS) 
were employed in this module. The March 1971 Survey 
(containing 1970 information on 50,000 family units) 
was aged to allow for demographic changes, economic 
growth, and inflation through 1973. In addition, the 
6.0 percent unemployment rate cf 1970 was adjusted 
to 4.9 percent by randomly assigning unemployment 
and duration of unemployment experiences to groups 
identified by age, sex, occupation, and unemployment 
experience using the RIM model developed by the 
Urban Institute. See Nelson McClung, John Moeller, 
and Eduardo Siquel. 

10 Recent studies indicate negligible reductions in labor 
supply for male family heads and moderate work effort 
reductions by spouses in response to income transfers. 
See Watts et al. 

11 Uppercase Greek letters represent matrices and 
lowercase Roman letters represent column vectors. 
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element of y. ®;; (the ith element along 
the diagonal) is the taxation (and/or bene- 
fit) rate corresponding to the ith element 
of Ys. By premultiplying y. by ®, an esti- 
mate of the program-induced change in in- 
come is obtained for each family in the 
sample. Call this vector t. 


(1) ls = Pys 


Let Q be a diagonal matrix of weights, 
which when applied to ¢, yields national 
estimates of program induced income 
changes. 


(2) la = Od, 


The summation of all the elements of ta 
yields the total national transfer cost (or 
tax yield), #, of the program. For the com- 
bined transfer and taxation programs anal- 
yzed in the study, #=0 by assumption. 

These estimates of policy-induced changes 
in family disposable income imply altera- 
tions in the level and composition of 
family consumption expenditures. Such 
expenditure responses are estimated in the 
consumption expenditure module through 
the application of savings propensities and 
marginal budget shares defined on current 
income to the estimated changes in family 
income.” 

In estimating the change in total house- 
hold expenditures resulting from the pol- 
icy, all households in the CPS file are ag- 


12 By employing estimates of changes in current in- 
come, this approach implicitly assumes that changes in 
current rather than normal or permanent income moti- 
vate consumption behavior. However, if the policy 
change represents a permanent alteration in the income 
generation process, the evaluation of normal income will 
be affected. As a result, families not eligible for benefits 
in any given year may well experience increments in 
their normal income because of the policy and, in res 
sponse, alter their consumption behavior. Moreover, 
because of transitory shifts in income, the change in 
normal income may well be quite different than the 
change in current income for families eligible for benefits 
in any given year. Simulation estimates of consumption 
responses to changes in normal income have been de- 
veloped and, while not presented here, are available from 
the authors on request. The primary empirical results 
from this normal income approach are not, in substance, 
different from those presented here. 
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gregated into six preprogram income 
classes, and marginal expenditure propen- 
sities specific to each class are applied to the 

` policy-induced change in household dis- 
posable income.'* The resulting change in 
household expenditure is allocated among 
individual commodity categories by multi- 
plying the expenditure change by a vector 
of marginal budget shares specific to the 
income class of the household.'4 From this 
calculation, induced changes in expendi- 
tures by detailed commodity categories are 
obtained for each household. By aggregat- 
ing these vectors over all the family units 
in a region, a vector of policy-induced 
changes in expenditures within a region for 
each of 79 commodities is obtained. 

More formally, let M be a diagonal 
matrix in which the ith element along the 
diagonal is the estimated marginal pro- 
pensity to consume from current income for 
the ith household. The elements of M can 
assume one of six values depending on the 
pretransfer income class to which the cor- 
responding household belongs. By pre- 
multiplying ¢, from the transfer module by 
M, the household consumption expendi- 
ture induced by the tax-transfer program 


18 The marginal propensities are based on analysis of 
the 1960-61 Survey of Consumer Expenditures reported 
by Irwin Friend and Ronald Jones. They represent cur- 
rent expenditure out of current income. In the lowest 
income class where approximately a third of the house- 
holds have higher permanent incomes, the marginal 
propensities are in excess of unity. The marginal pro- 
pensities were adjusted for price level changes between 
1960-61 and 1973. For the six preprogram income 
classes (in 1960-61 dollars), the marginal propensities 
are; less than $2,500, 1.09; $2,500-$3,500, 1.01; $3,500- 
$4,500, .89; $4,500-$6,250, .84; $6,250-$8,750, .70; 
$8,750 or more, .57. 

44 The marginal budget share vectors are obtained from 
a piecewise loglinear regression analysis in-which house- 
hold expenditures on each of 56 commodities were re- 
gressed against family income, family size, education of 
head, home ownership, region, age of head, and urban- 
rural location. The regression model was chosen to ac- 
commodate nonlinearities observed in previous studies 
and was patterned after that developed in John Moeller. 
The analysis employed household data from the 1960-61 
Survey of Consumer Expenditure file containing com- 
modity expenditure estimates for 343 categories and 
14,000 consumer units. 
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is estimated for each weighted observation. 
This vector is represented by c. 


(3) c= M-t, 


Summing the elements of c yields c°, an 
estimate of total national personal con- | 
sumption expenditure induced by the pro- 
gram. 

The estimated changes in aggregate 
household expenditure by region are allo- 
cated among individual commodity cate- 
gories by multiplying the estimated change 
in total expenditure for each of the in- 
come groups in any region by a vector of 
estimated marginal budget shares for the 
79 commodity categories for that income 
class. First, the vector c, which is indexed 
by region and income, is aggregated over 
households to form a new vector é of ag- 
gregate expenditures by region and income 
class. This is accomplished by premultiply- 
ing c by an operator matrix 2. 


(4) é=D-¢ 


The marginal budget shares estimated 
from empirical data are used to construct 
a block diagonal matrix 8. Each block 
along the diagonal is a submatrix of mar- 
ginal budget shares for a region. The ith 
row of a submatrix is the vector of budget 
shares for the ¿th income class for that 
region. By premultiplying ¢ by 8 we obtain 
e, the vector of commodity specific ex- 
penditures of each region. 


(5) e=8-é 


where 
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(6) b: = 
ae bs 


and in which bz is the marginal budget 
share for commodity / and income class g. 
The marginal budget shares are obtained 
from marginal propensities to spend by 
commodities and hence sum to unity. It is 
assumed that 6:=f.= ... =,- 

Policy-induced changes in the com- 
modity and regional composition of con- 
sumption expenditures affect the demand 
for outputs of individual firms and result 
in a revised pattern of production through- 
out the economy. The ultimate impact of 
these changes on the structure of produc- 
tion is obscured by the complexity of inter- 
industry and interregional dependencies. 
In the regional gross output module, the in- 
direct regional and industrial production 
responses to changes in commodity ex- 
penditures are estimated. 

The empirical module is adaptated from 
the Multi-Regional Input-Output Model 
(M RIO) 5 This model relies on a Leontief 
production technology—implying linear- 
ity, additivity, and nonsubstitutability— 
for each of 79 sectors in each of 44 regions.1® 
The input-output requirements for the sev- 
eral sectors of this model were estimated 
individually for each region.” Trading pat- 
terns were estimated by dividing shipments 
from each region to each region by total 
‘uses in the receiving region; the column 
sum of the coefficients is therefore unity.1® 


%6 This model is described in Karen Polenske (1975). 

16 In order to ensure conformability between the re- 
gional breakdown in the prior modules and this module, 
it was necessary to reduce the dimensionality of the 
regionalization from 44 to 23. Aggregation was in trans- 
actions and shipments form. 

1 The regional technical coefficients are based upon the 
1963 input-output study for the United States and upon 
sector studies for agriculture, mining, and construction. 
See Polenske (1974). 

18 The interregional trade flows are from a study con- 
ducted by John Rodgers of Jack Fawcett Associates 
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The product of a block diagonal matrix of 
input-output coefficients with a matrix of 
trade coefficients estimates the input by 
commodity and origin per unit of output 
by sector. Solution of the Leontief equa- 
tion then reveals the gross output by re- 
gion and sector required to satisfy the in- 
crement to final demand. 

In the previous module, policy-induced 
consumption demands were estimated for 
each of 79 production sectors in each of 23 
regions and summarized in an 1817 ele- 
ment vector e (equation (5)). Let T be a 
square matrix of dimension 1817 x 1817 
composed of 79 x 79 diagonal submatrices. 
Each element (T?*) describes the fraction 
of total uses of commodity 7 in region h 
that is imported from region g. Further 
define A to be a block diagonal matrix 
(1817 x 1817) with 23 square submatrices 
(79 x 79) of input-output coefficients along 
the diagonal describing the structure of 
production in each region. 


A} O 
(7) A= i 
1817 x 1817 
O A2 
A 1,19 | 
At = : 
79x79 | ‘r oF we | 
279,1 +» - @79,79 
fia fe os f'1.23 
fei p22, | fies 
on 
1817x1817 | oo fane | fizz.2s 
I E sa IF 
Tı O 
rS 
(8) rT” aa 2 é 
79 x 79 a 
O Ts 


and are based upon sources for the standard public 
modes of transportation. See John M. Rodgers (1973). 


634 


Multiplying e by the matrix of trade co- 
efficients [T], the allocation of final de- 
mands by industry among the regions is 
obtained. The resulting vector is multi- 
plied by the inverse of an identity matrix 
minus the block diagonal matrix of input- 
output coefficients, which has been pre- 
multiplied by [T]. This calculation yields 
an 1817 element vector of gross output [x]. 


(9) x = (I — TÂ) Te 


Equation (9) yields an estimate of the 
change in gross output in each of 79 indus- 
tries in each of 23 regions resulting from the 
policy change. (In the empirical calcula- 
tion, power series expansion was em- 
ployed in estimating indirect require- 
ments rather than general solution by in- 
version.) 

The final two modules trace policy-in- 
duced demands back to the household 
sector—first by developing estimates of the 
pattern of induced labor demands by oc- 
cupation and then by deriving the implica- 
tions of this pattern for the distribution of 
earned income. The occupational employ- 

` ment module provides estimates of the oc- 
cupational distribution of new job oppor- 
tunities and, hence, of the effect of the pro- 
gram on the employment prospects of 
workers of various skill levels. As sug- 
gested above, these indirect effects may 
either reinforce or offset the primary anti- 
poverty objective of the program. 

Employment effects are estimated in 
two steps. First, the total change in re- 
gional and sectoral employment is ob- 
tained by multiplying unit labor require- 
ments! by the detailed incremental gross 
outputs from the previous module. Sec- 
ond, the estimates of total sectoral em- 
ployment are distributed over 114 occupa- 


19 The employment-output coefficients are based upon 
employment by sector and region reported in the M RIO 
project, See Rodgers (1972). Annual compound pro- 
ductivity growth rates computed for each sector for the 
1947-63 period are employed in aging the 1963 coeffi- 
cients to 1973. 


THE AMERICAN ECONOMIC REVIEW 


SEPTEMBER 1976 


tional categories by applying a matrix of 
the percentage distribution of employment 
by occupation for each industry” to the 
sectoral employment estimates.” 

Following the above notation, total 
employment requirements by industry and 
region [n] are obtained by multiplying the 
1817 element gross output vector [x] by 
the matrix of employment-output coeffi- 
cients [A] (composed of 23 block diagonal 
79 x 79 matrices). 


(10) 


The occupational composition of the em- 
ployment is determined by multiplying the 
vector of incremental employment by sec- 
tor and region » by the matrix of occupa- 
tional composition ratios [Q]. The matrix 
[O] is block diagonal with submatrices 
[@"] of dimension 114 x 79, giving the 
occupational composition of employment 
by sector and region. In this study, it is as- 
sumed that [0}]= [@?]= ... = [02]. The 
increment to the demand for labor in each 
of the 114 occupations in each of the 23 
regions is given by the vector w. 


(11) 


Finally, the implications of this induced 
pattern of occupational demands on the 
marginal size distribution of labor income 
is ascertained in the regional earnings dis- 
tribution module. It is assumed that any 
earned income attributable to incremental 
employment in an occupation and region 
is distributed by earnings class as existing 
earned income is distributed over those 


n=% 


w = O-n 


2 The estimates of occupational composition by sector 
are from a BLS study based on-the 1970 Census of 
Population. For a description of the methodology em- 
ployed, see U.S. Bureau of Labor Statistics.’ It is as- 
sumed that the occupational employment patterns in 
any sector are constant across regions. 

2 While this is obviously a highly simplified model of 
the labor market, its use in a short-run, intraequilibrium 
framework is justified. Adjustments to relative wages are 
likely to be modest within a one-year period, and the 
nonlinearities in the derived demands for managerial 
and professional workers are in part offset by their 
lower supply elasticity. 


VOL. 66 NO. 4 


currently employed in an occupation and 
region.”” The incremental labor demand in 
each occupation and region (estimated in 
the previous module) is multiplied by the 
relative frequency distribution of all em- 
ployed members of the labor force by earn- 
ings class in the corresponding region and 
occupation.” By aggregating these dis- 
tributions over occupations within a region 
(or the nation), the induced employment 
by earnings class for the region (or the 
nation) is obtained. The structure of these 
marginal distributions may then be com- 
pared to the preexisting earnings distribu- 
tions to determine the effect of the policy 
on high skill-high wage relative to low 
skill-low wage workers. Through such com- 
parisons the impact of the indirect de- 
mands of the policy change in reinforcing 
or offsetting the primary incidence of the 
program can be ascertained. 

This final module can be stated formally 
as 


(12) 


where Y is a block diagonal matrix con- 
structed from the 23 regional relative fre- 
quency distributions” and f is a vector of 
the distribution of jobs induced by the 
transfer policy by earnings class. 


IV 


This sequential simulation model is 
applied to a well-known income transfer 
proposal—a Negative Income Tax (NIT).” 
The NIT guarantees a minimum income 


f=uWVew 


2 This implicitly assumes that the preexisting distri- 
bution of earned income reflects the distribution of skill, 
ability, and work effort of the pool of workers available 
in an occupation in a region. 

23 The regional relative frequency distributions are 
from a special tabulation using 1-in-100 tapes of the 
1970 U.S. Census of Population, A total of 114 occupa- 
tional categories and 23 regions are employed. Fifteen 
earnings classes are distinguished. 

24 Fach block of Y is a 15 x 114 matrix representing a 
regional distribution. 

% In the full study, variants of this YIT were analyzed 
as well as the Family Assistance Plan of the Nixon Ad- 
ministration. 
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of $800 per adult and $400 per child; all 
families with children are eligible for bene- 
fits. Beyond an earnings level of $720, the 
ratio of marginal benefits to marginal earn- 
ings is —.67; a benefit reduction rate of .60 
is applied to unearned income. The trans- 
fer proposal is assumed to be financed by 
a surtax on the federal personal income 
tax. In the simulation, the sum of benefit 
and tax flows is set at zero, implying no net 
effect on the public sector budget. 

Of the many detailed estimates ob- 
tained from implementation of the model, 
two are presented here.?* In this section, 
the initial effect of the policy on the dis- 
tribution of income will be compared with 
its ultimate impact on the earnings dis- 
tribution. In Section V, the initial and 
ultimate regional effects will be compared. 

The aggregate 1973 benefit payments 
from the NIT are estimated to be $3,421 
million. The aggregate tax cost for the 
program is set equal to aggregate benefit 
payments, implying a federal personal in- 
come surtax of 3.67 percent. For any 
family or group of families, the net benefit 
(cost) from the program is equal to the 
benefit payment received (referred to as 
gross benefit) less the additional tax liabil- 
ity incurred. 

In Table 1, simulation results of the dis- 
tribution of the net benefits (transfers less 
taxes) of the proposal are shown. While 
net transfers accrue to all income classes 
below $6,000, all income classes above 
$6,000 incur net costs. The extent of the 
initial income redistribution accomplished 
by the plan is indicated by the disparities 
between the lowest and highest income 
classes. Families with incomes in excess of 
$15,000 are estimated to incur income 
losses of $2.3 billion while households with 
incomes below $2,000 stand to gain ap- 
proximately $1.8 billion. When the gains 
and losses from the program are spread 


2s A more complete presentation of the results is in- 
cluded in a forthcoming monograph, a draft of which is 
available from the authors on request. - 
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TABLE 1—DistRIBUTION OF NET TRANSFERS OF A 
Neoative Income Tax py Income Crass, 1973 











Net Benefits Not Benefits 

Income Class ($ millions) Per Family 
less than $1,000 $991.8 $511.69 
$1 ,000-§2,000 824.0 225.08 
$2 ,000-$3 ,000 808.5 193.74 
$3 ,000-$4, 000 514.7 145.58 
$4 ,000-$5 , 000 186.8 57.13 
$5 ,000-$6, 000 25.4 8.12 
$6, 000-$10 ,000 —315.0 +2354 
$10, 000-$15 , 000 —721.4 —47,90 
$15 ,000-$20,000 —699.3 —77.57 
$20,000 or more —1615.4 —179.89 





over all families within an income group, 
the average net benefit for the lowest in- 
come groups is nearly $500 and the average 


net loss to the highest income groups is 


over $250. 

_ This first-round redistribution from 
higher to lower income groups is reflected 
in a narrowing of the income distribution 
from before to after implementation of the 
program. Prior to implementation, the 
Gini coefficient for the distribution of cur- 
rent family income was estimated to be 
435.77 If it assumed that NIT and its 
surtax financing arrangement is put into 
effect, the Gini coefficient would fall to 
426, a reduction of nearly .01. 

Whether this first-round redistribution 
is a valid measure of the ultimate equity 
impact of the program depends upon the 
distributional implications of the induced, 
indirect effects. By tracing the induced 
demands generated by the policy through 
the several simulation modules, the dis- 
tributional pattern of the induced earnings 
can be estimated. If incremental employ- 
ment is concentrated at the bottom of the 
earnings distribution, the demand for low 
skill-low wage workers will be stimulated 
(relative to the preprogram pattern of 


2 The procedure for estimating the Gini coefficient is 
from N.C. Kakwani and N. Podder. For the preprogram 
Gini coefficient, the standard error was .03; it was .017 
for the post-NJT Gini coefficient. 
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labor demand) and the indirect effects of 
the program may be said to reinforce the 
primary distributional impact.* 

For all regions and for the United States, 
it is estimated that the NIT will result in 
an increase in aggregate labor demand. 
This is due to the lower marginal pro- 
pensity to consume of higher income groups 
(who are net cost bearers) relative to lower 
income groups (who are net beneficiaries). 
The aggregate increase in labor demand 
is estimated to be about 120,000 posi- 
tions. As a result, the high wage-low wage 
comparisons to be described focus on rela- 
tive incremental labor demands by earn- 
ings class. The benchmark used is the com- 
position of labor demands by earnings 
class prior to the program. 

The induced effect of the program on 
any skill or earnings class is measured by 
an impact indicator.” This indicator com- 
pares the incremental labor demand in a 
regional earnings class with the preexist- 
ing employment in that class. Within a 
region, those earnings classes with an in- 
dicator in excess of (less than) that of the 
region as a whole will experience an in- 
crease (decrease) in their share of regional 
employment. Similar comparisons can be 
made for any regional earnings class rela- . 
tive to the induced national labor demand 
effect. 

In Table 2, the induced earnings dis- 
tribution impact of the WIT is presented 
for 23 detailed regions, 4 Census regions, 
and for the entire United States. One pat- 
tern dominates. The lowest skill/earnings 


28 Data on induced employment refer to individual 
jobs, and are not readily matched with family units— 
the basis of the size distribution of incomes. 

2 The earnings class indicator is the ratio of induced 
labor demand in a regional earnings class to 1970 em- 
ployment in that earnings class times .001. Symbolically, 


_ Mi 

.001 (£) 
where S; is the impact indicator for a regional earnings 
class, M; is the program induced change in employment 


in that earnings class, and Æ; is the total 1970 employ- 
ment in that earnings class. 


Si 
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TABLE 2—Earnincs Crass Impact Inpicators FoR Net TRANSFERS FROM A NEGATIVE Income Tax By REGION 





Earnings Class 3 
Induced 
Less More Regional Labor 
than $4,000- - $10,000- than Impact Demand 
Region $4,000 $10,000 $20,000 $20,000 Indicator (000) 
Northeast .032 ll -11e .05 .08 2.1 
1) CT, MA, ME, 
NH, RI, VT -293 .36 .46 482 .36 2.0 
2) NY — 29 —.30 — .25> — .42p ~ .32 —2.7 
3) PA, NJ 222 35 46? 39 32 2.8 
North Central 1.005 1.12 1.23 1.29» 1.08 28.1 
4) OH, MI 458 67 84> 61 55 5.8 
5) IN, IL 658 ~ 83 1.03> 1.00 .80 6.1 
6) WI, MN 1.176 1.34 1.54 1.69> 1.31 5.0 
7) IA, MO 1.588 1.76 1.96 2.21> 1.72 5.9 
8) KA NB, ND, SD 2.348 2.48 2.95 3.39> 2.50 5.7 
South 2.54 2.72 3.35» 3.22 2.69 72.9 
9) DE, DC, MD 228° .29 43b .23 .28 7 
10) VA, WV 1.128 1.44 "1.54 1.27 1.27 3.3 
11) NC 2.30% 2.39 3.87 4,32 2.49 5.8 
12) SC 3.58 4,93 7.25 11.82} 4.97 5.8 
13) GA 1.106 1.22 1.89 1.72> 1.24 2.5 
14) FL 78 «92 1.08 1.15> 84 2.4 
15) KY, TN 2.51% 2.72 4.26 4.76? 2.81 8.4 
16) AL 3.28 3.85 4.67 4.76? ` 3.66 5.1 
17) MS 13.16 16.40 25.08? 12.56? 15.00 12.8 
18) AR, OK 2.078 2.34 3.11% 3.05 2.29 4.4 
19) LA 6.76 7.66 9.19 10.88? 7.47 10.2 
20) TX 2.15° 2.43 3.01 3.11? 2.37 11.6 
West .99 99 988 1.13> 99 15.7 
21) AZ, CO, ID, NM, UT, 
NV, WY, MT, AK 2.258 2.43 2.62 3.15» 2.40 9.0 
22) WA, OR, HI ` 1.376 _ 1.47 1.58 2.14? 1.46 4.3 
23) CA 225 .26 .34 .33 26 2.4 
United States 1.32 1.288 1.35 1.37> 1.30 118.8 


2 The lowest impact indicator in a region. 
> The highest impact indicator in a region. 


“ class (less than $4,000) has the lowest im- 
pact indicator in 21 of the 23 regions. In 
the remaining 2 regions, the impact indi- 
cator of the lowest earnings class lies be- 
low that of the region, even though it is 
not the lowest among the earnings classes. 
The opposite result is observed for higher 
skill classes. For the $10,000-$20,000 earn- 
ings class, the impact indicator is the high- 
est among the earnings classes in 9 of the 
23 regions, and in no region is the impact 
indicator for this class below that for the 
region as a whole. The results for the high- 
est skill level (more than $20,000) show a 


similar pattern: for 14 of the 23 regions 
the impact indicator for this earnings class 
exceeds that of any other earnings class. 
Indeed, if the two highest earnings classes 
are aggregated, the lowest earnings class 
would have the lowest impact indicator 
and the highest class would have the high- 
est in all of the regions. A similar pattern 
is present when the impacts are simulated 
for the nation as a whole: the lowest im- 
pact is on the $4,000-$10,000 class and the 
highest relative impact is recorded for the 
above $20,000 earnings class. 

The underlying economic adjustments 
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which account for the program’s adverse 
effect on the employment of low skill-low 
wage workers can be identified-by examin- 
ing the policy-induced demands placed on 
detailed industrial and occupational cate- 
gories. In a number of prominent low wage 
occupations incremental labor demands are 
very small or negative, while some recog- 
nized high wage occupations are relatively 
heavily impacted. The low skill-low wage 
occupations with very low or negative de- 
mand effects (together with their impact 
indicators)®® include: Textile Operatives 
(—.18), Health Service Workers (.98), 
Other Service Workers (.78), Protective 
Service Workers (.55), and Farmers and 
Farm Workers (.95).* 

These comparisons suggest the follow- 
ing: the final distributional effect of ex- 
plicitly redistributional policiés is likely to 
be weaker than that indicated by the tar- 
get efficiency of the net transfers. While the 
induced consumption and production de- 
cisions would be expected to be less pro- 
poor than the initial redistribution, these 
induced effects, in fact, tend to undo in 
part the initial redistribution. The earnings 
increments are somewhat more heavily 
concentrated among high earnings classes 
than even the preprogram distribution of 
earned income. Low income families tend 
to spend their income increments on goods 
and services produced by relatively high 
- earnings groups, while higher income fami- 
lies tend to concentrate their spending re- 
ductions on sectors employing workers 
with relatively low earnings. While the 
program will achieve some reduction in in- 
equality, the indirect effects tend to shift 
the structure of employment away from 


30 These indicators are to be compared to the national 
indicator of 1.3 (Table 2). 

a The reverse story could be told by observing the 
detailed occupations with simulated demand increases 
yielding high impact indicators. These occupations tend 
to be relatively high skill-high wage occupations. They 
include Managers, Officials, Administrators, and Skilled 
Workers. 
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low skill/low earnings classes and toward 
high skill/low earnings classes. 


v 


When the indirect effects are analyzed 
from a regional perspective, much the 
same sort of moderating effect is observed. 
While net transfers are heavily concen- 
trated on certain regions, the induced in- 
dustrial output and employment impacts 
tend to fall heavily on other regions. 

Table 3 presents the distribution of net 
transfers by region for the NIT. On bal- 
ance the South receives substantial net 
transfers—over $650 million. Each of the 
other three Census regions incur net costs. 
The average Mississippi family experi- 
ences an increase in disposable income of 
$203 while the average family in New York 
incurs a liability of $37. In terms of this 
first-round flow-of-funds effect, then, there 
is a substantial redistribution of disposable 
income from the richer to the poorer states 
in general, and from the North to the 
South, in particular. 

In response to these changes in dispos- 
able income, consumption demand in- 
creases in some regions while expenditures 
in other regions decrease. Some of these 
expenditure changes increase demand for 
gocds produced by local or regional indus- 
tries, but other increments to demand af- 
fect businesses far from the site of the in- 
creased expenditure. This is especially no- 
table after the second, third, and mth order 
interindustry demands are accounted for. 

Table 3 also presents measures of the 
distribution of induced gross output. For 
the nation, gross output increases by about 
$3 billion. About 53 percent of this in- 
crease accrues to the South, while the 
North Central region receives almost a 
third. The Northeast and West each ac- 
count for 5 and 11 percent, respectively. 
Impact indicators are also shown in the 
table.*? While these results indicate a sub- 


2 This indicator is analogous to that described in fn. 29. 
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TABLE 3—DisTRIBUTION OF NET TRANSFERS OF A NEGATIVE INCOME Tax AND INDUCED 
PRODUCTION BY REGION, 1973 





Total Net Transfers 
Region ($ millions) 
Northeast $—415.5 
1) CT, ME, MA, NH, 
RI, VT —61.0 
2) NY —222.1 
3) PA, NJ —132.4 
North Central —173.1 
4) OH, MI —145.2 
5) IN, IL —88.8 
6) WI, MN —11.6 
7) IA, MO 26.0 
8) KS, NB, ND, SD 46.5 
South 655.0 
9) DE, DC, MD ~—35.0 
10) VA, WV 7.2 
11) NC 52.4 
12) SC 66.5 
13) GA 15.9 
14) FL —4.5 
15) KY, TN 75.4 
16) AL 58.2 
17) MS 165.5 
18) AR, OK 36.9 
19 LA 122.8 
20) TX 93.7 
West —66.2 
21) AZ, CO, ID, NM, UT, 
NV, WY, MT, AK 77.5 
22) WA, OR, HI 12.9 
23) CA —156.6 
Total =0 


stantial impact on the South, its share of 
total gross output is significantly smaller 
than its share of either net transfers or 
consumption expenditures. There is a sub- 
stantial leakage of generated demands out 
of the region. The extent of this leakage is 
indicated in Table 4 which shows 1) the 
ratio of gross output to consumption ex- 
penditures induced by the program for 
each of the major regions and the nation, 
and 2) the difference between per capita 
net transfers and per capita gross output 
induced by the program. While the ratio 
of gross output to consumption expendi- 
tures is 1.9 for the nation, it is between 1.4 


Per Family Net i 
Transfer ($) 





Gross Output 
(million $) 


Ratio of Gross 
Transfers to Taxes 


$—26 .55 150.1 
—16 .70 ` 48.6 
—37 .40 —24.8 
—21 .62 126.3 

—9 .82 905.0 
—23 -60 265.3 
—16 70 210.5 

—4 92 131.9 

12 1.29 169.9 

32 1.78 127.2 

33 1.73 1570.9 
—20 68 43.3 
4 1.08 78.4 
33 1.83 134.0 
77 2.90 83.6 
11 1.28 75.4 
1—2 .97 53.0 

34 1.92 186.5 

58 2.31 91.7 

203 9.17 189.8 

29 1.64 97.1 

98 4.00 220.3 

27 1.55 317.7 

—6 -90 342.1 

29 1.58 165.2 

6 1.13 80.3 
22 62 96.6 
=0 2968.1 


and 1.5 for both the South and the West. 
For the North Central region, the ratio is 
3.6. Similarly, while the North Central 
region experiences negative net transfers 
from the NIT, the difference between per 
capita gross output and per capita net 
transfers for that region is about 130 per- 
cent of that in the South and about 165 
percent of that in the West. As a result of 
the structure of interregional and inter- 
industry relationships, then, a substantial 
share of second, third, and mth order de- 
mands falls on sectors whose productive 
capacity is concentrated in the North Cen- 
tral region. The high concentration of net 
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TABLE 4—Inpicators oF OUTPUT LEAKAGE 
FOR THE NIT SIMULATION 
s 








Ratio of Gross Per Capita Gross 
Output to Con- Output less Per 


sumption Capita Net 

Region Expenditures Transfer ($) 
Northeast a $:3.57 
North Central 3.6 19.01 
South 1.4 24.60 
West 1.5 11.69 
United States 1.9 14.64 


a This ratio cannot be calculated as estimated con- . 


sumption expenditures are negative for this region. 


transfers in low-income regions is eroded 
in the exchange and production process so 
that the stimulation of economic activity 
in these regions is substantially smaller 
than the pattern of net transfers would 


imply. 
VI 


This study has extended the framework 
for evaluating the economic impacts of 
tax-transfer policy by the construction and 
implementation of a short-run, multire- 
gional multisectoral model. The model per- 
mits analysis of both policy-stimulated re- 
source reallocations and redistributional 
impacts; here the redistributional effects— 
by income class and region—were em- 
phasized. 

The analysis has demonstrated that the 
indirect output and employment effects of 
the NIT tend to offset its primary dis- 
tributional impact. Although the proposal 
has as its primary objective poverty reduc- 
tion, relatively more high skill-high wage 
jobs are created than low skill-low wage 
jobs. Moreover, although the bulk of net 
transfer benefits are targeted at low in- 
come (primarily southern) states, most of 
the indirect employment and output gains 
are recorded in the relatively prosperous 
North Central and Northeast regions. 

While results such as these expand the 
basis for evaluating proposed transfer poli- 
cies, they neither comprehend the full 
range of economic impacts nor are they 
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immune from criticism. To facilitate em- 
pirical development of the model, several 
likely behavioral responses had to be su- 
pressed: hence, induced changes in labor 
supply, migration, and household struc- 
ture were not investigated. Consumption 
expenditure responses were based on 
changes in current disposable income; cur- 
rent account Leontief production functions 
implying homogeneity, linearity, and non- 
substitutability were employed; and con- 
stant market prices were presumed. No 
estimates were made of the distributional 
impacts of induced income streams other 
than earnings. It is expected (a priori) 
that the net impact of these omitted 
effects—especially those related to wage 
rate inflexibility,’ restricted labor supply, 
absence of household labor and investment 
demands, and the distributional impact of 
nonlabor income—would tend to reinforce 
the indirect distributional impacts pre- 
sented above. Moreover, the model is de- 
signed to,evaluate short-term effects and 
does not illuminate long-run or compari- 
tive equilibrium effects of policy changes. 
For policy purposes, these results sug- 
gest that the regional and income redistri- 
butional impacts of direct tax-transfer 
policies may not be as powerful as evalua- 
tions based on only primary incidence ef- 
fects indicate. Given the pattern of in- 
duced effects, such policies may lose some 
of their edge when compared to, say, public 
employment programs or other policies 
with high employment impacts on low-skill 
workers. Moreover, if the induced shift in 
the skill composition of labor demand is 
combined with some presumed policy-in- 
duced reduction in the supply of low-skill 
labor, the future budgetary costs of the 
program are likely to be in excess of the 
first-year estimates presented here. 


% With imperfect occupational mobility, relatively full 
employment, or segmented labor markets, a shift in the 
structure of labor demands toward high skill occupations 
may lead to relative wage rate—and, hence, earnings— 
increases in these occupations. This result would magnify 
the adverse indirect distributional effects described 
above. 
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Illiquidity, Consumer Durable Expendi- 
ture, and Monetary Policy 


By FREDERIC S. MISHKIN* 


In the literature on consumer durable 
expenditure,! monetary policy has a major 
impact either through interest rate? or 
liquid asset (real balance) effects. The the- 
oretical justification for the inclusion of 
liquid assets as an important determinant 
of consumer durable expenditures is not 
particularly strong,’ and results with this 
variable have been mixed.4 Yet, even 
. though there is a solid theoretical basis for 
monetary policy effects through interest 
rates, empirical econometric work has 
rarely found these effects to be sub- 
stantial.* 

One possible conclusion from research 


* Teaching assistant, department of economics, 
Massachusetts Institute of Technology. I want to thank 
Stanley Fischer, Paul Joskow, Franco Modigliani, 
William Poole, and the participants in the Money 
Workshop at M.I.T. for their helpful comments. I would 
also like to thank Roger Hankin for computational as- 
sistance. This research was conducted while I was the 
recipient of a NSF Graduate Fellowship. Further research 
support has been provided by the Federal Reserve Bank 
of Boston. The evidence and conclusions set forth here 
are solely my own, and do not indicate concurrence by 
the Federal Reserve System. 

1See Franco Modigliani; Michael Hamburger; F. 
Thomas Juster and Paul Wachtel (1972a); Michael 
McCarthy; Albert Hirsch, Maurice Liebenberg, and 
George Green; Ta-Chung Liu and Erh-Cheng Hwa; and 
Otto Eckstein, Edward Green, and Allen Sinai. 

2 Classified with interest rate effects are the effects of 
installment credit terms. 

3 One justification for the inclusion of liquid assets in 
consumer expenditure equations is found in Arnold 
Zellner, David Huang, and L. C. Chau. 

4 In none of the models mentioned in fn. 1 does the 
liquid asset variable enter significantly and with the right 
sign—indeed it often enters with the wrong sign—in 
both equations for the autos and parts and nonauto 
components of consumer durable expenditure. 

5 Hamburger’s study seems to be the only piece of 
empirical work where these effects are substantial. Yet, 
he only finds these powerful effects when interest rates 
enter his equations with very long lags. 
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in this area is that monetary policy has 
only a marginal effect on consumer durable 
expenditures. Another possibility, how- 
ever, is that channels of monetary policy 
as yet unexplored might be a crucial de- 
terminant of this type of expenditure. 

This paper studies the neglected illiquid 
aspect of the consumer durable asset. It 
finds that increased consumer liabilities are 
a major deterrent to consumer durable 
purchases and increased financial asset 
holdings a powerful encouragement. The 
results show that monetary policy has a 
strong impact on consumer durable ex- 
penditure through two additional channels 
of monetary influence: 1) Monetary policy 
affects the price of assets in the economy. 
Consumer financial asset holdings, thereby 
affected, influence expenditure on durables. 
2) Past monetary policy will have affected 
the cost and availability of credit, thus 
influencing the size of consumers’ debt 
holdings and hence consumer durable ex- 
penditure. 

The paper proceeds in the following 
way: the next section develops a model 
which determines the effects of consumer 
durable illiquidity on the desirability of 
this asset; the’ second section contains ag- 
gregate time-series tests of this model; and 
the final section discusses the implications 
for monetary policy and contains conclud- 
ing remarks. 


I. Illiquidity of the Consumer 
Durable Asset 


One aspect of the consumer durable as- 
set that distinguishes it from financial 
assets is its illiquidity. Well-developed cap- 
ital markets exist for most financial assets, 


VOL. 66 NO, 4 


and cash can be generated with a mini- 
mum of cost in time, money, and effort by 
selling them in their near perfect markets. 
Capital markets for used consumer dura- 
bles are, on the other hand, highly imper- 
fect. Durable goods are very heteroge- 
neous, and much information which is 
costly to obtain is needed to determine 
their value.® Also the bulk and difficulty in 
handling of durables leads to high trans- 
action costs in their purchase or sale. 
These transaction and information prob- 
lems lead to a wide spread between the 
price the consumer receives from selling 
his used consumer durable and its value in 
use.” 

A simple two-period model of the effects 
of consumer durable illiquidity on the de- 
sirability of this asset is developed below. 
It is shown that the nature of markets for 
consumer durables forces the consumer to 
take account of his balance sheet status, 
ie., his debt and financial asset position, 
as well as the riskiness of his income 
stream, in determining the desired level of 
his consumer durables stock. 

Assume that a consumer buys a unit of 
durabies with price equal to unity at the 
beginning of period one. The durable’s in- 
use value at the end of the period would be 
1—d, where dis the depreciation rate.® Yet, 
if the consumer suffers a shortfall in in- 
come so that the durable good has to be 
sold in a distress manner, its full value can- 


6 For example, how well has the owner treated his 
durable, has it been damaged, how frequently has it been 
used, was it a lemon to start with, etc. 

1 The value-in-use is the present discounted value of 
the durable’s flow of services. 

8 To see why costly information would lead to a spread 
between selling price and in-use value, see George 
Akerlof. In an extreme case no organized market might 
exist as a result of information problems. The absence of 
organized markets for many types of used consumer 
durable goods is quite common. 

? In the case of a durable where there is a planned 
trade-in, the expected costs incurred in the trade-in— 
transactions and otherwise—are included in depreciation. 
The vaiue of the durable at the end of the period reflects 
these costs. 
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not be realized. Its illiquidity stems from 
the imperfect nature of the used con- 
sumer durable capital market. The degree 
of this illiquidity will be described by the 
variable g (¢<1), which is the fraction of 
in-use value that can be realized from a 
distress sale. This formulation is quite 
general: it is not dependent on any specific 
type of illiquidity loss; it includes the loss 
from a low sales price as well as from trans- 
action costs. If, as a result of an income 
shortfall, a distress sale of the durable at 
the end of the period is required to raise 
cash, then the realized value of the durable 
at the end of the period will be g(1—d),~ 
where ç is less than one. 

If there is no distress sale, the one- 
period opportunity cost Co of holding a 
durable rather than a financial asset will 
be: 


QJ) C=1-—-(—-d+r=r+d 


But if there is a distress sale as a result of 
an income shortfall, then: 


(2) Co=it—gi-@+r 
r+4+ (1—90 -— d) 


where © Cy=one-period opportunity cost 


ll 


10 The opportunity cost in equation (2) assumes that 
a consumer cannot borrow to cover his income shortfall 
or that the cost of borrowing over and above the yield on 
financial assets is more than (1—g)(1—d). It is well 
known that financial intermediaries are more than happy 
to make loans to consumers when they least need it and 
are extremely reluctant to make loans to consumers when 
they are in financial trouble. If the financial intermediary 
does make a loan at all to a consumer with an in- 
come shortfall, it charges a very substantial premium to 
compensate for the increased risk. Thus the assumption 
inherent in equation (2) is quite reasonable. If the dif- 
ference between the borrowing cost and the yield on fi- 
nancial assets is less than (1 —q){1 —d), the consumer will 
borrow instead of selling his consumer durables. This can 
be incorporated into the above model by replacing 
(1—g)(1—d) with the spread between the distress bor- 
rowing rate and the yield on financial assets. This leads- 
to the same results as found in the text. 

The reluctance of financial intermediaries to lend to 
consumers in financial trouble explains why most con- 
sumers hold debt and financial assets at the same time, 
even if borrowing costs for the consumer not suffering 
financial distress are somewhat higher than the yield on 
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of holding a durable, and r=one-period 
return on financial eassets (which is as- 
sumed certain). 

We can now view the opportunity cost 
of holding durable goods in an uncertain 
world with a Tobin-Markowitz mean- 
variance framework. If the probability of 
making a distress sale is p and not making 
a distress sale is 1— p, then 


(3) E(Q) = plr +d + (1—91 — d)] 
+0- prd 
=r +d + p — o) -— d) 
(4) Var (Co) = pA — DIA — oa- a)l 


where E and Var are the expectation and 
variance operators, respectively. 

A distress sale occurs whenever con- 
sumption! plus debt service (interest plus 
amortization) is larger than income, plus 
readily available financial assets; i.e., when 


(5) DS+CON—Y—FIN>0O 


where D.S= debt service 
CON = consumption 
Y = disposable income 
FIN = holdings of financial assets 


The permanent income hypothesis im- 
plies that 


(6) CON = kY 


where k= the propensity to consume out 
of permanent income, and Y= expected 
average (permanent) income. If income is 
a normally distributed random variable, 
then using the standard normal distribu- 
tion formula we may write: 





financial assets. When a consumer suffers a drop in 
income, financial assets are a buffer that help prevent the 
consumer from taking losses either by selling his durables 
or borrowing at inflated rates to raise cash; thus the 
consumer will not try to minimize his borrowings by 
holding no financial assets as he would in a world of 
absolute certainty and perfect capital markets. 

it Since a distress sale can be avoided at a relatively 
low cost by a reduction in consumer durable expenditure, 
consumption, not consumer expenditure, is the relevant 
variable for the necessity of a distress sale. 
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(7) p =f[(DS — FIN — (1 — k)F)/er] 


where cy=the square root of the income 
variance, with 


op op 
ODS” ”  ƏFIN 
op ô 
— > 0, and ——<0 
Ocy 


since & is usually assumed to be less than 
one. 

Debt service is a positive function of the - 
consumer’s liabilities at the beginning of 
the period, hence 

dDS 
a DEBT 


where DEBT = liabilities at the beginning 
of the period. Now: 


ðE(Co) 


(8) 

















(9) i (i — g) (1—4) 
ee ap aDSs l = 
ODS ð DEBT 
dE(Co) E $ 
(10) py T20 Dlr a 
ð E(Co) E $ 
(11) arn aia (1 — g)(1 — @) [2] >0 
E(Co 
a) A a -a| Z] <o 
and 
ð Var (Co) e _ ot aa 
(13) “ODER dE (1-9) - @] 
ap  aDS 
ea) Ess al 
ð Var (Co) 
(14) aero [(1 — g)(1 — d) 





tt 22] PA 
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(15) ae = [0-90 -p 
ap 
-[1 — 29] Fal 
Var Co 
Gee ZO agaaa] 


ae 


If the probability of a distress sale is 
less than one-half (p<1/2) for consumer 
durables, which would certainly seem to be 
the case for most individuals in our econ- 
omy, then!? 


ð Var (C 8 Var (C 
an SOE g, EK g, 
ð DEBT OFIN 
ð Var (C 6 Var (C 
ar ( o) ; i 0) 20 
Ocy oY 


In a Tobin-Markowitz mean-variance 
model, both a lower expected opportunity 
cost and a lower variance are preferred.’ 
Therefore, a consumer durable is a more 
desirable asset: the lower the debt hold- 
ings, the higher the financial asset hold- 
ings, the lower the variance of income, and 
the higher is expected income in this 
period." 


2 As can be seen in an appendix available from the 
author, the assumption that p is less than one-half is 
certainly not needed for the debi and financial asset 
results obtained here. 

33 If the consumer has a diversified portfolio, then the 
capital asset pricing model applies; he prefers a lower 
mean opportunity cost and a lower covariance with the 
market return. If the correlation of the opportunity cost 
of holding a durable and the market return is positive 
and reasonably constant, then a lower variance of the 
opportunity cost is preferred as in the simple mean- 
variance model used above. Richard Bower and Donald 
Lessard indicate that for most situations the simple 
mean-variance model usually leads to the same decisions 
as the capital asset pricing model. 

4 The model above is quite simple and gives a nice 
neat result, yet it does make the unrealistic assumption 
that consumption cannot be lowered below its desired 
level to meet the problem of an income shortfall, or that 
it would be more costly to do so than to incur a loss from 
distress selling a consumer durable. Furthermore, the 
mean-variance model used here requires special assump- 
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II. Time-Series Tests of the 
Liquidity Model 

A stock adjustment model incorporating 
the results of the “liquidity” model of the 
previous section is developed here. It is 
tested on quarterly aggregate time-series 
data for consumer durables expenditure 
and its two component parts: autos and 
parts expenditure, and nonauto consumer 
durables expenditure. The models are 
estimated over the period 1954-I through 
1972-IV, with the exclusion of quarters in 
which there were auto strikes, i.e., 1964-IV 
to 1965-II and 1970-IV to 1971-II.}> All 
quantities are in real per capita terms 
(thousands of 1958 dollars per capita) with 
flows as seasonally adjusted annual rates.}® 


A. The Model 


The literature views a consumer durable 
as-an asset in the portfolio which yields a 
return of consumption services; the con- 
sumer derives benefits from the services of 
the stock, not from the flow of durable 
purchases.!’? The consumer thus desires a 


tions which have been objected to in the literature. A 
more general model, found in an appendix available from 
the author, has been developed which does not rely on 
the special assumptions of the mean-variance model and 
allows the consumer to meet an income shortfall by 
lowering his consumption below its desired level. The 
results for the effects of debt and financial asset holdings 
on the desirability of the consumer durable asset are the 
same in this model as in the mean-variance model pre- 
sented above. The more general model is not used here 
because its exposition is not as simple, and because the 
role of income stream riskiness is not as clear. 

18 Strong strike effects are felt in both the quarter of 
the strike and the quarter following. Use of first-order 
serial correlation corrections necessitates excluding the 
second quarter following the strike from thé sample 
period as well as the two previous quarters in the con- 
sumer durables and autos and parts estimations. These 
quarters were also excluded for the nonauto consumer 
durables estimations because aberrations in the auto 
sector might have an impact on nonauto durable pur- 
chases. In fact, model estimates for the nonauto con- 
sumer durable sector were not appreciably affected when 
the excluded quarters were included in estimating the 
models. 

16 The sources of these data are described in another 
appendix available from the author. 

17 See Arnold Harberger, Gregory Chow, Modigliani, 
Richard Stone and D. A. Rowe, and Juster and Wachtel 
(1972a). 
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certain stock of durables which is a func- 
tion of permanent income and the user 
rental cost of capital. The liquidity model 
developed in the previous section indi- 
cates that, in addition, the desired durables 
stock is a function of the value of the con- 
sumer’s debt and financial asset holdings 
at the beginning of the period. Therefore: 


(18) K* =}J(Yp, CAPC, DEBT, FIN) 
+ Ea 


where K*=real per capita desired stock of 
durables, 
Y,=real per capita expected aver- 
age (permanent) income, 
CAPC=user rental cost of consumer 
durable capital’! 
(RCB+D)(PCD/PCON), 
RCB= Moody’s AAA corporate bond 
rate, 
D=annual depreciation rate,” 
PCD=consumer durables implicit 
price deflator, 
PCON = consumption implicit price de- 
flator, 
DEBT=real per capita debt holdings 
of households—beginning of 
quarter, 


18 The user rental cost of consumer durable capital 
used here is completely analogous to the user rental cost 
of capital in the investment studies of Robert Hall and 
Dale Jorgenson and of Charles Bischoff. The interest rate 
in the formula above is a nominal interest rate, not a 
real interest rate as would be appropriate in the Hall- 
Jorgenson formulation; thus the effect of inflaticn on 
consumer durable expenditure is not incorporated into 
this model. Attempts were made to estimate the effect 
of inflation on consumer durable expenditure and include 
it in the model, yet experiments with varied distributed 
lags of past inflation rates proved fruitless; no significant 
effects could be obtained. This is not surprising,for the 
effect of inflation is by no means clear. On one hand, with 
constant nominal interest rates inflation lowers the user 
rental cost of capital and encourages durable expendi- 
tures. Yet evidence from consumer surveys indicates 
that inflation increases consumers’ perceptions of un- 
certainty (see Juster and Wachtel, 1972b), and this has 
a depressing effect on consumer durable expencitures. 

19 The assumed depreciation rate used in calculating 
the capital cost measure for all consumer durables is .20, 
while it is .25 for autos and parts, and .15 for nonauto 
consumer durables. 
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FIN =real per capita gross financial 
asset holdings of households 
(includes demand deposits 
plus currency, time and sav- 
ings deposits, bonds, corpo- 
rate equity, life insurance and 
pension funds, and other mis- 
cellaneous assets) —beginning 
of quarter, ` 

Ea= additive error term. 


When expected income is high, and the 
desired durables stock is high, a change 
in the user capital cost should: cause a 
larger dollar change in the desired stock of 
durables. Thus, equation (18) is linearized 
with the coefficient of permanent income a 
linear function of the user rental capital 
cost,” i.e., 


(19) K*=a+(b+cCAPC)Yp 
+ d DEBT +e FIN + Ea 


Consumer durable expenditure is mod- 
eled with the stock-adjustment or so-called 
flexible-accelerator model which views 
consumers as adjusting only slowly to their 
desired stock of durables. The change in 
the stock, i.e., net investment, is only a 
fraction, d, of the gap between the desired 
and actual stock at the beginning of the 
period. Net investment is also viewed as a 
function of transitory income because: 
1) some portion of transitory income and 
hence saving should be reflected in con- 
sumer durable purchases; and 2) transi- 
tory income is a proxy to some extent for 
perceptions of income variance?™?? which 


20 This assumption is not critical to our argument. If 
K* is alternatively assumed to be a linear function of the 
right-hand side variables in (18), i.e., 


(19a) K*=a+b¥r+c¢CAPC+d DEBT 
+eFIN + Ea 


the fit of the estimated model and the asymptotic ł- 
statistics of the coefficients (except for the constant term) 
change hardly at all, and the important empirical results 
of this paper still hold. 

21 Transitory income is a cyclical variable which is 
related to the probability of a worker losing his job and 
suffering an interruption of his normal income stream, 
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the liquidity model indicates affects the 
desired stock of durables and hence net 
investment.” Therefore: 


(20) (K — K) = 
MK* — Kı) + JYr + Ep 


where 


K=real per capita stock of durables 
at the end of quarter, 
= the quarterly adjustment rate, 
Y;=real transitory income per capita, 


When transitory income is low, workers have a high 
probabilty of being laid off and have a larger income 
variance, and when it is high, workers have a low prob- 
ability of being laid off and have a ccrrespondingly lower 
income variance. 

2 The unemployment rate is also a cyclical variable 
that reflects the probability of losing one’s job and is 
related to income stream variance. If transitory income 
is excluded from the expenditure model and the unem- 
ployment rate is used as a proxy for income variance in 
its place, it enters with the appropriate negative sign 
(indicating that higher income variance depresses con- 
sumer durable demand). It is statistically significant at 
the 5 percent level or higher in regression models for all 
consumer durables and its two component parts: nonauto 
consumer durables and autos and parts. The debt and 
financial asset variables results are not qualitatively dif- 
ferent when unemployment is usec in the expenditure 
models instead of transitory income, 

2 Attempts to find further measures of perceived in- 
come variance were unsuccessful. The unemployment 
rate, the Survey Research Center (SRC) consumer senti- 
ment index, a filtered version of this index (see Juster 
and Wachtel, 1972b), a.crude measure of perceived risk 
in the financial markets using yield spreads between low 
grade corporate bonds and comparable government 
securities, and calculated income variance from past 
data, were all tested in the equaticn (22) model shown 
here. Only the unemployment rate and the filtered SRC 
index proved to be statistically significant in any regres- 
sion equation. Both of these variables were significant in 
the autos and parts regressions, yət the transitory in- 
come and adjustment speed coefficient took on unreason- 
able values. Furthermore, both variables had the wrong 
sign in the nonautos regression. The failure to find 
further measures of consumers’ perceptions of income 
variance is not a severe problem. The estimated effect of 
financial asset holdings on the desired consumer durables 
stock should in any case reflect perceived income vari- 
ance effects because of high correlation of the perceived 
variance and asset measures. When perceived income 
variance increases, a higher risk premium would probably 
be used in discounting the earning streams of equity. 
This causes a lower valuation of equity; thus the value 
of financial assets falls. A strong negative correlation 
between the gross financial assets measure and perceived 
income variance is thus expected. 
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Eg= additive error term, 
and subscripts refer to the time period of 
the K variable. 

Consumer durable expenditures, or equiv- 
alently, gross investment in consumer du- 
rable goods, equals the sum of net invest- 
ment and replacement. Assuming a quar- 
terly replacement rate of 6: 


(21) EXP/4 = Kı + (K — K) 


where EXP=real per capita consumer 
durable expenditures at an annual rate. 
Combining equations (18) through (21) 
we derive the model to be estimated: 


(22) EXP = 4a + [4.5 + 44¢c CAPC|YVp 
+ 4\d DEBT + 4de FIN 
+ 4fYr + 4[6 — AK + u 


where u= additive error term=4(\E4+ Ez). 

The signs of all the coefficients of equa- 
tion (22) are easily determined. The coeffi- 
cients on permanent and transitory income 
should both be positive because increased 
permanent or transitory income encour- 
ages consumer durable purchases.™ In- 
creased user capital costs should discour- 
age purchase of consumer durables; this 
implies that 4dc is less than zero. The 
lagged stock coefficient will be negative if 
the speed of adjustment is higher than the 
replacement rate—the usual case. 

The results of the previous section indi- 
cate that illiquidity of the consumer du- 
rable asset should lead to a positive FIN 
coefficient and a negative DEBT coeffi- 
cient in the above model. Changes in the 
value of financial assets for the wealthy, 
for whom liquidity is not a problem, might 
have a smaller impact on consumer du- 
rable expenditure than for the middle or 
lower income groups. For this reason, the 


*4 The transitory income coefficient should be positive 
not only because transitory income might be saved in the 
form of consumer durables, but also because a rise in 
transitory income indicates that consumers’ income vari- 
ance may have declined, thus increasing the desired 
stock of durables and durable purchases. 
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unequal and highly skewed distribution of 
financial asset holdings in this country 
would tend to sharply lower thetaggregate 
financial assets coefficient in a model esti- 
mated on aggregate time-series data. On 
the other hand, consumer liabilities are 
distributed far more equally than financial 
assets; thus the coefficient on consumer 
liabilities should still retain a high value 
in time-series estimations. Even though the 
liquidity model does not imply that for an 
individual the debt coefficient should be 
markedly larger in absolute value than the 
financial assets coefficient, this result might 
be expected in time-series estimates of 
these coefficients which reflect the dis- 
tribution effects described above. 


B. Empirical Estimates 


Equation (22)—whether it be estimated 
for expenditures on all consumer durables, 
or for autos and parts and nonauto con- 
sumer durables expenditures—is just one 
equation in a simultaneous system; thus 
simultaneous equation bias will result from 
ordinary least squares estimation. In the 
above model this bias would be especially 
severe for the debt coefficient.” To avoid 
least squares bias, an instrumental vari- 
able technique has been used.?* Strong 
serial correlation is evident in all the re- 


% Ordinary least squares estimates of the debt coeffi- 
cient would be severely biased upward if the error term 
is positively serially correlated—the usual case. A posi- 
tive error last period would imply a positive error in the 
current period, while increased durable purchases last 
period—a result of the positive error term-—would lead 
to increased debt holdings at the beginning af the cur- 
rent period. The debt variable and the error term would 
thus be positively correlated, and this would ‘ead to an 
upwardly biased ordinary least squares coefficient esti- 
mate. A comparison of the ordinary least squares and 
instrumental variables estimates of equation (22) indi- 
cates that the bias in ordinary least squares estimates is 
of the predicted direction and is quite strong. 

6 The list of instruments includes unborrowed reserves 
at member banks plus currency outside of banks, the 
discount rate, exports, federal government expenditures, 
the effective rate of personal income tax, these five vari- 
ables lagged one period, the constant term, and popula- 
tion. 
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gression equations, and to achieve efficient 
estimates a first-order serial correlation 
correction has been made using Ray Fair’s 
method and the appropriate additional in- 
struments.2"8 The results for each sector 
are denoted by superscripts: D for all con- 
sumer durables; A for autos and parts; and 
NA for nonauto consumer durables. 

The estimates for consumer durables are 
as follows, with asymptotic #-statistics in 
parentheses. The coefficient on u is the 
first-order serial correlation coefficient. 


(23) EXP? = — 3378+ .2693 Yr 
(—2.45) (3.89) 


+ (4295 — 4527 CAPC)Yp 
(2.40) (—2.41) 


D 
— .0014 Kı — .2167 DEBT 


(—.01)  (—4.63) 
+ 0453 FIN + .5527 u 
(4.08) 


R? = 9932; Durbin- Watson = 1.90; Standard 
Error = 007529, 


The results are good. The coefficients 
of the debt and financial asset variables 
have the signs hypothesized by the liquid- 
ity model and are highly significant; the 
coefficients are over four times their re- 
spective asymptotic standard errors. The 
depressing effect of debt holdings on con- 
sumer durable purchases is quite substan- 
tial; for every $1 of debt held at the begin- 
ning of the quarter, durable purchases at 
an annual rate will be decreased by 22¢. 
The value of financial asset holdings has a 


2 Except for the lagged stock coefficients, regression 
estimates where there was no correction for serial cor- 
relation were not appreciably different from the corrected 
regression estimates. The serial correlation corrected 
regressions exhibited a higher adjustment speed of de- 
sired to actual stocks. 

28 Ordinary least squares estimates using a Cochrane- 
Orcutt technique for autocorrelation correction are pro- 
vided in an appendix available from the author. Quali- 
tatively the results are similar to those in the text (i.e., 
signs and ¢-statistics), though coefficient estimates some- 
times differ by as much as 30 percent. 
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significant positive effect on the demand 
for durables, though, as migat be expected, 
it is not as strong as the depressing effect 
of debt; an extra dollar of financial assets 
held at the beginning of the quarter leads 
to 43¢ of increased durables purchases. 

In addition, the Fr, Yp, and CAPC? 
coefficients are all significant and of the 
expected sign in the estimated equation 
above. The magnitudes of these coefficients 
are also quite reasonable; 27¢ of a $1 in- 
crease in transitory income is spent on 
consumer durables, while a $1 increase in 
permanent income leads tc somewhere in 
the neighborhood of 34¢ of increased du- 
rables expenditures. At the means of the 
sample data the interest rate elasticity of 
consumer durables expenditure is —.14, 
while the price elasticity is —.71. The 
lagged stock coefficient implies that ap- 
proximately 6 percent” of the discrepancy 
between desired and actual stocks of du- 
rables is made up within the quarter; this 
is an annual adjustment rate of 22 percent. 

The consumer durables demand model 
presented so far only allows for lags in the 
adjustment of actual to desired consumer 
durable stocks; i.e., no decision lags are 
allowed in the consumer’s determination of 
his desired stock. This assumption seems 
rather naive. The consumer may acquire 
information on his user rental cost of du- 
rables slowly, and thus his decision on his 
desired stock of durables may be influenced 
by past as well as present user rental costs. 
Capital gains or losses may not be con- 


sidered fully part of financial assets until 


they are realized. Movements in common 
stock prices, which lead to unrealized 
capital gains or losses in the short run, 
should not have their full impact immedi- 
ately; instead, the valuation of common 
stock would affect the desired consumer 
durables stock with a distributed lag. 


29 This assumes a quarterly replacement rate of 
.05625, which is the depreciation rate used in computing 
the consumer durables stock. 
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To test for the possibility of the lags 
described above, experimentation with 
polynomial distributed lags of the user 
rental cost variable and stock market fi- 
nancial assets have been pursued. There is 
no improvement in the standard error of 
the regression or asymptotic /-statistics 
from a lag on the capital cost variable. It 
seems that the consumer does not take 
long to acquire information on his cost of 
capital. On the other hand, a substantial 
improvement in fit is obtained when the 
value of stock market assets affects the 
desired stock of durables with a distributed 
lag. The liquidity model implies that there 
should be no differences in the effect of 
stock market and non-stock market assets 
on consumer durable desirability; thus the 
sum of the lagged stock market asset co- 
efficients should be equal to the coefficient 
of unlagged non-stock market financial as- 
sets. Applying this a priori equality as a 
constraint, experiments with polynomial 
distributed lags constrained to be zero at 
the tail resulted in an endpoint con- 
strained, second degree polynomial with a 
four-quarter lag having the best fit (lowest 
standard error of the regression). The re- 
sult using instrumental variables and 
Fair’s method is: 


(24) EXP? = — 5239+ .2167 Yr 
(—3.30) (2.94) 


+ (.7026 — .6409 CAPC®) ¥p 
(3.39) (—3.25) 


D 
— .2630 Kı — .3118 DEBT 
(—1.18)  (—4.43) 


+ .0632 NSFIN 


+ 0231 STK + .0173 STK. 
(3.50) (4.61) 


30 The null hypothesis that this constraint is valid can- 
not be rejected at the 5 percent level. This hypothesis 
was tested with a two-tailed asymptotic t-test. The 
asymptotic ¢-statistic equals .3276 while the critical ¢ at 
the 5 percent level is approximately two. 
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+ 0121 STK 
(2.75) | 


+ 0074 STR-s 
(1.58) 


+ 0034 STK_4 + .6383 41 
(1.03) 


4 
coefficients of STK; = .0632 
2 * (£10) 


R? =.9940; Durbin-Watson =2.01; Standard 
Error = .007104. 


STK = real per capita value of house- 
holds’ stock market asset hold- 
ings—beginning of quarter. 

NSFIN = real per capita non-stock mar- 
ket financial asset holdings 
of households—beginning of 
quarter= FIN —STK. 


The lag pattern of equation (24) has a 
desirable shape, with a stronger impact on 
durables expenditure from more recent 
movements of stock market asset holdings. 
Furthermore, the overall impact of gross 
financial consumer assets ọn durables ex- 
penditures is larger in the lagged equation 
(24), than in the unlagged version (23): 
the overall financial assets coefficient is 
.0632 in (24) vs .0453 in (23). The debt co- 
efficient also increases in absolute value in 


(24); $1 of increased debt holdings now- 


leads to a 31¢ decrease in durables pur- 
chases. The Yr and Fp coefficients still 
have reasonable magnitudes in this regres- 
sion and are significant at the 1 percent 
level, while the lagged stock coefficient 
now implies that over 12 percent of the 
discrepancy between desired and actual 
stocks is made up within the quarter—an 
annual adjustment rate of approximately 
40 percent. This speed of adjustment is 
quite plausible and is in the middle of the 
range of estimated adjustment speeds in 
other consumer durable studies. 


31 See Harberger. 
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A striking result of allowing a dis- 
tributed lag on stock market financial as- 
sets is the increase in absolute value of the 
capital cost coefficient and the rise of its 
asymptotic t-statistic to a value over three. 
In this model, the user rental cost of cap- 
ital, and hence interest rates, has a strong 
and significant effect on consumer durable 
purchases. At the sample means the inter- 
est rate elasticity of consumer durable pur- 
chases is —.20. 

To put the regression results of (23) and 
(24) in perspective, it would be worth- 
while to compare them to results from a 
regression which does not include the debt 
and financial asset terms which are impli- 
cations of the liquidity model. Instru- 
mental variable estimates using Fair’s 
method for this “standard” stock-adjust- 
ment consumer durables model are as fol- 
lows: 


(25) EXP? = — .2205 + .1954 Yr 
(—1.52) (2.01) 


+ (.4611 — .7982 CAPC®)Yp 
(2.39) (—3.10) 


_D 
— .0535 Kı + .7846 u 
(—.23) 


R?=.9919; Durbin- Watson = 1.75; Standard 
Error = .008111. 


The regression results of equation (23) 
and especially (24), which incorporate the 
liquidity model, are much superior to the 
results of the standard regression (25). 
The fit is better and the autocorrelation 
coefficient—an indicator of specification 
error—is far lower. The Fr and Fp co- 
efficients are not as statistically significant 
in the standard regression, and the speed of 
adjustment—a quarterly rate of 7 per- 
cent—is somewhat low. 

The model of equation (22) has also 
been estimated for the autos and parts, and 
the nonauto consumer durables sectors 
separately. Regression estimates using in- 
strumental variables and Fair’s method 
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TABLE 1—AuTo AND PARTS REGRESSIONS 


Instrumental Variables Estimates Using Fair’s Method 
Dependent Variable: EXP4 











Equations 
Coefficient of (26) (27) (28) 
Constant Term — .1920 — 2591 — .1570 
(—2.89)  (~3.33) (—2.14) 
Yr . 1002 .0777 -0306 
(1.42) (1.08) (.34) 
Yp . 2142 .3133 .3432 
(2.74) (3.42) (3.25) 
CAPC4- Yp — .1834 — .2458 ~ .4578 
(—1.61) (—2.09) (—2.82) 
KA —.0194  —.2819 —.4453 
(~.08)  (—1.10)  (—1.40) 
DEBT — 1731 — .2149 
(—4.24) (3.63) 
FIN 0398 
(4.09) 
NSFIN .0486 
STK .0209 
(3.53) 
STK .0139 
(4.05) 
STK: 0083 
(2.09) 
STK_s D041 
(.97) 
STK 4 . 0014 
i (.45) 
È rmo STKL 19486 
(3.44) 
P .5163 -6045 -7630 
R2 9703 .9738 .9661 
Durbin-Watson 1.84 1.91 1.63 
Standard Error 007138 .007513 


006759 


Note: p=First-order serial correlazion coefficient. All 
other variables are as defined in the text. Asymptotic 
i-statistics in parentheses. 


appear in Tables 1 and 2. Experiments 
with endpoint constrained, polynomial dis- 
tributed lags were also carried out for 
these ‘sectors, and, as in the case for all 
consumer durable expenditures, the best 
fits were obtained with a four-quarter end- 
point constrained, polynomial distributed 
lag on stock market assets. The constraint 
that the sum of the STK coefficients should 
equal the coefficient on NSFIN was im- 
posed.” The estimates incorporating lags 


2 The null hypothesis that this constraint is valid 
cannot be rejected at the 5 percent level for either sector. 
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TABLE 2—NONAUTO CONSUMER DURABLE 
REGRESSIONS 


Instrumental ‘Variables Estimates Using Fair’s Method 
Dependent Variable: EX PNA 














Equation 
Coefficient of (29) (30) (31) 
Constant Term — .2697 — .3220 — 0753 
- (—3.31)  (—3.77) (—1.51) 
Yr 1511 1327 .1607 
(6.26) (5.16) (5.90) 
Yp 3558 4291 1210 
(3.32) (3.83) (1.99) 
CAPC%4.YVp — 2421 — 3149 — 2513 
(—2.94)  (—3.58)  (~2.90) 
EN —.2633  —.3644 .1389 
(—1.38)  (—1.85) (1.08) 
DEBT — .0672 ‘— 1021 
(—3.47) (—3.74) 
FIN .0089 
(2.52) 
NSFIN .0161 
STK 0046 
(2.10) 
STK 0041 
(3.17) 
STK_2 0034 
(2.23) 
STK_s 0025 
(1.55) 
STK 0014 
A (1.20) 
Ero STKL .0161 
(2.96) 
p .5758 .5912 .6325 
R ` 9974 .9975 .9970 
Durbin-Watson 2.09 2.17 1.99 
Standard Error .002574 .002540 .002724 





on stock market asset holdings also ap- 
pear in Tables 1 and 2. 

The results for both the autos and 
parts and nonauto consumer durable sec- 
tors are excellent. The debt and financial 
asset variables are of the right sign and 
are significant in all cases. The lag pattern 
of stock market assets in the lagged ver- 
sions of the model is very similar in both 
sectors and has a sensible shape; more 
recent movements in the value of stock 


The asymptotic t-statistic for the auto and parts and 


nonauto consumer durables regressions were .4294 and 
1,1728, respectively. The critical ¢ at the 5 percent level 
is approximately two. 
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market asset holdings have greater impact 
on purchases, as in the estimates for all 
consumer durables. The Yr, Yp, capital 
cost, and lagged stock terms are all of the 
expected sign and are usually significant. 
The magnitudes of these coefficients are 
also reasonable. The lagged versions of 
the estimated model for the two sectors, 
equations (27) and (30), do have a su- 
perior fit to the unlagged models, (26) and 
(29); and the quarterly speed of adjust- 
ment implied by these lagged models is 
over 12 percent for autos and parts, and 
over 13 percent’? for nonauto consumer 
durables; at annual rates these are both 
over 40 percent. 

It is interesting to note that the esti- 
mated debt and financial assets coefficients 
are so much larger in the autos and parts 
regressions than in the nonauto regressions, 
in spite of the fact that autos and parts 
make up not quite half of total consumer 
durable purchases. The consumer’s finan- 
cial position seems to have more impact 
on his decision to purchase an automobile 
than it does on his decision to purchase a 
household consumer durable.*4 This is a 
worthwhile subject for further research. 

Standard regression equations for both 
sectors where the debt and financial assets 
variables have been excluded have been 
estimated and appear as equations (28) 
and (31) in Tables 1 and 2. For both sec- 
tors, regression equations which incorpo- 
rate the results of the liquidity model are 
superior to the standard regressions. They 
have a better fit, a lower standard error, 
and a smaller autocorrelation coefficient. 
Furthermore, in the nonauto ‘consumer 


% These adjustment rates assume a quarterly replace- 
ment rate of .07 for autos and parts and .045 for nonauto 
consumer durables. 

% As a resul: of indivisibilities in the consumer’s port- 
folio, the absolute size of the loss from selling a durable, 
and not just the loss per unit of the durable, could be 
important to consumer behavior. High priced durables 
such as automobiles would have a greater potential 
absolute loss from a forced sale than low priced durables, 
and this might explain the result found above. 
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durables case the standard regression has 
an impossibly low speed of adjustment; 
only .5 percent of the discrepancy be- 
tween desired and actual stocks is made up 
within the quarter—an annual rate of 2 
percent. 

Disaggregation of the consumer durable 
sector into its autos and parts and non- 
auto consumer durables components has 
resulted in further tests of the liquidity 
model. The results are still strongly sup- 
portive of this hypothesis. 


II. Implications for Monetary Policy 
and Concluding Remarks 


The consumer durable expenditure model 
which incorporates the results of the liquid- 
ity model developed in this paper leaves 
monetary policy with a strong role to play 
in the demand for one of the most volatile 
components of gross national product. 
Three routes for monetary policy effects on 
consumer durable expenditures can now 
be envisioned. 

1) Monetary policy affects interest 
rates and hence the user rental cost of 
capital. Tight monetary policy which 
raises interest rates will be a strong de- 
terrent to consumer durable purchases be- 
cause of the high interest elasticity of con- 
sumer durable demand indicated by: em- 
pirical results in this paper. 

2) In a Tobin, Foley-Sidrauski theo- 
retical framework, monetary policy has a 
strong influence on asset prices in the 
economy. Tight monetary policy will lead 
to a iall in stock and bond prices and will 
thus result in a smaller valuation of the 
gross financial assets in the community. 
This will lead. to decreased purchases of 
durables because consumers’ financial posi- 
tions have deteriorated; they are now left 
with a high probability of income short- 
falls that would have to be met by the dis- 
tress sale of consumer durables or a drop 
in consumption. 

3) Past monetary policy will have 
affected the cost and availability of credit 
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to the consumer and will have thus affected 
the size of consumers’ liabilities. Easy past 
monetary policy which has encouraged the 
buildup of consumer debt holdings will 
eventually prove a deterrent to future con- 
sumer durable purchases. The increased 
debt holdings force the consumer to de- 
sire more liquid assets.’ 

Viewing the consumer durable as an il- 
liquid asset which must be traded in im- 
perfect capital markets has led to a con- 
sumer durables demand model where per- 
ceived risk, and consumer liabilities and 
gross financial asset holdings influence con- 
sumer durables expenditure. In contrast to 
other work on macro-economic financial 
asset effects where net wealth influences 
consumer behavior, this approach finds 
that the composition of the consumer bal- 
ance sheet is critical to spending deci- 
sions.’ The empirical estimates of this 
model have proved very encouraging, and 
several new and apparently potent chan- 
nels of monetary policy that affect aggre- 
gate demand have been proposed. Fur- 
thermore, a traditional path for monetary 
policy effects on consumer durable ex- 
penditure has proved to be quite powerful 
in the model estimated here. 

The liquidity model developed in this 
paper should also have applications in such 
áreas as residential housing demand, and 
this will be the subject of further research. 
Many producer’s goods, such as inven- 


% Simulations with a macro-econometric model (see the 
author) indicate that the two liquidity channels dis- 
cussed in (2) and (3) far outweigh the interest rate effects 
discussed in (1), and are indeed extremely important in 
the determination of aggregate demand. 

3 For example, see Modigliani. 

37 An important implication of the analysis of this 
paper is that changes in the composition of the house- 
hold balance sheet which leave net wealth unchanged 
can affect the expenditure behavior of households. An 
increase in indebtedness matched by an increase in hold- 
ings of nonfinancial assets which leaves net wealth con- 
stant would still lead to a future decline in consumer 
durable expenditure; a decrease in the value of financial 
asset holdings matched by an increase in nonfinancial 
asset holdings that left net wealth constant would also 
lea to a decline in consumer durable demand. 
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tories and producer’s durables are also il- 
liquid assets; incOrporating this feature 
into investment models might throw light 
on other possible channels of monetary 
policy effects in our economy. This avenue 
of monetary research should prove very 
fruitful. 
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Monopoly and the Rate of Extraction 
of Exhaustible Resources 


By Joseru E. Sricrirz* 


In some recent discussions of the “energy 
crisis,” the suggestion has been put forward 
that the oil producing countries or the oil 
companies have been acting collusively and 
have forced the price of oil to a level far 
higher than it would have been in competi- 
tive equilibrium. The object of this paper is 
to compare the rate of exploitation of an 
exhaustible natural resource in competitive 
markets with that of a profit maximizing 
monopolist. The basic result of my analysis 
is that there is a very limited scope for the 
monopolist to exercise his monopoly power; 
indeed, under the natural “first approxima- 
tion” of constant elasticity demand sched- 
ules, with zero extraction costs, monopoly 
prices and competitive equilibrium prices 
will in fact be identical. In other cases there 
is some tendency for a monopolist to be more 
“conservation minded” than a competitive 
market would be.: 


I. A Two-Period Model 


The basic intuition behind my result may 
easily be seen. First, consider a two-period 
problem. Assume that there are zero extrac- 
tion costs. We have a fixed stock of oil to 


* This work is an extension of research originally 
financed by the Energy Policy Project of the Ford 
Foundation. This work is supported in part by National 
Science Foundation Grant SOC74-22182 at the Insti- 
tute for Mathematical Studies in the Social Sciences, 
Stanford University. This paper was originally written 
while I was a visiting fellow at St. Catherine’s College, 
Oxford, 1973-74. Research support of the National 
Science Foundation and Ford Foundation is gratefully 
acknowledged. I am indebted to Partha Dasgupta, R. 
Zeckhauser, Geoffrey Heal, and an anonymous referee 
for discussions on the questions raised here. J. Sweeney 
has independently provided a similar analysis. 

1 This result is referred to in Robert Solow without a 
precise statement of the conditions under which it 
obtains. Milton Weinstein and Richard Zeckhauser es- 
tablish the optimality of the competitive market’s 
depletion of natural resources. 
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FIGURE 1 


divide between two periods. That part of the 
stock which we do not consume the first 
period will be consumed the second. In Fig- 
ure 1, I have plotted the demand curve 
this period, from the left, and the demand 
curve for next period, deflated by 1+7, where 
r is the rate of interest, from the right. In 
competitive equilibrium, an individual must 
be indifferent between selling a unit of oil 
today or tomorrow, so p= ftyi/(1-+7r). Thus, 
market equilibrium is the point of intersec- 
tion of the two demand curves. 

A monopolist, on the other hand, com- 
pares the marginal revenue he obtains this 
period with the marginal revenue, dis- 
counted by 1+7, he would obtain next period 
by transferring a unit of sales from this 
period to next. In Figure 1, I have drawn 
the corresponding marginal revenue sched- 
ules, and the monopoly equilibrium is the 
intersection of the two. As I have drawn 
the curves, they intersect at exactly the 
same value of sales this period as did the 
price schedules, i.e., the monopoly equilib- 
rium and the competitive equilibrium are 
identical. Clearly, if we have constant elas- 
ticity demand schedules, then price will be 
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proportional to marginal revenue, and the 
two equilibria will be the same. If the elas- 
ticity of demand next period is higher than 
this period, the ratio of marginal revenue to 
price will be higher next period than this 
period which means that at the competitive 
price, discounted marginal revenue next 
period exceeds marginal revenue this period, 
so it pays to sell more next period: the 
monopolist is more conservationist than the 
competitive market. Conversely if the elas- 
ticity next period is lower than this period. 

With extraction costs, the condition for 
competitive equilibrium is that rents, i.e., 
price minus extraction costs, c, rise at the 
rate of interest, i.e., 
Piri — ¢ 

1+~r 


while the corresponding monopoly condition 
is that net marginal revenues rise at the rate 
of intérest, 


hes 


MRuai— c 
1 -+r 


Clearly, with constant elasticity demand 
schedules, since marginal revenues are a frac- 
tion of price, net discounted marginal reve- 
nue nezt period is greater than that for this 
period, when discounted rents (price minus 
extraction costs) next period equal that of 
this period. Again it pays to contract sales 
this period and expand them next period; 
with positive extraction costs and constant 
elasticity demand schedules, a monopolist is 
more conservation minded than is socially 
optimal. 

As I shall show below,‘ these basic re- 
sults admit of considerable generalization. 
The basic argument is a simple one: the 
monopolist, like the competitor, eventually 
will exhaust all of the natural resource. It is 
not like a conventional commodity, where 
the total amount that will eventually be sold 
is smaller for a monopolist than for a com- 
petitor. Here, the only question is whether 
a monopolist can rearrange the patterns of 
sales over time to increase the present dis- 
counted value of his profits. My analysis 
suggests that his power to do this may be 
severely limited. 

In a multiperiod model with zero extrac- 


MR, — c= 
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tion costs, competitive equilibrium will en- 
tail price rising at the rate of interest, while 
monopoly will require the marginal revenue 
to rise at the rate of interest. But if there is a 
constant elasticity of demand, price is pro- 
portional to marginal revenue, so price also 
is rising at the rate of interest. Since equi- 
librium entails exhaustion of the stock of 
resources as time approaches infinity, the 
competitive market equilibrium and the 
monopoly are described by exactly the same 
set of equations: the two equilibria are iden- 
tical. This will be shown more formally in the 
next section. 


II. The Basic Model: Zero Extraction Costs, 
i Infinite Time Horizon 


Let the demand function for a quantity, g, 
of the natural resource, be of the form,? 


(1) p =f, %1>a>O 


where 1/(1—a) is the elasticity of demand. 
The monopolist wishes to 


(2) max Í i p(t)g(te**dt 


subject, of course, to the constraint on the 
total stock of the resource, So, 


(3) f g(t)dt < So 

0 
Substituting (1) into (2), and introducing A 
as the Lagrange multiplier on the constraint 


(3), our maximization problem may be re- 
formulated as 


(4) max J À [f(t)gze** — rg]dt 


implving that we set q(t) so that 


(5) ae*tHfge-? — A = 0 


which, upon substituting (1) and differentiat- 
ing logarithmically, yields 


2 Obviously, if «<0, one can obtain larger profits by 
reducing g. Some have suggested that the demand for 
oil in the very short run has less than unitary elasticity, 
but whether it is optimal for the monopolist to raise its 
price in these circumstances depends on the long-run 
demand elasticity as well. See Edmund Phelps and 
Sidney Winter. 
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(6) Per 

$ 
which is identical to the familiar condition 
for the time path of the price of a natural 
resource in a competitive market: the price 
must rise at the rate of interest. Again using 
(1), this is equivalent to 


A 


f — — 


(7) Sgr 
Thus, both the competitive market and the 
monopolist will satisfy the differential equa- 
tion (7) and the condition (3).? This implies 
that prices at each moment of time in the 
competitive and monopolistic markets are 
identical, and hence so must be the rate of 
utilization of the natural resource. Because 
of our assumption of constant elasticity, so 
long as f(t) >0,q>0. Hence, if f(t) >0 for all 
time, the resource is used up only asymp- 
totically. On the other hand, if f(t)=0 for 
t>T, then the resource is used up—in both 
the competitive and monopolistic markets— 
at exactly date T. 


IH. Increasing Elasticity of Demand 


There were two assumptions which were 
crucial to my result of the previous section— 
a constant elasticity which did not change 
over time, and zero extraction costs. In this 
and the next section, these two restrictions 
are removed. 

If the elasticity of demand increases over 
time—as we might expect—as a result of the 
discovery of good substitutes for the given 
resource,’ we obtain exactly the same equa- 
tion for the optimal value of p(t) as before 
(equation (5)). Differentiating (5) with re- 
spect to time, we obtain 


3 Equation (3) is essentially a boundary value condi- 
tion. 

‘In the limiting case, where the new substitute is 
available with an infinite elasticity of supply the mo- 
ment after discovery, if the date of discovery is known, 
the competitive and monopoly equilibria are identical. 
The case we have in mind here is where, say, a substi- 
tute is either not a perfect substitute, or does not have 
a perfectly elastic supply. 


q 
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FIGURE 2. INCREASING ELASTICITY OF DEMAND 


(8) Bate 
p & 


where, by assumption, a’>0. The rate of 
increase of the price will be slower for the 
monopolist than that in the competitive 
market.’ This in turn implies that if (3) is 
to be satisfied, the rate of utilization of the 
natural resource initially will be lower for the 
monopolist—the monopolist takes a more 
conservationist policy. Figure 2 compares a 
possible time profile of the utilization of the 
resource in the two markets.® 


IV. Extraction Costs 


A similar bias for a monopolist to follow 
an excessively conservationist policy emerges 
when extraction costs are taken into account. 
Let the extraction cost be constant per unit 
of extraction but be declining with time. 


5 Clearly, a more interesting case is that where the 
change in the elasticity of demand is an endogenous 
variable, say, a function of the price charged in the 
market. This turns out to be a far more complicated 
question, a special case of which is examined by Das- 
gupta and the author. 

§ Obviously, our formulation still is not as general as 
it might be, that is, within every period we assume 
constant elasticity demand curves. More generally, if 
the revenue function is of the form R(q, t), then while in 
the monopoly market 





E 
R 
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Thus we let g(t)=unit extraction cost at 
time t, g’<0. The mogopolist’s profits are 
now just:? e 


(9) f ” (fge = gq)edt 


Profit maximization entails 
(10) ett(afge-| — g) —-A = 0 


which, upon differentiation and rearrange- 
ment, becomes 


(11) Pe r(1 — Ym) He 
? g 


, where 


(12) m= È 
ap 

Ym is extraction costs divided by marginal 
revenue. It is clear that ym must be jess than 
unity; if extraction costs are falling rapidly, 
or Ym is large, then the market price may 
actually fall. 

In contrast, the competitive solution re- 
quires that the individual be indifferent be- 
tween extracting the oil today, receiving a 
net revenue (per barrel, say) of 


p(t) — g(t) 


or holding the oil one more period and ex- 
tracting it next period, receiving a net 
amount of 


p(t + 1) — g(t + 1) 
i+r 


i.e, 
a(t + 1) — p(t) _ at + 1) — eo a(t) 
p(t) g(t) P(t) 
r(p(t) — g(t) 
ar) 


or, in continuous time 


(13) Loi eee y 
p F 


1 We revert for simplicity to our assumption that æ is 
constant. 
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FIGURE 3. DECLINING EXTRACTION Costs 


where 
£ 
$ 


Thus if at any t, p(t) were the same for the 
competitive and monopoly markets, Ye(t) < 
Yn(t) so p/p for the competitive market is 
greater than for the monopoly market. Thus, 
the “price curves” can only cross once, and 
the monopolist takes a more conservationist 
policy.®»? See Figure 3. 

Note that if the monopolist has a lower 


(14) Ye = 


8 It is possible to show that asymptotically both the 
monopolist and competitor will use up the entire stock. 

®The above formulation can be made somewhat 
more general by letting the extraction costs depend on 
the stock remaining, i.e., the costs of obtaining a flow 
q from a field with stock S at time t is g(t)&(S, q): 
Assume we had a large number (N) of identical oil 
fields. If each owner acted competitively he would 


(a) maximize J, G — g(t)k(S, g)]edt 


so, forming the Hamiltonian 


(b) Het = pq — gh(S, g) — 0g 
we obtain the result that g must satisfy 
(c) $ — ghu =9 

while 

(d) ù = m + ghs 


The corresponding problem for the monopolist is to 


() maximize f [fort — gh(S, g) leat 
id 
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rate of output initially than a competitive 
industry, the monopolist’s price must even- 
tually be lower, if total supply is to be used 
up. Thus although the present generation 
pavs higher prices for oil, subsequent gen- 
erations will benefit. The monopoly equilib- 
rium, however, is dynamically inefficient. If 
the monopoly were eliminated, the present 
generation could compensate the future gen- 
eration for the higher prices, and still be 
better off. 


V. Speculators and Mixed Markets 


In some of the cases depicted above, for 
example, where the elasticity of demand was 
falling, the price of the natural resource was 
rising faster than the rate of interest. This 
would provide an incentive for a speculator 
to purchase the natural resource and store it, 
provided storage costs were not too large. In 
the limit, if storage costs were zero, price 
would have to rise at the rate of interest, 
and even though the monopolist would like 
to be profligate with society’s resources, con- 
suming them too quickly, speculators will 
prevent him from doing so. Thus the monop- 
oly and competitive equilibria are identical. 

A converse argument does not hold if 
price is rising more slowly than the rate of 
interest. But if there is a mixed market, with 
one large holder of oil stocks and a large 





so 
(f) ap — għ =v 
where 
(8) b= rv + ghs 
To see clearly the difference between the two solutions, 
let k=¢(S)q. Then for the competitive market, 
? g 
? = r(1 — Fe) HIer 


_ S) 
? 
while for the monopoly (letting fu=g¢(S)/ap) 


bat 4) +4 
$ g 


where now 4 


ie., with the modification in the definition of y, we 
have the same equations as before. Again, it can be 
shown that the monopolist pursues a more conser- 
vationist policy. 
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number of small holders, then in equilibrium 
the small holders will extract their oil first, ° 
with the price rising at the rate of interest; 
subsequently when all of their stocks are 
exhausted the large producer will extract, 
with the price rising more slowly than the 
rate of interest.!? 


VI. Other Biases in the Rate of Extraction 


There may, of course, be other differences 
between a monopoly and a competitive mar- 
ket. In particular, the required rate of re- 
turn may be different; the monopolist for 
instance may have easier access to the capital 
market, and because of his larger size, be 
better able to pool risks. These suggest that 
the monopolist might have a lower required 
rate of return on capital (i.e., z is smaller), 
which again implies a more conservationist 
policy for the monopolist than for the com- 
petitive market. 

In any of the cases where a monopolist is 
conservation minded, if an industry which 
was previously competitive becomes cartel- 
ized, the effect will be a discontinuous jump 
in the price. 

Whether the recent jump in the price in 
oil can be attributed to the factors dis- 
cussed in this paper remains a moot ques- 
tion. It might be argued that in this case, 
the governments involved have less access 
to the capital market than do the large oil 
companies, so that the relevant rate of inter- 
est after cartelization was higher; on the ` 
other hand, if the oil companies had thought 
that there was a significant probability of 
nationalization, they would have pursued a 
policy of excessively fast extraction. 

Similarly, if the rate of interest facing dif- 
ferent firms (countries) is different, then the 
rate at which they would like to extract the 
natural resource will be different. It is clear 
that market equilibrium will entail the firm 
with the highest rate of interest extracting 
first (with price rising at his interest rate 
while he is the producer); then the next 


10 This can be viewed as a Stackleberg equilibrium in 
which the large firm is the leader, and knows that the 
small firm will behave competitively; for an analysis of 
the Nash-Cournot equilibrium of this market, see 
Steve Salant. 
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highest, etc. If different firms face different 
extraction costs, the firm with the lowest 
extraction cost will extract first, then the 
next, etc. (ie., it always pays to postpone 
postponable costs into the future). The com- 
petitive market equilibrium ensures that this 
will happen; the monopolist would behave 
in an identical way. 

The fact that different firms with different 
extraction costs and apparently different 
rates of discount are producing simulta- 
neously can then be attributed to: (a) mar- 
ginal extraction costs are the same, even 
though average extraction costs are not; 
‘(b) offsetting effects of extraction costs and 
rates of time preference, with low extraction 
costs being associated with low rates of in- 
terest; (c) firms (countries) do not face a 
constant interest rate at which they can 
borrow and lend (invest); (d) risk; more par- 
ticularly, differences in attitudes towards and 
judgments of the risks involved in postpon- 
ing extraction. 

Tax policy has provided further biases in 
the rate of extraction between the market 
solution and the optimal rate of extraction, 
but the most important provisions—the spe- 
cial treatment of capital gains and the deple- 
tion allowances—may not affect the relative 
rates of extraction of monopoly and competi- 
tion. If extraction costs were zero, a con- 
stant depletion allowance would have no 
effect on intertemporal allocation (since 
price is rising at the rate of interest, the value 
of the depletion allowance, in present dis- 
counted terms, is independent of when the 
' oil is depleted); hence, with constant elas- 
ticity of demand, the intertemporal resource 
allocation of monopoly and competition with 
and without the depletion allowance are all 
identical. With positive extraction costs, the 
depletion allowance encourages excessively 
fast depletion (since rents are rising at the 
rate of interest, prices are rising more slowly 


than the rate of interest, and hence the - 


present discounted value of the depletion al- 
lowance is declining. Since prices with mo- 
nopoly are rising more slowly than with com- 
petition, there is some presumption that the 
effect of the depletion allowance in accelerat- 
ing extraction will be more marked in the 
former than in the latter. In any case, to the 
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extent that the depletion allowance serves 
to offset the excessively conservative bias 
of monopoly, the depletion allowance may 
actually serve to increase social welfare. Since 
the return to holding a stock of a natural 
resource is a capital gain, and capital gains 
are taxed at a preferential rate, the equilib- 
rium rate of increase of prices!! is r(1—t,)/ 
(1—t.,) where tp and tes are the personal and 
capital gains tax rate; hence the preferential 
treatment of capital gains leads to excessive 
conservation. 

A further potential source of bias is re- 
lated to uncertainty, which we have ignored 
in this paper. An explicit treatment of the 
effect of monopoly when there is uncertainty 
is contained in Partha Dasgupta and the 
author. 

Finally, we note that any analysis of the 
oil markets in the real world should prob- 
ably entail an analysis of the behavior of 
oligopolistic markets. This would clearly take 
us beyond the scope of this paper; it is mv 
hope, however, that the insights gained from 
comparing the polar cases of monopoly and 
competition will be of value in the study of 
these more realistic market situations. 


1 Assuming the rights for the oil under the land were 
acquired at essentially zero cost; otherwise, we have to 
take account of the tax reduction from the write-off 
of the value of oil rights upon exhaustion of the oil. 
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Specification Error in Macro-Econometric Models: 
The Influence of Policy Goals—Comment 


By STEPHEN M. GOLDFELD* 


In recent years, there has been a rapidly 
growing literature on various technical as- 
pects of macro-economic policy. This has in- 
cluded both theoretical work on the optimal 
settings for policy instruments and empirical 
work which, by the estimation of “reaction 
functions,” is aimed at uncovering whether 
actual historical policies have been system- 
atically related to posited macro-economic 
targets or goals.! In a related strand of this 
literature, a number of writers have ex- 
amined the consequences of systematic policy 
for the estimation of macro-econometric 
models. An article in this vein by James 
Crotty, which recently appeared in this Re- 
view, suggests that “the purposeful nature of 
economic policy,” will typically lead model 
builders astray. More specifically, Crotty 
purports to demonstrate that systematic 
policy making will generate economic data 
which will lead model builders to obtain 
rather biased and perhaps even useless re- 
sults. 

While the spirit of this result is broadly 
consistent with the findings of Levis Kochin, 
and Alan Blinder and the author, there is 
one disturbing feature of Crotty’s work. In 
particular, Crotty, following Henri Theil, 
posits that policy makers choose instrument 
settings by minimizing a quadratic loss func- 
tion subject to known linear constraints, i.e., 
we are in a certainty-equivalence world. For 
such a case, however, Blinder and I have 
shown that model builders will encounter 
none of the difficulties to which Crotty al- 
ludes. The purpose of this note is to examine 


* Professor of Economics, Princeton University. I 
would like to thank my colleagues Alan Blinder, 
Gregory Chow, and Richard Quandt for helpful com- 
ments. : 

1 See Gregory Chow for a good review of optimal 
policy. A good example of the reaction function ap- 
proach is contained in Richard Froyen. 
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this discrepancy. To anticipate our results, 
we find that Crotty’s formal demonstration 
is flawed by a simple statistical confusion 
and that in this specific context, systematic 
policy making presents no problems for the 
model builder. 


I. The Basic Model 
Following Crotty, we denote the vectors of 

instrument and goal variables by X and F, 
respectively. The desired values of these 
variables are given by X* and Y*. The 
policy problem is to choose X so as to 
minimize 
(1) Sa OCA BY — Y*) 

+ 1/2[(X — X*)'A(X — X*) 

+(¥ — Y*YB(Y — Y*)] 
subject to 
(2) Y = RX +8 


where (2) is the reduced form of the economy 
and for the moment we follow Crotty in as- 
suming S to be a set of fixed parameters. 

This minimization problem is solved by 
substituting (2) into (1) and differentiating 
with respect to X to yield the first-order con- 
dition 
(3) a+ A(X ~ X*) + RB 

+ R'B(RX +S — Y*) =0 


It will be noted that (3) does not involve Y 3 
but Crotty substitutes Y for RX-+S to get 


(4) a+ A(X — X*) = 
— R'B — R'B(Y — Y*) 
which is then rewritten as? 
2 I have followed Crotty in assuming that the inverse 


in (5) exists. My equation (5) corresponds to equation 
(© in Crotty. 
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(5) F=6— (RB) AX 
where § = — (R'B) {a + R’B) + Y* 
+ (R’B)-!AX* 


Crotty next observes that we now have 
two relationships, i.e., (2) and (5), which 
must be satisfied, and that ccefficients of a 
regression relating Y to X will not be very 
illuminating since they will in general reflect 
both relationships. More particularly, he 
draws the analogy with the conventional 
supply and demand identification problem to 
suggest that empirical estimates obtained by 
regressing Y on X will be dominated by 
whichever relationship is relatively more 
stable. Crotty attempts to illustrate these 
points in the context of a simple two goal- 
two instrument example. Basically, what he 
does is to write out (5) explicitly and show 
that it is different from (2). Crotty then 
states that if we regress Y on X and “as- 
sume that the regression coefficients are 
estimates of the optimality conditions” (i.e., 
(5)), then we can “judge the extent of the 
maximum specification bias” (p. 1027). As 
we shall see in a moment, one is hardly free 
to “assume” anything of this sort, and in 
fact the entire “bias” problem raised by 
Crotty is invalid. 


Il. Statistical Difficulties 


As should be clear from this brief sum- 
mary of his model, Crotty’s main point is a 
statistical or econometric one. This suggests 
there should be some stochastic elements in 
the problem. They are, of course, already im- 
plicit in S which is properly regarded as a 
random variable reflecting both uncontrolled 
exogenous variables and error disturbances 
(loosely speaking, the residuals). Following 
the certainty equivalence results of Theil, 
Crotty has replaced this random variable 
with its expected value, but it will be il- 
luminating to introduce explicitly this ran- 
dom element. To bring out the consequences 
of this most clearly, we reexamine Crotty’s 


findings in the context of the simplest pos-. 


sible problem—namely, one goal and one in- 
strument, 
The object is then to minimize? 


3 For further simplification, the linear terms present 
in (1) are ignored in (6). 
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(6) w= (y = y*)? + ate — a)? 


subject to 


(D y=re +5 


where § is the expected value of s and the 
“true” reduced form is 


(8) y=rxe+s 


Carrying out the minimization yields an 
optimal x given by 


ax* + r(y* — 5) 
y — IO 
a+r 


Let us now consider regressing y on æ 
where x is given by (9) and we have a series 
of observations on both variables over time. 
For simplicity we assume that § is constant 
over the sample.‘ Furthermore, the natural 
presumption concerning the desired values 
x* and y* is that they vary nonrandomly 
over the sample although Crotty seems to 
suggest they could be constant over time.5 
From (9), this means that æ is deterministic 
and therefore it is certainly uncorrelated with 
the random variable s in (8). Consequently, 
the regression y=rx-+s satisfies all the as- 
sumptions of least squares and consequently 
has all the desirable regression properties. 
In particular, the coefficient of x in such a 
regression should be an unbiased estimator 
of “the” multiplier 7. 

What this demonstrates, then, is that re- 
duced form (or, for that matter, structural) 
estimation in the face of a Theil-type policy 
maker is perfectly straightforward. In par- 
ticular, since # is uncorrelated with s there is 
no question of simultaneous equations bias. 
But what of Crotty’s argument suggesting 
this possibility? As will be readily apparent, 
the problem with Crotty’s line of reasoning 
is that his “extra equation” is not really 


(9) 


4 This still allows for s to represent both uncontrol- 
lable exogenous variables and error disturbances, but 
abstracts from possible trends in these exogenous vari- 
ables. This is for convenience only and has nothing to 
do with the basic point I shall make. 

ë Tf both 2* and y* are constant, then x will be as well 
and one would hardly be tempted to use it as an inde- 
pendent variable in a regression. 

6 If x* and y* are random, then all that is required is 
that they be independent of s. 
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extra at all. 

To see this, recall that the equation in 
question, (5), was obtained hy replacing 
RX-+S in (3) with FY. There are two diffi- 
culties with this procedure. First, it is not 
quite correct since, as is clear from (9) what 
really appears in (3) is RX-+S which is not 
Y. One can, of course, make the proper sub- 
stitution. In the present simple case (3) takes 
the form 


(10) a(x — x*) + rire +3 — y) = 0 


Using the fact that re=y—s, (10) can be 
rewritten as 


(11) y=- æ- 
f 


which is the corrected analog of (5). 

The more important difficulty concerns 
the proper interpretation of (11) (or (5)). 
While (11) is a perfectly valid equation, the 
basic point is that it is a contrived and 
highly artificial one which is not independent 
of the reduced form. The easiest way to see 
this is to solve (9) for either #* or y* and 
substitute back into (11). In either case this 
will yield y=rx-+s, demonstrating that (11) 
need not concern us. 

Put another way, there is only one rela- 
tionship between y and x which is present 
and that is the reduced form y=rg-+s. Equa- 
tion (11) is simply a related equation which 
involves two additional variables, x* and y*. 

One might, of course, estimate (11) in its 
own right to yield an estimate of a/r. This 
would require data on «* and y* which is 
generally not available. If it were, however, 
one could do better still by estimating (9) 
which must fit perfectly. Clearly, the ratio 
of the coefficients of x* to y* would give an 
exact estimate of a/r. Consequently, (11) is 
even superfluous from this point of view.’ 


T Equation (11) could be relevant if one is interested 
in the nature of the policy maker’s preferences, em- 
bodied here by the value of a in (6). If «* and y* were 
not known precisely, an exact estimate of ¢/r would not 
be available. One could then fit (9) or (11), the choice 
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s iw 

In short, as far as the model builder is ~ 

concerned, the “extra” equation is a red 
herring, pure and simple. 


III. Summary 


This note has shown that in a Theil-type 
world, regressing endogenous target vari- 
ables on “controlled” instrument variables 
will lead to unbiased estimates of the re- 
duced form. The kinds of difficulties alluded 
to by Crotty, based on vague appeals to 
simultaneous equations problems, simply do 
not arise. There is nothing the policy maker ` 
does which can produce the statistical prob- 
lems (correlations between instruments and 
disturbances) which would be needed to 
justify Crottv’s claims. This is not to say 
that these problems could not arise in other 
circumstances, but this has been treated 
rather fully in the article by Blinder and the 
author. 


depending on the nature of the errors-in-variables as- 
sumptions, to get an estimate of ¢/r and use the reduced 
form estimate of 7 to obtain an estimate of a. This is, 
in fact, the procedure followed by Anne Friedlaender. 
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Specification Error in Macro-Econometric Models: 
The Influence of Policy Goals—Reply 


By James R. Crorry* 


Stephen Goldfeld’s conclusions that the 
analysis of my article is “flawed by a simple 
statistical confusion” and that “the extra 
equation is a red herring pure and simple” 
are based on a set of assumptions which are 
virtually the opposite of the ones I worked 
with, and depend on an excessively restric- 
tive interpretation of what is implied by the 
use of the Theil certainty equivalence frame- 
work. Under the assumptions stated in my 
article, my conclusions remain valid. It is 
Goldfeld’s new assumptions that create the 
“errors” he then discovers in my paper. 

The policy problem that I modelled was 
one in which the state had relatively firm 
policy targets and adjusted its policy instru- 
ments in response to shifts in the expected 
values of uncontrolled variables. In order to 
emphasize the potential probiem, I assumed 
that X* and Y* were constant, so that X 
was chosen to minimize equation (1), the 
quadratic loss function, as S, the expected 
value of S, shifted from period to period.? 
As I stated in the article, “S clearly changes 
every period” (p. 1027). But I used the 
symbol S to denote the policy maker’s cer- 
tainty-equivalent forecast of S, i.e, Gold- 
feld’s S. My policy examples all contained 
the same assumptions. “Instrument move- 
ments would . . . counterbalance other forces 
tending to move the goal variables away 
from their desired values” (p. 1029) repre- 
sents a typical sample from my discussion. 
Following Theil, I assumed that the policy 
maker behaved as if S, the expected value of 
his subjective probability distribution (or 
forecast distribution) of S, was known with 


* Assistant professor of economics, University of 
Massachusetts at Amherst. I am grateful to Raford 
Boddy and James Kindahl for helpiul comments. Any 
errors, of course, are my responsibility. 

1 Goldfeld’s notation and equation numbering will be 
used throughout, except where specifically noted. 


certainty, but not that the forecast distribu- 
tion or 5 never shifted or changed over time.? 

Goldfeld reverses these assumptions to de- 
scribe and analyze a fickle policy maker in a 
world of constant expected values of uncon- 
trolled variables, the very opposite of my 
assumptions and a relatively uninteresting 
case at that. He argues that the “natural 
presumption” is the X* and Y* vary non- 
randomly over the sample and, “for sim- 
plicity,” that S is constant over the sample. 
Only for the case where S is constant is 
Goldfeld’s conclusion in footnote 5 that 
the constancy of X* and Y* implies the 
constancy of the policy instruments X cor- 
rect. In footnote 4 Goldfeld suggests that 
the assumption that S is constant is “for 
convenience only,” but with respect to the 
problem addressed in my article, this is not 
so. 

To see this, define ¢=5,—5.3 Here e is a 
random variable with an expected value of 
zero and constant variance, and the “true” 
reduced form is y=ra+3-+e. Under Gold- 


2 Rereading the original article, the only place I 
can find where Goldfeld could conceivably have been 
misled concerning my treatment of S was on page 
1026 where I referred to S as a vector of “fixed ele- 
ments.” Here I followed Theil in viewing the non- 
instrument variables as uncontrolled and treated as if 
their values were known with certainty over the fixed 


. planning horizon for the purpose of making the first 


period’s decisions. In the article I had in mind a one- 
period, moving, fixed-horizon model and it is probably 
easiest to see the general problem under this simplifying 
assumption. Even if the planning horizon were assumed 
to be extremely long, the estimates of § elements for 
future periods would change as new information be- 
came available to the policy maker each period and in 
any case the current period values of the uncontrolled 
variables would not be expected to remain constant 
or unchanging from period to period. Furthermore, the 
rest of the article makes my treatment of 5 so clear that 
I find it difficult to understand Goldfeld’s mix-up. 

3 Goldfeld switches from capital to small letters in 
going from the general statement of the problem to his 
one goal, one instrument example. 
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feld’s assumptions, x cannot be correlated 


with § because 5 is a constant, and x is un- ' 


correlated with e by définition. The problem 
I addressed has thus been defined out of 
existence. If we return to my simplifying 
assumptions that «* and y* are constants 
but that 5 shifts from period to period, Gold- 
feld’s conclusions are untenable: Rewriting 
his equation (9) as: 


o 2=( je —) 
a+? a+? 
cae) 
= s 
a+r 


it is clear that v is a linear function of § and 

therefore, contrary to Goldfeld’s assertion, 

it is highly correlated with s because s=5+e. 
Rewrite his equation (11) as: 











(11) y= (te Sat) fate 
y r 


In (11°), æ is uncorrelated with e. Therefore, 
a regression of y on & (the explicit case con- 
sidered in my article and the cne which 
typically arises in econometric studies de- 
signed to estimate policy instrument impact 
multipliers), will yield coefficients which are 
functions of both the reduced form impact 
multipliers, represented here by r, and the 
preference function parameters represented 
by a. Under the assumptions used in my 
article to show the extent of the maximum 
specification error, the regression coefficients 
will be unbiased estimates of the cptimality 
condition, i.e, of a/r in equation (11). 
Therefore, almost all studies to date do have 
a potentially serious identification problem 
caused by the (omitted) influence of the 


preference function. In other words, if we _ 


adhere to the assumptions of my article, my 
conclusions are valid as originally stated.4 


4 Partly because model builders have been uncon- 
cerned with this issue, we have as yet little or no hard 
econometric information concerning policy preference 
functions. In footnote 7 Goldfeld suggests that a satis- 
factory procedure for the estimation of preference 
function parameters has been presented by Anne 
Friedlaender. Her work in this area has been excep- 
tionally creative but she is justifiably cautious concern- 
ing the robustness of her estimates and the reliability 
of her estimation procedures. See Boddy and the author 
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The specific estimation problem analyzed ‘ 
here is present to some degree as long as 


- any controlled or uncontrolled variables are 


omitted from the reduced form regression 
and could be quite severe in Andersen-Jordan 
type instrument-goal regressions. Moreover, 
the analysis presented provides insight into 
some econometric difficulties involved in the 
estimation of the full reduced form inclusive 
of the uncontrolled variables—a problem not 
specifically addressed in my article. Suppose 
one regressed a goal variable against all 
relevant instrument and uncontrolled vari- 
ables. As can be seen by inspection of equa- 
tion (9), if X* and Y* were constant over 
the sample, the X variables would be linear 
combinations of the S variables and the 
data matrix might be very nearly singular. 
If X* and Y* varied over the sample, but 
varied significantly less than did S, all the X 
variables would be highly correlated with the 
S variables and with each other because of 
the preference function. The regression would 
still be riddled with multicollinearity and it 
might be quite difficult to disentangle the 
relative influences of the various independent 
variables. 

Thus it seems reasonable to conclude that 
the econometric problem discussed in my 
article was nota “red herring” and that Gold- 
feld himself created the “errors” he found in 
my work, 


for a discussion of some of the problems involved in the 
Friedlaender procedure, and the author for an alterna- 
tive procedure which overcomes some limitations of 
her approach but shares many of the same difficulties. 
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Commodity Trade and Factor Mobility: Comment 


In a recent paper in this Review, Melvyn 
Krauss presented an interesting case of factor 
mobility under the assumption that two 
countries have an identical factor endow- 
ment but differ from each other in tastes. A 
pattern of factor movements required under 
this set of assumptions is shown to be de- 
terminate in contrast to the basic inde- 
terminacy involved in a situation that as- 
sumes differences in factor endowments but 
identical tastes in two countries. 

To prove his point that there is only one 
unique pattern of factor mobility, Krauss 
starts by drawing from the origin of a two- 
factor endowment (capital and labor) dia- 
gram two rays representing “the factor en- 
dowment ratios in the two countries that 
correspond to the production vectors .. . re- 
quired for the mirror image solution” (p. 801) 
in such a manner that each ray symmetri- 
cally deviates from the initial common factor 
endowment ratio line from the origin. He 
then proves with the help of a parallelogram 
the exact amounts of labor and capital to be 
transferred between the two countries. 

Intuitively we know that such factor en- 
dowment ratio rays must exist. Yet we are 
not in a position to tell the exact locations 
of such rays unless we first know the exact 
amounts of labor and capital to be moved 
between the two countries. Although Krauss’s 
arbitrary way of drawing such rays does not 
invalidate his proof, it seems more logical as 
a geometrical proof that we directly find the 
exact amounts of two factors to be trans- 
ferred in a manner shown below, since only 


* By TERUTOMO Ozawa* 


Capital 





under free trade, namely PPa. Draw a line 
PaE parallel to PO, and indicate the amount 
of capital-intensive good X which the home 
country would import under free trade, 
namely PgQ. Then draw a line MM’ con- 
necting Q and P. The home country’s “com- 
modity trade triangle” is PPQ. We can 
similarly construct the foreign country’s 
commodity trade triangle, PP;Q’, and the 
line P;E. 

Next draw a line. NN’ through point O; 
parallel to the line MMM’, and identify its 


` intersections with PaE and P;E’ as points 


after we have done so, can the rays used by 


Krauss be derived. 

The initial common factor endowment box 
is shown by O,CO,L in Figure 1. The equi- 
librium production point achieved under 
free trade is indicated by point P. Let us 
subtract the amount of labor-intensive good 
Y which the home country would export 


* Professor of economics, Colorado State University. 
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O; and O}, respectively. Since PQ= PQ’, 
0,0; must equal 0,04’. We have thus found 
that the home country must “import” CC’ 
of capital and “export” L'L of labor, while 
the foreign country imports LL’ of labor 
and exports CC” of capital, and that any 
other pattern of factor movements is im- 
possible. We are now in a position to draw 
the rays which are used by Krauss, as shown 
by dotted lines O Re and O,Ry, by connecting 
O, and Of for the home country and O, and 
Oz for the foreign country, respectively. 


Commodity Trade and Factor Mobility: Reply 


By MEtvyn B. Krauss*, 


Terutomo Ozawa’s demonstration of the 
relationship between the commodity trade 
triangle, the factor trade triangle, and the 
equilibrium factor endowment ratio rays in 
two countries that initially trade with one 
another because of differences in tastes, is 
both logically correct and geometrically in- 
teresting. But while I admire his elegant 
proof, I must disagree with his assertion that 
“we are not in a position to tell the exact 
locations of [the factor endowment ratio] 
rays unless we first know the exact amounts 
of labor and capital to be moved between 
the two countries” (p. 668). This assertion 
not only runs counter to the general mathe- 
matical fact that the solution of a general 
equilibrium system requires that all un- 
knowns be simultaneously determined, but 
as a specific proposition is demonstrably 
false as well. 

It is proved below that given the initial 
equilibrium commodity trade triangles, the 


equilibrium factor endowment ratio rays in ` 


the two countries can be determined without 
explictily considering the exact amounts of 
labor and capital to be moved between the 
_ two countries. In Figure 1 (a simplified ver- 
sion of my earlier Figure 2), the initial com- 
mon production vector is OP with OZ, the 
consumption vector in the foreign country 
and OZ, the consumption vector in the home 
country. The respective equilibrium tri- 
angles thus are CFP and CaDP, and the 
equilibrium commodity price ratio given by 
the slope of CyPCa. 

By the Stolper-Samuelson relation the fac- 
tor price ratio is known once the commodity 
price ratio is known; and given factor prices, 
the optimal factor-intensity ratios OR, and 
OR, also are known. In Figure 2, point E 
represents the common factor endowment 


* Visiting research professor, Institute for Inter- 
national Economic Studies, Stockholm. The paper was 
written while I was visiting associate professor of eco- 
nomics, Stanford University. 





FIGURE 1 


point in the two countries. By vector addi- 
tion, the common factor allocation points 
P, and P, are determined. The ratio of X 
production to Y production is reflected by 
the slope of the straight line connecting 
points P, and P,. This ratio is equal to the 
slope of OP in Figure 1. 

For factor mobility to cut off all goods 
traded in this case, the production vectors 
in each country must coincide with the re- 
spective consumption vectors—that is, the 
foreign production vector must coincide with 
OZ; and the domestic production vector 
must coincide with OZ,. This implies that at 
constant international prices factor mobility 
must increase the ratio of X production to 
Y production in the domestic country and 
reduce that ratio in the foreign country. The 
precise ratios of X production to Y produc- 
tion in both countries that are required for 
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FIGURE 2 


equilibrium with factor mobility are known, 
since the consumption vectors in both coun- 
tries are known. The ratio corresoonding to 
OZza is assumed to be reflected by the slope 
of PŻPĖ in Figure 2, since the slope of PP) 
indicates a higher ratio of X production to 
Y production than the slope of P,P,. Simi- 
larly, the ratio corresponding to OZ; is as- 
sumed to be reflected by the slope of PLP}, 
which indicates a higher ratio of Y produc- 
tion to X production than the slope of P,Py. 

Given the production ratio lines P?P} and 
PLP), and the factor-intensity ratios OR, and 
OR,, the factor endowment point Ea con- 
sistent with P and P? and the factor endow- 
ment point Fy consistent with Pf and Pf are 
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determined. Points Ea and Fy are not neces- 

sarily the equilibrium factor endowment 

points, since P%, Pj, Pf, and PJ are not 

necessarily the equilibrium factor allocation ` 
points (the slope of PŽP% is the equilibrium 

production ratio but Pý and Pj need not 

represent the equilibrium absolute outputs 

of X and F in the home country). But both 

Eq and E; must lie on the equilibrium factor 

endowment rays in their respective coun- 

tries. Hence the equilibrium factor ratios 

ORa and OR, are determined without explicit 

consideration of the exact amounts of labor 

and capital to be moved between the two 

countries. Rather than being arbitrarily 
drawn, as Ozawa claims, the rays ORa and 
OR; in my earlier Figure 3 are determined 
from the commodity trade triangle under the 
assumptions of the Heckscher-Ohlin-Samuel- 

son model.! Except for certain expositional 

differences, Ozawa’s and my own proof are 

substantially the same. 


1 Given ORa, OR;, and E, the equilibrium pattern of 
factor flows can be determined by my earlier Figure 3. 
Once the equilibrium factor endowments are deter- 
mined for each country, the equilibrium factor alloca- 
tion points also are determined by the technique dem- 
onstrated in Figure 2. 
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c Can Trade Widen the Difference Between Factor Rewards? 
Another Look at the More-Goods-Than-Eactors Case 


By Douctas B. StEwart* 


Since publication of the seminal articles of 
Jan Tinbergen, Paul Samuelson (1949, 1953), 
and James Meade it has become increasingly 
clear that the traditional international trade 
propositions associated with a two-good two- 
factor world generally do not hold unchanged 
in a three-good two-factor world. Moreover, 
the modifications required to extend those 
propositions to the three-good world have 
proven so far to be neither very intuitive 
nor straightforward.’ These difficulties have 
been evidenced in the trade theory literature 
by continuing and nontrivial disagreements 
on exactly how the three- and two-good 
worlds differ. In this context the important 
and clashing papers by A. H. Land and 
Harry Johnson (1967) stimulated further 
work and debate on the conditions for factor- 
price equalization. The latest word here 
seems to be the work of Jaroslav Vanek and 
Trent Bertrand. 

In addition to factor-price equalization, a 
second major question was debated in the 
Land-Johnson exchange. Land argued by 
means of an example that free trade in a 
three-good two-factor world could cause fac- 
tor-price ratios to diverge from their autar- 
kic values. Johnson (1967) argued that 
Land’s example was subject to certain incon- 
sistencies and, therefore, factor-price ratios 
necessarily converge with trade. Strangely, 
this question has received no further ana- 
lytical attention, although the correctness of 


*San Diego State University. I wish to thank 
Chulsoon Khang, Murray Kemp, Harry Johnson, and 
Jagdish Bhagwati for their helpful suggestions and 
encouragement on an earlier draft. I have also benefited 
from the comments of an anonymous referee and the 
managing editor. All errors here are my own. 

1 See John Chipman’s survey of modern trade theory 
which nicely gives separate treatment to the unequal 
goods and factors cases in each topic area. Also see the 
appendices to Murray Kemp’s first and third chapters 
which carefully generalize the Stolper-Samuelson, 
Samuelson-Rybezynski, and Factor-Price Equalization 
theorems to any number of goods and factors. 


Johnson’s argument was asserted by both 
parties in a later exchange between Bertrand 
and Johnson (1970). The purpose of this note 
is to show that Johnson’s argument on the 
possibility of diverging factor rewards is in- 


` correct. 


To set the stage, consider two countries 
both of which have endowments of capital 
and labor which are to be efficiently em- 
ployed in the production of some mix of 
goods X, Y, and Z. Both countries face the 
same constant-returns-to-scale production 
technology. We assume country 1’s endow- 
ment is relatively labor abundant and Z is 
always the labor-intensive good while X is 
always capital intensive. Finally, we assume 
positive demand for each good in each 
country at all relevant prices. 

The behavior of a number of variables 
relevant under the above assumptions can 
be graphically analyzed. Following Land’s 
Figure 6 (p. 141), Figure 1 here shows both 
countries in equilibrium in autarky and with 
free trade. The subscripts iT and 7 refer to 
country i with and without trade, respec- 
tively. Given the equilibrium commodity 
prices in autarky and taking X as numeraire, 
the Y; and Z, isoquants represent the quan- 
tities of Y and Z equal in value to one unit 
of X in country 1. By constructing the con- 


` vex envelope to the X, Vi, and Z; isoquants 
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we obtain the unit iso-revenue curve «fez. 
The equilibrium wage-rental ratio is then 
given by the slope of the iso-revenue curve 
where it is intersected by the ray kı repre- 
senting country 1’s factor endowment ratio. 
Thus W; is the unit cost line and its points 
of tangency with the X, Y,, and Z;isoquants 
determine the optimal factor intensities in 
each sector; for example, the ray of indicates 
the optimal capital-labor ratio for the pro- 
duction of X in country 1. 

The situation in country 2 is depicted 
similarly. Note that the equilibrium au- 
tarkic prices must be such that all three 
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unit-value isoquants are tangent to the iso- 
cost line since all goods must be produced. 
Note also that the lower the price, the 
greater the unit-value quantity. Thus Fig- 
ure 1 illustrates the case where both Y and Z 
are more expensive (relative to X) in coun- 
try 2 than in country 1 in autarky. It fol- 
lows, then, that with free trade the equilib- 
rium terms of trade must be such that the 
unit value isoquants Yp and Zr lie between 
the pretrade unit value isoquants of the two 
countries. In the case illustrated in Figure 1 
both countries face the unit iso-revenue curve 
xábcdzy in trade equilibrium. Given their re- 
spective factor endowments we see country 1 
will produce only Y and Z, and will have the 
wage-rental ratio given by the slope of Wiz, 
while country 2 will only produce X and Y 
with the wage-rental ratio given by the 
slope of Wer. With trade the wage-rental 
ratio has fallen in each country and it has 


fallen more in country 1, the country with 
the lower pretrade wage-rental ratio. There- 
fore, factor-price ratios have diverged with 
trade, and Figure 1 illustrates the possibility 
as argued by Land.? 

Johnson (1967) claims that with free trade 
the factor-price ratios must not only con- 
verge but one must fall and one must rise, 
and, thus Land’s example is not a legitimate 
possibility. He argues as follows. Suppose the 
wage-rental ratio in country 2 falls with 
trade and in trade equilibrium it produces 
only the two relatively capital-intensive 
goods and does not produce Z. Now if the 
wage-rental ratio also falls in country 1, 


2 Land’s Figure 6 (p. 141) does not exactly match 
her verbal argument. In her diagram the higher wage- 
rental ratio has fallen more than the lower one with 
trade. Thus they have converged rather than diverged 
as was intended. 
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which is the labor abundant country, it can 
cease production of X and specialize in the 
two labor-intensive goods only if its produc- 
tion of Z declines from the pretrade equi- 
librium. But this is impossible, claims John- 
son, since it implies that after trade, 1) 
world production of Z is less than before 
trade, and 2) country 1 is producing less of 
the good intensive in its relatively abundant 
factor (Johnson, 1967, p. 286 and p. 287, 
fn. 1). 

Johnson’s analysis of the changes brought 
about by trade is quite correct, yet he has 
not proven that any contradiction arises 
from them. From statements in his 1967 
article as well as in his 1970 exchange with 
Bertrand it is clear that he sees some incon- 
sistency between general demand conditions 
and the production mix determined by the 
supply side for the equilibrium terms of 
trade in Land’s example. However, the as- 
sumed regular demand conditions cannot tell 
us what has happened to world demand for 
any of the commodities since no one com- 
modity becomes either cheaper or more ex- 
pensive relative to both remaining com- 
modities as long as the terms of trade are be- 
tween the pretrade prices. In particular, for 
the case at hand, the price of Z in country 1 
rises with trade. Therefore, declining world 
demand for Z is possible, and, contrary to 
Johnson’s claim, declining production of Z 
raises no contradiction.® 

Notwithstanding the above point, there 
are two potential inconsistencies in examples 
like Land’s, and although her example avoids 
both it can be instructive to consider them 
briefly. First, there are some terms of trade 
between the pretrade prices at which one 
good would not be produced in either coun- 
try regardless of their factor endowments. 
This would be inconsistent with the assump- 
tion of positive demand for each good and, 


3 Indeed, we could construct the demand conditions 
with Z so strongly inferior (but non-Giffen) as to insure 
declining demand. However, I do not claim Z in- 
feriority is necessary for this outcome. Lower demand 
for Z could result from various demand features such 
as: Z highly price elastic in country 1; Z highly comple- 
mentary with Y in country 1; Z highly price inelastic in 
country 2; Z strongly complementary with X in coun- 
try 2. 
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hence, such terms of trade could not be equi- 
librium values. For example, in Figure 1 if 
trade caused the price of Z to fall only 
slightly in country 2 and the price of F to 
rise only slightly in country 1, the unit value 
Y-isoquant would lie above the unit iso- 
revenue curve and production of Y would not 
be viable in either country. Second, the as- 
sumed factor endowments may make some 
potential equilibrium terms of trade incon- 
sistent with world production of all three 
goods. For the pattern of production shown 
in Figure 1 to emerge it is required that the 
endowment rays kı and ke lie within the re- 
spective cones cod and aob. If, for example, 
country 1 had a less labor-abundant endow- 
ment so that the ray kı passed to the left of 
tangency point #, a rising rather than a 
falling wage-rental ratio would be required 
to induce country 1 to specialize in Y and Z.4 

Returning to Johnson’s second point 
against Land’s example, he claims it is im- 
possible for country 1 to produce less of Z 
with trade, as that result “contradicts the 
assumption that country 1 is led by free 
trade to expand the production of the good 
in which its factor endowment gives it a 
comparative advantage” (p. 287, fn. 1). But 
Johnson’s “assumption” here is not an 
axiom of accepted trade theory. In the two- 
good two-factor world it is a readily estab- 
lished result since with free trade the price 
of the good in which a country has a com- 
parative advantage must rise relative to the 
price of the one other good in that country 
and, hence, more of the good will be pro- 
duced in that country. However, in the three- 
good two-factor world of Land’s example the 
price of Z in country 1 rises relative to the 
price of X, but falls relative to the price of 
Y. Thus, increased production of Z does not 
necessarily follow. 

In conclusion, Land’s example is not sub- 
ject to any inconsistencies as claimed by 
Johnson, and thus the divergence of factor 


4 Bertrand has used this example in correcting John- 
son’s (1967) treatment of factor-price equalization. In 
the same note he accepts Johnson’s (1967) argument 
against diverging factor prices. And it seems at least a 
possibility that he was led to that acceptance by failing 
to note this crucial difference between his example and 
Land’s, 
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rewards remains a possibility in a three-good, 
two-factor, two-country world. Moreover, 
the pattern of production and trade seems 
very reasonable. Free trade allows country 1 
to concentrate its labor-intensive endow- 
ment in production of the two most labor- 
intensive goods. However, in doing so it must 
adjust the relative production levels of these 
two goods in order to maintain full factor- 
employment. This adjustment is such as to 
reduce the production of Z and increase pro- 
duction of the good of intermediate factor in- 
tensity. Note also that the trade pattern 
agrees with the Heckscher-Ohlin result as 
country 1 must export Z and country 2 
must export X in trade equilibrium.’ 


5 Of course the standard Heckscher-Ohlin theorem 
does not hold in this model. For consideration of other 
possible trade patterns, see James Melvin (1968, 1971, 
1972) and the author (1971, 1972). 
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Factor Demand with Output Price Uncertainty 


By RICHARD HaRTMAN* ° 


The effects of output price uncertainty 
on a competitive firm’s supply and factor 
demands have recently been explored under 
the assumption that all decisions are made 
before the price is observed. Agnar Sandmo 
has shown that a risk-averse, competitive 
firm with a nonrandom cost function will 
produce a smaller output if the price is 
random than it would if the price were 
known with certainty to egual its mean. 
Raveendra Batra and Aman Ullah and I 
have extended the analysis by considering 
the effects of output price uncertainty on 
factor demands. Among other things, Batra 
and Ullah show that the firm will choose its 
inputs to minimize the cost of producing 
whatever level of output is chosen. This re- 
sult, combined with the Sandmo result that 
the presence of uncertainty reduces output, 
implies that the effects of uncertainty on 
factor demands depend on what effect the 
decreased output due to uncertainty has on 
the cost minimizing levels of inputs. Except 
for the rare case of inferior factors, the 
presence of uncertainty reduces factor de- 
mands. Finally, it is clear from these anal- 
yses that if the firm is risk neutral, the. un- 
certainty has no effect on supply and factor 
demands. 

In this paper I relax the assumption that 


all inputs are chosen before the output price . 


is observed. My conclusions show that the 
results noted above are realiy rather sensi- 
tive to that particular assumption. A simple 
two-input, one-output model of the firm is 
employed. One of the inputs, which I call 
capital, is quasi fixed in the sense that it 
must be chosen before the output price is 
observed. The other input, which I call 
labor, is variable since it is not chosen until 
the output price is observed. Clearly, this 


_ implies that the level of output is not de- 


* Assistant professor of economics, University of 
Washington, Seattle. I am indebted to an anonymous 
referee for helpful comments. 


termined until its price is known. Although 
labor may be a poor name for the variable 
input in view of the recent discussions of its 
“quasi-fixed” character, it seems apparent 
that in many situations there are inputs 
which can be varied on short notice. 

By allowing a variable input in this sense 
we considerably alter the situation facing the 
firm. If, after observing the output price, it 
turns out that the firm made a “poor” 
choice regarding the quasi-fixed factor, it is 
able to partially “adjust” by choosing an 
appropriate level of the variable input. This 
ability to make adjustments for what, ex 
post, appears to be a poor decision is totally 
lacking if all inputs must be chosen before 
the uncertainty is resolved. 

In Section I the basic model is presented. 
In Section II the analysis for a risk-neutral 
firm is carried out, and Section III contains 


` an example. In Section IV the analysis is 


extended to a risk-averse firm. The final sec- 
tion contains some brief concluding com- 
ments. 

I. The Basic Model 


Let us consider a price-taking firm which 
produces an output Q using capital K and 
labor ZL as inputs. These variables are re- 
lated by a production function 


(1) -Q = F(K, L) 

which has positive marginal products, 

(2) F,(K, £L) > 0, F,(K, L) > 0 

and is strictly concave, 

(3) Fyi(K, L) < 0, Fa(K, L) <0 
Fu(K, L)Fn(K, L) — Fi(K, L) > 0 


We take the capital input to be quasi 
fixed while the labor input is completely 
variable. By this we mean that the capital 


1 Subscripts denote partial differentiation with re- 
spect to the corresponding argument. 
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input must be chosen before the output 
price p is observed, but that the labor input 
is not chosen until after it is observed. It is 
assumed that the firm has some’ subjective 
probability distribution regarding # before it 
is actually observed. Finally, we assume that 
the prices of the capital input c and of the 
labor input w are known with certainty. 

Since the labor input is chosen after the 
capital input has been determined and after 
the output price has been observed, it is 
clear that labor will be chosen to maximize 
short-run profits 


(4) © pF(K, L) — wL 


The first-order condition for this optimiza- 
tion is 


(5) FAK, 2) —w = 0 


which can be solved for the optimal labor 
input 


© I* = I*(K, p, w) 


Substituting Z* into (4) gives the short-run 
profit function 


(7) g(K, p, w) = pF(K, L*(K, p, w)) 


— wl*(K, þ, w) 


giving maximal short-run profits as a func- 
tion of the capital input, the output price; 
and the wage rate. 

Before proceeding, we note some facts 
which will be used in what follows.. The en- 
velope theorem? implies that the derivative 
of g(K, p, w) with respect to the output price 
is the short-run supply function, which we 
shall denote by Q*, 


= F(K, I*(K, p, »)) 
= 0" (K, p, w) 


og 


Similarly, 


(9) a (K, ?, w) [7 PPK, L*(K, b, w)) 


Moreover, differentiating (5) implicitly with 
respect to K and p gives 


? Paul Samuelson, pp. 34-35, gives a good discussion 
of the envelope theorem. 
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(10) 23 (K, p, w) = — Fyo/F oe 
OK 

and 
oL* 

(11) Op (K, p, w) = — Fo/ (PFa) 


If the firm hires its labor optimally in the 
short run, its long-run profits are 


(12) w(K, $, w, c) = pF(K, L*) — wL* 
— cK 
= g(K, b, w) — cK 


At the time the capital input is chosen, 7 
is clearly a random function since # is then a 
subjective random variable. In the following 
section it is assumed that the firm chooses its 
capital input to maximize the expected value 
of long-run profits. In Section IV we gen- 
eralize by assuming the firm maximizes the 
expected utility of profits for some strictly 


‘concave von Neumann- -Morgenstern utility 


function. 


II. The Risk-Neutral Case 


In this section we assume the firm is risk 
neutral in the sense that it chooses the capital 
input to maximize the expected value of 
long-run profits, 


(13) Eg(K, ps w) -= 


An obvious implication of this assumption is 
that all uncertainty results we derive in 
this section arise from the non-linear nature 
of the technology rather than from risk 
aversion. 
The first-order condition for the optimal 
capital input is 
d 
(14) E= (K, Ê, w) =c 
K 
and the second-order condition is satisfied 


since F is strictly concave. Indeed, using (9) 
and (10) we have 


(1s) p28 z| Fut pF =] 
l ake T A Pnt pang 


= Elp(FF 2 as Fi2)/Fo2] 
Using (3), this clearly implies 


ry 
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(0) K* K 


FIGURE 1 


ð?g 
(16) ETa (K, pw) <0 
The optimal capital input K*is.shown graph- 
ically in Figure 1. 

We now examine the effects of increased 
uncertainty on the demand for the capital 
input. The notion of increased uncertainty 
used in this section is the mean preserving 
spread recently studied by Michael Roths- 
child and Joseph Stiglitz. Operationally, a 
mean preserving spread is obtained by add- 
ing a random variable with conditional mean 
zero to the original random variable. Thus, 
we shall be examining the effects of replacing 
the random variable p by ~+Z where Z is a 
random variable with E(Z|p)=0. The no- 
tion of a mean preserving spread clearly in- 
cludes both moving from one uncertain situa- 
tion to another which is more uncertain as 
well as moving from a certain situation to an 
uncertain one. The result used is that the 
expected value of a convex (concave) func- 
tion increases (decreases) as its argument 
undergoes a mean preserving spread. (See 
Rothschild and Stiglitz, p. 237.) 

We determine the effects of increased out- 
put price uncertainty on the capital input 
by examining the behavior of Hdg/dK as p 
undergoes a mean preserving spread. The 
Rothschild and Stiglitz results imply that if 
0g/0K is convex (concave) in $, the mean 
preserving spread increases (decreases) Edg/ 
OK for any value of K. From Figure 1 it is 
clear that any increase (decrease) in Hdg/dK 
leads to an increase (decrease) in the optimal 
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capital input. 

To determine conditions under which 
0g/AK is convex or Concave in we differen- 
tiate twice. Using (9) and (11), we find, 








0°g 
17 =F Fð L*/8 
(17) aKap 1 + Fð L*/ðp 
Fiz 
La 
ð? alFio/Fa) OL* 
(18) £ SE (Fy2/F os) a 
aKap? aL Op 


Since 0L*/dp>0, it follows that 


0° OF 2/F 22) < 
Z as ————— $ 0 
ðKəðp? ðL 


vV 


(19) 





An equivalent set of conditions can be de- 
rived in terms of the short-run supply curve, 
equation (8). Indeed, differentiation gives 








a a JaN 30 
Cees (5 B (Rc bre) 
aKap oK \ap/ 0K 
33 8? pe 
Gi etsy a) 
aKap?  aKoap 
Thus r 320" 
(22) a Z0 as 2 
aKap* aKap 


Since 6°g/@K0p?>0 implies ðg/ðK is con- 
vex in p, it is clear that increased output 
price uncertainty increases Kdg/@K and 
therefore increases the optimal capital input 
provided that 0(F2/Fx)/AaL<0, or, equiva- 
lently, provided that 0°9Q*/aKdap>0. Simi- 
larly, increased output price uncertainty de- 
creases Fdg/OK and therefore decreases 
the optimal capital input provided that 
O(F yp/ Fe) /dL>0, or, equivalently, provided 
that &?Q*/3Kəðp<0. Since the labor input 
decision and therefore the output decision 
are made after the uncertainty is resolved, 
the increased uncertainty will affect these 
decisions only through its effect.on K. 

In view of (10), it is clear that for any 
given output price, a larger capital input will 
increase or decrease the demand for labor 
depending on the sign of Fy. There is nothing 
in our assumptions about the production 
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function, however, to give Fy a determinate 
sign. Thus, for any p realized ex post, greater 
uncertainty in the disfribution of p ex ante 
may increase or decrease the demand for 
labor depending on whether the increased 
uncertainty increases or decreases the capital 
input and also on the sign of Fis. 

Recall that with expected profit maximiza- 
tion, the assumption that all inputs are 
chosen before the price is observed implies 
that uncertainty has no effect on the output 
or on the inputs. The fact that uncertainty 
plays a role in the model considered here is 
not surprising, though, since the firm is 
operating in a different environment. Indeed, 
if after the output price is observed, the 
capital input turns out to have been a poor 
choice, the firm is able to compensate par- 
tially by suitably choosing the labor input. 
Obviously, the firm could not do this if the 
labor input were also chosen before the price 
is observed. If the firm can compensate for 
what ex post turns out to have been a poor 
decision, it seems intuitively clear that un- 
certainty (which is related to the size of the 
possible ex post error in the capital input) 
should affect the capital input decision and 
that this effect should depend, possibly 
among other things, on the ease with which 
capital and labor are substitutable. The ex- 
ample in the next section shows that the 
mathematical results derived above are con- 
sistent with these intuitive conclusions. 


lif. An Example 


To get some additional feeling for the con- 
tent of the results in the previous section, 
let us examine the strictly concave CES pro- 
duction function, 


(23) Q = [aK + bLs 


where a>0, 6>0,8>—1, 840, andO<p<i. 
The parameter u is a measure of returns to 
scale. The elasticity of substitution ¢ is given 
by 


(24) e = 1/(1 + 8) 


Rather than examine 0(Fye/Fa)/dL, it is 
more convenient‘to consider 0(Fo2/Fy)/dL. 
Obviously, the sign of 0(Fa/F»)/dL is op- 
posite that of 0(F»/Fx2)/AL. Some rather 
tedious but straightforward manipulations 
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give i 
Fa bf ~1\/L\- 6) 
o EDD 
F a\pt+6/\K 
sero 
(+8) L 
Differentiating with respect to L, we find 
(26) 8(Fo0/F ie) 4 
ðL 
B+1 b Ler) K 
eal eres 
u+6 a K-69 p 


Since <1, the term in square brackets is 
positive as is 8+1. Therefore 0(Fn/F x) /dL 
has the same sign as u+8. Substituting 
B=(1/o)—1 we find that the sign of 
O(Fn/Fy)/dL is the same as the sign of 
(op+1—oc). It follows that the sign of 
O(Fy/F2)/8L is the same as the sign of 
(o—1—yo). Therefore, 


O(Fi2/F 22) 5 
-A A 


(27) JL 


0 aso è (1 — u)“ 


This is illustrated in Figure 2. In region 4, 
8(F2/F2)/8L>0 and increased uncertainty 
in the output price decreases the optimal 
capital input. In region B, on the other 
hand, increased uncertainty increases the 
optimal capital input. This suggests that 
with sufficiently easy substitutability be- 
tween capital and labor, increased uncer- 
tainty decreases the optimal capital input 
since little is lost by waiting until the uncer- 
tainty is resolved and hiring labor. 

As the production function approaches 
constant returns to scale (as u—1), increased 
uncertainty leads to a larger capital input. 
This can be explained in terms of a fact 
noted by Walter Oi; namely, since the profit 
function is convex in p, increased uncer- 
tainty will increase its expected value. With 
constant returns to scale, both L*(K, p, w) 
and g(K, p, w) are homogeneous of degree 
one in K. In this case dg/0K is independent 
of K and is, in fact, a per unit of capital 
profit function. Under these conditions 6g/8K 
is convex.in $, and increased uncertainty in- 
creases its expected value. We have ex- 
cluded the case of constant returns to scale 


wd 


| 
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o=(1-n) 





FIGURE 2 


from consideration since tae model con- 
sidered here would not have determinate 
factor demand functions. However, when we 
are “closé” to constant returns to scale we 
would expect increased uncertainty to have 
an effect on Edg/dK similar to that with 
constant returns to scale. 

As noted above, for any $ realized ex post, 
greater uncertainty in the Cistribution of p 
ex ante may increase or decrease the de- 
mand for labor depending on the sign of F2 
and on whether the increased uncertainty 
increases or decreases the capital input. For 
the CES production function we are using 
as an example, 


(28) Fiz = abu(u + B) (aK + bL) 618+ 
«(KLJ 6+0 
Fy clearly has the same sign as (u-+£8), and 


this in turn has the same sign as (ou-+-1—c¢). 
Thus, 


(29) Fio 2 0 as o s (1 = p)! 
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Figure 2 is again applicable. In region 4, 
o>(i~pz) and Fy<0. Now, in region A 
increased uncertainty reduces the capital in- 
put, and since F»<0 the reduced capital 
input results in a larger labor input for any 
realized ġ. In region B, c<(1—y)™ and 
Fy>0. In this region the increased uncer- 
tainty increases the capital input, and since 
Fy>0 the increased capital input results in 
a larger labor input for any realized p. For 
the CES example, increased output price 
uncertainty ex ante leads to a greater labor 
input ex post for any realized price except on 
the boundary between regions A and B where 
there is no change. 


IV. The Risk-Averse Case 


In this section we assume the firm is risk 
averse. It maximizes the expected utility of 
profits, 


(30) EU(m) = EU[g(K, p, w) — cK] 


where U is a strictly concave von Neumann- 
Morgenstern utility function, 


(31) U(r) >0 and U'(r) <0 


Rather than examine the general case of a 
mean preserving spread, we simply compare 
the capital input in a certain situation with 
that in a situation involving a “small” 
amount of uncertainty. 

Let Ep=f, and let K be the optimal capi- 
tal input if the price is known to be # with 
certainty. Thus K is the solution to 


(32) s (K, p, w) —c=0 


In the uncertain case, the firm maximizes 
(30). The first-order condition for this op- 
timization is 
(33) EU'(n) Ee ae ee | =0 

aK”? 
The second-order condition is 
(34) EU" (m)(dg/aK — c)? 
-+ EU'(7)d°g/dK? < 0 


and this is certainly satisfied since U” (r) <0 
and ð?g/3K?<0 by (16). The optimal capital 





FIGURE 3 


input with uncertainty, X*, is shown graph- 
ically in Figure 3. 

We now determine how K* and K differ. 
Suppose we insert the certainty capital input 
K in the left-hand side of (33). It is clear 
from Figure 3 that the certainty capital in- 
put is less than (greater than) the capital 
input with uncertainty if 


(35) E ÍVE, 6, ») — Ke] 


[reee] 


is greater than (less than) zero. Our approach 
is to determine whether (35) is positive or 
negative. 

Expanding the expression within braces in 
(35) around p= # and taking account of (32) 
gives 

ag 
aKap 
og 8? 
$ [2 pi anes 
ap Kap 
JS 
aKap? | 2 





G0) [um le - a 


+ U' (x) +... 
where all the terms in square brackets are 
evaluated at (K, #, w). Taking the expecta- 


tion of this expression, we find that (35) can 
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be approximated by? 





6g 0g =] 
3n |20" E E y 
wn Í (r) ap okas + U O aap 
Var (p) 
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where again the term in square brackets is 
evaluated at (K, p, w) and where Var (p) is 
the variance of the random variable p. 

Now, by (8) 0g(K, 4, w)/dp=Q*(K, p, w) 
which is certainly positive. Differentiating 
again,-67¢/d9Kdp=00*(K, $, w)/3K = (Fyk 
—FyF.2)/F2 by (9) and (11). None of our 
assumptions about the production function 
give this a determinate sign although one 
would generally expect it to be positive. This 
is certainly true for the CES production 
function considered above, as can be shown 
by some rather tedious calculations. Finally, 
0°g/8KAp?=0°Q*(K, P, w)/3Kðp can be either 
positive or negative. In Section II we showed 
thatit has the sign of [—0(Fi2/F22)/dL]. (See 
equations (19) and (22).) 

If 6Q*/dK is positive and 0°Q*/dKap is 
negative then (37) is negative, and the pres- 
ence of uncertainty reduces the optimal cap- 
ital stock. In terms of the example involving 
the CES production function, this corre- 
sponds to being in region A in Figure 2; and, 
as we showed in Section III, the smaller 
capital input due to uncertainty in this 
region leads to a larger labor input for any 
realized price. In the unlikely situation where 
6Q*/AK is negative and ð?Q*/ðKðp is posi- 
tive, the uncertainty increases the optimal 
capital stock. In the rather likely situation 
where both 0Q*/dK and 8?Q*/3Kðp are posi- 
tive, the expression can be of either sign de- 
pending on the relative magnitudes of the 
terms. For the CES production function ex- 
ample, this corresponds to being in region B 
in Figure 2. However, if U” is sufficiently 
small in magnitude, the 0°Q*/d@Kap term 
will dominate and the capital input in the 
uncertain situation will be larger than in the 


3 Note that I have used the first-order condition 
under certainty, (32), to simplify the second-order term 
in (36). Thus, (37) is a valid approximation only for 
small amounts of uncertainty. 
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certain situation. If the capital input is 
larger in the uncertain case, we know from 
the analysis of Section III that for a CES 
production function this implies a larger 
labor input and a larger output for any 
realized price. 

These results can be compared with those 
obtained when both inputs are chosen before 
the price is observed. In that case we have 
` the Sandmo result, noted in the introduc- 
tion, that the presence of uncertainty reduces 
output. Moreover, since the CES production 
function is homothetic, the reduction of out- 
put due to uncertainty will certainly reduce 
both of its factor demands. 


V. Concluding Comments 


The results of Section II are particularly 
strong in that they include the effects of in- 
creasing uncertainty as well as the effects of 
moving from a certain to an uncertain situa- 
tion. Since the firm is risk neutral in Section 
II, the uncertainty results derived there have 
nothing to do with risk aversion. They arise 
because the firm can partially compensate 
for what, ex post, appears to be.a poor de- 
cision regarding the capital input by suit- 
ably choosing the labor input. I stress that 
the possibility of doing this is absent if all 
inputs must be chosen before the uncer- 
tainty is resolved. 

The results of Section IV are much weaker 
in that we only compare a certain situation 
with one involving a small amount of uncer- 
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tainty. The situation considered in Section 
IV is rather complicated since the uncer- 
tainty effects discussed in Section II fre- 
quently run counter to the uncertainty ef- 
fects arising from risk aversion. However, 
the analysis does show that the effects dis- 
cussed in Section II may well dominate the 
risk aversion effects in many cases, and 
thus lead to rather different results than 
those derived under the assumption that all 
inputs are chosen before the uncertainty is 
resolved. 
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On the Design of Managerial Incentive Structures in a 
Decentralized Planning Environment 


By Joun P. Bonin* 


In a recent issue of this Review, Liang- 
Shing Fan presents a bonus scheme intended 
to induce a manager to report true per- 
formance capabilities to a planner. Such 
properties are extremely desirable for the de- 
centralized planning procedures presently 
under discussion in several industrial social- 
ist countries. Of current interest is a system 
called “planning from below,” hereafter 
PFB, in which managers self-impose per- 
formance norms rather than receive targets 
from the planner (see Yevsey Liberman’s 
discussion of the profitability norm). Incen- 
tives to induce a manager to report end strive 
for maximal performance are crucial in such 
a system. This paper considers informational 
and motivational properties of Fan’s scheme 
and a similar piecewise linear bonus scheme 
in the decentralized PFB environment. For 
the general stochastic case, Fan’s scheme is 
shown to yield somewhat peculiar norm-re- 
porting results but to possess desirable mo- 
tivational features. 

In PFB, as in other decentralized plan- 
ning environments, the planner interacts 
with the managers during the decision-mak- 
ing process. Information is initially dis- 


persed so that detailed knowledge about any . 


individual production technology is avail- 
able only to the manager. The planner uses 
his knowledge of economic interdependencies 
and the overall goals of the system, along 
with any information he receives from the 
manager, to influence economic activity. The 
managerial incentive structures are designed 
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and support. I have benefited from conversations with 
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in advance by the planner to coax the de- 
sired behavior. However, the distinguishing 
characteristic of PFB is that the manager 
imposes a performance norm upon himself 
which replaces planner-determined targets in 
evaluating and rewarding his actual per- 
formance. Consequently, the planner seeks 
to design incentive structures which mo- 
tivate both norm prediction and performance 
representing the true capabilities of each 
manager. 

In what follows, the scenario is a single - 
planning period with intertemporal phe- 
nomena ignored. Input supply uncertainties 
make actual performance a random variable 
when the manager must determine his op- 
timal norm. Although no input delivery plan 
is available prior to norm reporting, the plan- 
ner may use the information from the norms 
to coordinate destinations and dates of de- 
livery for intermediate commodities. Both 
managerial incentive schemes considered be- 
low are piecewise linear functions of actual 
performance with a kink discontinuity at the 
reported norm, i.e., the self-imposed target. 
The manager is assumed to be risk neutral 
so that he maximizes expected bonuses when 
calculating his optimal norm. The informa- 
tion and motivational results derived for 
both bonus schemes are not sensitive to any 
properties of the manager’s probability dis- 
tribution characterizing supply uncertainties. 

In the next section, Fan’s symmetric bonus 
scheme is shown to be preferable to other 
kink discontinuous ones which penalize de- 
viation of performance from the target level 
(see Wayne Leeman). Section II considers 
a piecewise linear bonus scheme which al- 
lows nonsymmetric prediction error costs. 
This incentive scheme permits manipulation 
of relative prediction error costs so that a 
manager can be coaxed to take any amount 
of downside risk desired by the planner. 
Thus, the planner gains useful information 
about the expected fulfillment of norms and 
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e 
can enforce some control on the PFB en- 
vironment. The conclusion summarizes the 
major results and suggests a possible exten- 
sion of this method to consider intertem- 
poral phenomena in a different environment. 


I. Fan’s Bonus Scheme 


So that what follows may be interpreted 
in various institutional settings, the per- 
formance variable will be denoted X. In 
Fan’s scheme X would be profit, while in 
Leeman’s it would be output. The manager’s 
knowledge about technology and supply un- 
certainties is represented by a probability 
density function f(X) defined for positive 
values of X, a random variable. Maximiza- 
tion of expected bonuses conditioned by f(X) 
yields the optimal self-imposed target. In 

. Fan’s stochastic example, the norm reported 
is equal to the mean, median, and mode of a 
simple discrete probability distribution.’ 
Hence, interpretation of normal capacity is 
simple and the incentive-unbiased result for 
norm reporting straightforward in both the 
deterministic and the stochastic case. How- 
ever, when f(X) is any arbitrary density 
function, we show the optimal norm under 
Fan’s scheme to be the median of f(X). 

To derive Fan’s optimal norm, rewrite his 
equation (2), p. 227, as 


(1) B = a(X — e| X — Xol) 


where a>0, 1>e>0, and | | denotes ab- 
solute value.? With bonus written in this 
fashion, e| X—Xo| can be interpreted as the 
nonnegative cost of a norm prediction error 
for any performance level X. It is clear why 
the manager will always report true capacity 
in the deterministic case first considered by 
Fam Since the. minimal value of e|X¥—Xo| 
occurs when X = Xo, reporting and achieving 
true capacity X’ yields the maximum bonus 
aX’. The same deterministic behavior is 
elicited from the bonus scheme suggested by 
Leeman, p. 436. Contrary to Leeman’s as- 


1 The distribution used by Fan is f(X‘)=.5, f(X’+4) 
== ,25, and f(X’—8)=.25 where X’ is normal capacity. 

2 In Fan’s equation (2), it is obvious that e<1 is 
envisioned. The rationale for such restriction surfaces 
when we examine the problem of performance conceal- 
ment once a target is determined. 
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sertion on p. 438, bonus schemes that re- | 
ward overfulfillment of targets need not lead 
the manager to understate capacity. Indeed, 
Fan’s schéme is such an example, at least 
in the deterministic case. 

In most stochastic environments the defi- 
nition of normal capacity is not obvious so 
that Leeman’s statement is difficult to evalu- 
ate under uncertainty. Interestingly enough, 
Fan’s scheme induces the manager to always 
report the median of f(X) as the optimal 
norm. The median would surely be a possible 
candidate for normal capacity, therefore sug- 
gesting a stochastic counterexample to Lee- 
man’s assertion. Under uncertainty, ex- 
pected bonus is written, 


(2) E(B) = a[E(X) — eE(| X ~ Xo])] 


The manager maximizes (2) with respect to 
Xo, given f(X), to determine the optimal 
norm X 9. This is formally equivalent to 
minimizing, with respect to Xo, 


(3) EUX- Xl) = a — Xo\f(X)aX 


~ f° x = xoygnax 


9 


Differentiating (3) with respect to Xo and 
solving the first-order condition for a mini- 
mum yields 


(4) F(Xo) =3 


where F(X) is defined to be the cumulative 
distribution of X. The second derivative of 
(3) is 2f(X0), which is always positive. Hence, 
X¢ determined by (4) minimizes (3). Now Xë 
is simply the median of f(X) by definition. 
The optimal norm for the Fan manager to 
report in any stochastic environment is the 
median of the probability distribution over 
performance values.’ 


3 The result in Fan’s case, when the prediction error 
is a symmetric piecewise linear function with a single 
kink at the norm, is completely independent of charac- 
teristics of the probability distribution /(X). Some care 
must be taken to conceptualize the median in discrete 
cases, but the median, suitably defined, is the optimum 
performance predictor for the entire class of probability 
distributions under Fan’s scheme. A 
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For purposes of comparison, it would be 
useful to know what norm the manager 
rewarded by Leeman’s echeme would report 
in similar circumstances. Unfortifnately, no 
general result can be shown. The various 
conditions on f(X) under which a symmetric 
non-linear penalty function for prediction 
error yields simple norm predictors are given 
by Clive Granger, pp. 202-03. Although no 
obvious comparison can be made for norm 
reporting, Fan’s scheme can be shown to be 
a considerable improvement over Leeman’s 
in motivating performance. 

An extremely desirable property of Fan’s 
scheme is that for any ex ante prediction, 
bonuses are maximized at the ex post real- 
ized value of the performance variable, de- 
noted X’.4 Even if the planner cannot 
effectively monitor the performance variable, 
as would likely be the case with profits, the 
manager gains nothing by concealing per- 
formance capabilities. If the predicted norm 
is not achievable, i.e., X’/< Xo, the maxi- 
mum bonus is acquired by reporting X’ and 
receiving payment of a[X’—e(X¢—X’)]. 
Any other X < X’ would generate less bonus. 
If capacity is initially underestimated, i.e., 
X’>X¢, the maximum bonus in Fan’s 
scheme is a[X’—e(X’— Xg‘) ], as long ase< 1. 
Any other feasible performance X<X’ 
would yield a lower bonus, since the reduc- 
tion in prediction error cost is less than pro- 
portionate to the reduction in X. 

In contrast, for Leeman’s scheme, any 
initial underestimation of capacity would in- 
duce the manager to conceal the higher 
realized performance, since bonus for per- 
formance at norm level exceeds bonus at 
above-norm levels. This property is most un- 
desirable when the planner cannot easily 
monitor performance. Because Fan’s scheme 
rewards for overfulfillment, no suck motiva- 
tional problems occur. Rather, the major 
role of the norm is to convey information to 


4 Fan asserts that managers “will strive to attain 
their target profits set by the planning authority” (p. 
226). What becomes clear is that the target in Fan’s 
scheme has no influence on performance. For this rea- 
son, I have considered the problem in the PFB environ- 
ment, Indeed, the planner seems to have no role in 
Fan’s scheme. Interestingly, Fan’s assertion is correct 
for Leeman’s scheme! 
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the planner about expected performance. 
Would the planner prefer to know some sta- 
tistic other than the median for the purpose 
of coordinating intermediate transactions? If 
so, can a bonus structure be formulated 
which possesses the desirable motivational 
properties yet elicits different information? 
The next section addresses the issue of de- 
signing optimal bonus structures in PFB. 


‘Il. The Planner’s Strategy 


In a different planning environment, Mi- 
chael Keren has analyzed the interaction of 
planning agents when managerial bonuses 
depend on the fulfillment of a target set by 
the planner. Crucial to Keren’s results is the . 
characterization of optimal managerial per- 
formance as a simple function of the im- 
posed output target. Bonus for overfulfill- 
ment would severely complicate his analysis. 
In PFB, the target is self-imposed and bonus 
for overfulfillment is crucial for stimulating 
performance. In what follows, we attempt 
to capture the interaction of agents in the 
PFB environment without sacrificing desir- 
able motivational properties. 

A piecewise linear bonus scheme with 
nonsymmetric prediction error cost is con- 
sidered. By adjusting the weights applied to 
penalties for misestimating performance, the 
planner can coax the manager to report a 
safe or a strenuous norm. By differentiating 
managerial bonus structures.across firms, the 
planner can impose any desired degree of 
risk on the overall fulfillment of reported 
targets. If output norms areé reported, the 
resulting ‘self-imposed production plan can 
be tuned to any level of tautness. The plan- 
ner knows in advance the probability that 
each manager attaches to the attainment of 
his reported norm. Thus, the planner’s risk 
preference is effectively transmitted to the 
manager through the bonus scheme with no 
consequent motivational problems in norm 
reporting or performance. The planner’s 
strategy is more subtle in PFB situations, 
but the manager is nonetheless manipulat- 
able by judicious design of the incentive 
structure. 

If symmetric costs of prediction error are 
not imposed, the piecewise linear bonus 
structure is written 
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alX — a(X — Xo] when X = Xo 
al X + b(X — Xoi] when X S Xo 
wherea>0,1>a>0 
1>b>0 


(5 B= 


and 
Then, 
(6) E(B) = aE(X) 


ae a "x — X) f(XdX 


Xo 


Xo 
—b (X — xof(xax | 


0 


Maximizing (6) with respect to Xo is equiva- 
lent to minimizing the term in square 
brackets. The optimal norm is determined 
as a function of a and b. In particular, with 
F(X) as previously defined, 


a 
(7) PZ) = 


Now, as ažb, the optimal norm, Xf2X", 
the median of f(X). The planner can influ- 
ence the norm reported by weighting the 
prediction error costs differently. 

Intuitively, when a is large relative to b, 
more serious penalties in terms of foregone 
earnings are incurred for misestimating the 
norm on the low side. Consequently, the 
manager accepts more downside risk and re- 
ports a norm which is strenuous compared 
to that reported in the symmetric case. How- 
ever, the restrictions on the coefficients indi- 
cate that bonus still increases with target 
overfulfillment. Consequently, given any 
self-imposed target, the manager will always 
report the highest possible level of per- 
formance, i.e., the realized value of X. Thus, 
this generalized kink discontinuous piece- 
wise linear bonus scheme is exploitable by 
the planner in PFB. A plan resulting from 
self-imposed targets can reflect any risk of 
underfulfillment desired by the planner. 
However, bonus is positively related to per- 
formance so that no incentive to conceal 
above-norm performance exists. 

The usefulness of adjusting the coefficients 
in (5) is exemplified by considering a class of 
density functions intuitively representative 
of ex ante supply uncertaincies in the PFB 
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economy. Let f(X) be unimodal and nega- 
tively skewed so that X the mean < X” the 
median <X’” the fode.’ Intuitively, X’” is 
normal achievable capacity if expected input 
supplies are forthcoming. Based on previous 
experience, the manager calculates input 
estimates which have a high probability of 
being fulfilled. However, unexpected prob- 
lems may develop which affect the quantity 
and timing of input supplies. Bottlenecks 
causing anything from slight inconvenience 
to disastrous consequences for the produc- 
tion capability of certain managers can oc- 
cur with positive probability. 

To adjust the riskiness of any plan for in- 
termediate flows determined from reported 
norms, the planner may prefer some man- 
agers to self-impose targets different from 
the median. For density functions with the 
assumed skewness, Fan’s manager under- 
states normal (modal) capacity and over- 
states the expected mean value of perfor- 
mance, i.e., X< Xğ<X”. For the nonsym- 
metric bonus structure in (5), the planner 
can coax a norm closer to the mode or the 
mean by judiciously adjusting the ratio 
a/b=r. When r>1, X >X”, and when 
r<i, Xo <X". As long as 7 is sufficiently 
close to one, the optimal norm more closely 
approximates the mode in the first case and 
the mean in the second case. 

An economic interpretation of the rela- 
tive cost ratio 7 is rather cumbersome. It is 
the ratio of the opportunity cost per unit of 
above-norm performance (in terms of bonus 
that would have been paid had performance 
been correctly estimated by the norm) to the 
penalty cost of each unit of below-norm per- 
formance. The planner by adjusting r affects 
the norm reported. Consequently, the plan- 
ner can induce the manager to accept any 
amount of downside risk by increasing the 
relative opportunity cost of above-norm 


- performance. 


The manipulatory property of the bonus 
scheme makes designing differentiated incen- 
tive structures an important planner’s:strat- 
egy in the decentralized PFB environment. 
Consider an example where X represents 


5 Keren, p. 482, suggests that the same skewness is 
intuitively justifiable as a characterization of supply 
uncertainty in a centrally planned economy. 
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output level and the economic system con- 
sists of a group of interdependent firms. The 
planner attempts to forfnulate a consistent 
input delivery plan based on his knowledge 
of intermediate flows, perhaps estimated 
from previous input-output coefficients. At 
the same time, the planner has quantified the 
goals of the system as relative weights on 
final commodities. When input-output co- 
efficients are known with certainty, Michael 
Manove describes an algorithm by which 
production units can be ranked according to 
the importance of their own product to ag- 
gregate final output. High priority firms 
often produce a commodity which is used 
extensively as an input throughout the sys- 
tem. Consequently, a shortage of this com- 
modity would reverberate throughout the 
system. Firms producing final commcdities 
are at the bottom of the ranking. One could 
conjecture that the fineness of the priority 
partition depends solely on the quality of the 
planner’s information about interdependen- 
cies. Here I refer only to high and low 
priority firms to illustrate the way in which 
the planner can manipulate the self-imposed 
targets in PFB. 

By setting r, the planner determines in 
advance the probability that the reported 
norm will be fulfilled or overfulfilled. By the 
definition of r and (7), the optimal norm is 
determined from 


r 
(8) F(X) err 


The probability that norm X¢ is at least 
fulfilled is then given by 


r 1 
CEL 1+r 


By setting r<1 for high priority firms, the 
planner knows that the norm reported has a 
better than 50 percent chance of being met. 
Hence, the output reported would be a rela- 
tively safe estimate of the aggregate avail- 
ability of that commodity for use as an input 
by other firms. On the other hand, r>1 in- 
duces the manager to take more downside 
risk. Hence, the norm reported will be under- 
fulfilled more than half the time. 

The planner may then use his knowledge 








(9) 1—F(X;) =1— 
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of interdependencies to assign the differen- 
tiated r’s across priority classes. Managers of 
high priority firms could be induced to re- 
port relatively safe targets which in turn 
would help insure adequate input ‘supplies. 
Low priority firm managers could be coaxed 
to impose relatively strenuous norms upon 
themselves. Moreover, the planner can im- 
pose his risk preference on the entire plan. 
Indeed, by increasing all 7’s, the planner de- 
creases the likelihood that each individual 
norm is fulfilled. Hence, such a self-imposed 
plan would be more risky. A comparison of 
the planner’s strategies according to some 
average of all 7’s weighted by priority class, 
call it %, would index PFB “plans” according 
to tautness. Therefore, the optimal degree of 
plan tautness, common to the central plan- 
ning literature, applies to decentralized PFB 
environments as well. 

A complete analysis of plan tautness in 
PFB requires a theory explaining the man- 
ager’s formation of his expectations about 
performance levels. Clearly, tauter plans af- 
fect the probability of obtaining inputs on 
time. Supply uncertainties were the primary 
basis for formulating a probability distribu- 
tion about performance levels. Therefore, 
any information a manager might obtain 
about the expected degree of overall taut- 
ness # would be used to characterize f(X). 
Given our assumptions about dispersion of 
information and the type of vertical com- 
munication between the manager and the 
planner, such information would be learned 
from past experience. Perhaps a sequential 
model with managerial subjective probabil- 
ities formed by adaptive expectations could 
adequately address this problem. 


III. Conclusion and Extension to Other 
Environments 


‘In a decentralized informationally dis- . 
persed stochastic environment, the piecewise 
linear bonus scheme with a kink discontinu- 
ity at the target possesses desirable proper- 
ties. Fan’s scheme, a special case in which 
costs of prediction error are symmetric, 
yields maximum feasible performance for any 
target since it rewards overfulfillment. At 
the same time, the manager reports neither 
a strenuous nor a safe norm, the latter con- 


VOL. 66 NO. 4 


jectured by Leeman to result when bonus for 
overfulfillment is paid. Instead, for any prob- 
ability distribution over performance, the 
manager reports the median. In contrast, 
Leeman’s bonus scheme requires more struc- 
ture on the probability density function to 
-yield simple norm-reporting results, but more 
importantly it induces concealment of any 
above-norm performance. 

Interesting interactions between the plan- 
ner and the manager arise when nonsym- 
metric prediction error costs are allowed. By 
adjusting the ratio of the opportunity cost 
for underestimating performance to the 
penalty cost for below-norm performance, 
denoted v, the planner can coax a safe or 
strenuous norm from any manager. In all 
cases, the incentive to maximize performance 
given any self-imposed target is retained. 
+» The nonsymmetric bonus scheme may be 
safely manipulated by the planner to im- 
pose his own risk preferences on an entire 
physical production plan determined by the 
managers themselves. Increases in all 7’s, or 
perhaps an increase in an appropriately 
weighted index 7, indicate a tauter plan. In 
this case, the probability of managers achiev- 
ing self-imposed output targets falls, with 
possible effects on the entire system’s ability 
to balance intermediate transactions. None- 
theless, by judiciously designing the man- 
agerial incentive schemes according to his 
knowledge of economic interactions, the 
planner can coax managers to respond to the 
goals of the system in PFB. 

Despite remarks to the contrary (see p. 
227), Fan does not allow the infamous ratchet 
effect to influence norm reporting or actual 
performance. To introduce the ratchet effect. 
requires explicit consideration of the inter- 
action between the managez’s performance 
and the planner’s strategy fer intertemporal 
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target variation. Both in PFB and in Fan’s 
model, current norms and performance do 
not affect the probability of target fulfillment 
or overfulfillment in any future period. Such 
dependence Jed Keren to conjecture the im- 
portance of the ratchet effect when bonus is 
paid for overfulfillment in the jump discon- 
tinuous case (see Keren, p. 471, fn. 5). How- 
ever, the structural similarity of the problem 
of norm reporting with point estimate pre- 
diction in stochastic decision making sug- 
gests a potentially fruitful line of attack on 
this more complex bonus structure in a dif- 
ferent planning environment. 


6 Sam Gindin discusses the ratchet problem in a 
two-period deterministic situation for a special type of 
target variation. Intuitively, when the bonus structure 
is jump discontinuous at the target, the manager is more 
interested in safe targets. 


REFERENCES 


L.-S. Fan, “On the Reward System,” Amer. 
Econ. Rev., Mar. 1975, 65, 226-29. 

S. Gindin, “A Model of the Soviet Firm,” 
Econ. Planning, 1970, 10, no. 3, 145-57. 

C. W. J. Granger, “Prediction with a General- 
ized Cost of Error Function,” Oper. Res. 
Quart., 1969, 20, no. 2, 199-207. 

M. Keren, “On the Tautness of Plans,” Rev. 
Econ. Stud., Oct. 1972, 39, 469-86. 

W. Leeman, “Bonus Formulae and Soviet 
Managerial Performance,” Southern Econ. 
J., Apr. 1970, 36, 434-45. 

Y. Liberman, “The Plan, Profits and 
Bonuses,” Curr. Digest Soviet Press, Oct. 
1962, 14, 13-15. 

M. Manove, “Nonprice Rationing of Inter- 
mediate Goods in Centrally Planned Econ- 
omies,” Econometrica, Sept. 1973, 41, 829- 
52. 


The Dynamics of Inflation in Latin America: Comment 


In a recent article in this Review, a statis- 
tical analysis of aggregate data for sixteen 
Latin American countries leads Robert Vogel 
to the following conclusion: “The most im- 
portant result of the present study for this 
controversy [monetarist-structuralist ] is that 
a purely monetarist model, with no struc- 
turalist variables, reveals little heterogeneity 
among Latin American countries, in spite of 
their extreme diversity” (p. 113). One pur- 
pose of this paper is to show that this infer- 
ence is inappropriate given the results pre- 
sented in Vogel’s paper. Moreover, the ap- 
propriate inference of heterogeneity among 
Latin American countries sheds no light on 
the monetarist-structuralist controversy. For 
no monetarist would argue that the same 
monetarist model must apply to every Latin 
American country. Instead of dwelling on the 
controversy, this note focuses on answering 
two of the questions which arise fram the ap- 
propriate interpretation of Vogel’s results: 
given the monetarist model used by Vogel, 
are there patterns in the differences of be- 
havior among the Latin American countries? 
Since the answer to this question is yes, then: 
what do these patterns indicate about the 
nature of the inflationary process in Latin 
America? 


I 


In order to facilitate the exposition a brief 
review of the underlying model, equation (6) 
in Vogel’s paper, is necessary. This model 
relates the rate of inflation P{ to the rate of 
change in the money supply (M1), the rate 
of growth of income (Y{), and the lagged 
change in the rate of inflation (Pj_,;— P{_.) 
as follows: 


(1) Pi=k+dMi+eMit 


* Associate professor of economics, University of 
Maryland. I thank R. Vogel for a listing of his data 
and L. Radey for her research assistance. The computer 
Science Center at the University of Marylaad provided 
support for the computations. 
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— (1 + a) Yi + (Pua — Pes) 


where & is expected to capture trends in 
velocity; d and e capture the current and 
lagged adjustment of prices to changes in 
the money supply, respectively; a indicates- 
the effect of real income on the ratio of real 
balances held to real income; and 6 captures 
the effect of the expected costs of holding 
real balances. 

Vogel arrives at the conclusion previously 
quoted by applying the above monetarist 
model to all Latin American countries. He 
estimates the model introducing country 
dummies for all the slope coefficients. His 
own F-test rejects the null hypothesis that , 
the same model (same slope coefficients) ap- ` 
plies to all Latin American countries at the 
1 percent level. But the author proceeds to 
ignore this result because the test only 
“barely” rejects the null hypothesis! Since 
the probability of type I error (rejecting 
the null hypothesis when it is true) is only 
1 percent whereas the probability of type 
II error (accepting the null hypothesis 
when it is false) is likely to-be much larger, 
the dismissal of this result is totally unwar- 
ranted on statistical grounds. Consequently, 
no substantive conclusion can be said to fol- 
low from the dismissal of this result. The ap- 
propriate conclusion which follows from the 
test is that there is heterogeneity among 
Latin American countries in the coefficients 
of the variables in the model. 


a 


This section presents the result of attempts 
to find patterns in these heterogeneous re- 
sults. A look at Table 3 of Vogel’s paper, 
p. 108, which provides the individual country 
regressions, yields little information on this 
issue because the variability in the results 
makes it difficult to detect any patterns. 
Notwithstanding, Vogel’s discussion as well 
as the basic data presented in his Table 1, 
p. 103, seem to suggest that the countries 
fall into three clearly identifiable groups and 
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it may be possible to identify patterns by 
comparing the between group results. The 
three clearly identifiable groups are: high 
inflation (H.J.) countries (Argentina, Uru- 
guay, Brazil, Chile, and Bolivia); moderate 
inflation (M.J.) countries (Paraguay, Co- 
lombia, Peru, and Mexico); end low inflation 
(L.I.) countries (Nicaragua, Ecuador, Hon- 
duras, Costa Rica, Guatemala, Venezuela, 
and El Salvador). 

This grouping provided the point of de- 
parture in my search for the patterns in the 
coefficients that the data supported. The 
null hypothesis that the slope coefficients 
were the same across all countries was re- 
jected at the 1 percent level when tested 
against the alternative that the slope coeffi- 
cients were the same within a group and were 
different between groups (F%,=6.2461). 
However, the null hypothesis that the coef- 
cients only differ between groups was re- 
jected at the 1 percent level when tested 
against the alternative that the slope coeffi- 
cients differ for all countries (F$, = 2.1527). 

Since the data rejected the restriction that 
the slope coefficients differ only between 
groups, Argentina was taken out of the high 
inflation groups and its slope coefficients 
were allowed to be different.! The null hy- 
pothesis that the slope coefficients differ only 
between groups was rejected at the 1 per- 
cent level when tested against the alterna- 
tive that the slope coefficients differ be- 
tween the (new) groups plus Argentina 
(Fin = 11.276). Moreover, tke null hypothesis 
that the slope coefficients differ between the 
(new) groups plus Argentina could not be 
rejected at either the 1 percent or the 5 per- 
cent level when tested against the alternative 
that the slope coefficients are different for all 
countries (F{%= 1.3274). Thus, the group- 
ing modified to allow the coefficients for 


lInitially Venezuela was taken out of the low infia- 
tion group and its slope coefficients were allowed to be 
different. However, the null hypothesis that the slope 
coefficients differ only between groups when tested 
against the alternative that the slope coeffictents differ 
between the (new) groups plus Venezuela yielded a very 
low F ratio, i.e., F),,=.08. Both Argentina and Vene- 
zuela were chosen because they seemed to differ the most 
from the rest of the group in their socioeconomic char- 
acteristics. 
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Argentina to be different yields the pattern 
that the data support. 


` I 
The results of the pooled regressions allow- 


- ing the coefficients to differ between groups 


are presented in Table 1 for both the group- 
ing which includes Argentina among the 
high inflation countries (second block) and 
the grouping which treats Argentina sepa- 
rately (first block). 

Note that the main features of the results 
are the same in both parts of the table. 
First, the impact of increases in the rate of 
growth of the money supply, either current 
or lagged one year, on the rate of inflation is 
substantially larger in both high and moder- 
ate inflation countries than in low inflation 
countries. (The null hypothesis of no dif- 
ference in the impact is rejected using a two 
sided ¢-test at the 10 percent level in three 
of the four cases in part A and in two of the 
four cases in part B.) Secondly, the impact 
of the rate of growth of income on the rate 
of inflation differs among the three groups 
of countries. For example, in the high in- 
flation countries this coefficient is small, and 
not significantly different from zero at the 
10 percent level. On the other hand, in the 
moderate inflation countries this coefficient 
is significantly different from zero but not 
significantly different from (minus) unity 
using a two-sided /-test at the 10 percent 
level whereas the same type of test in the low 
inflation countries yields the result that this 
coefficient is significantly different from both 
zero and (minus) unity. Finally, the coeffi- 
cient of the lagged changes in the rate of in- 
flation tends to be small and statistically i in- 

significant. The only exception is the high 
inflation countries in part. A of the table 
where the estimated coefficient is signifi- 
cantly different from zero at the 10 percent 
level. 

One of the most striking results in Table 1 
is the magnitude of the estimated coefficient 
for Argentina of the rate of growth of in- 
come. This estimate is much larger than the 
estimates for any of the groups as well as 
significantly different from zero at the 1 per- 
cent level. Since the individual country re- 
gressions indicated that the same might be 
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TABLE 1—PooLep REGRESSION RESULTS? 














M; Maa g ¥, See Pia 
Part A | 
HI» .580** .380** -032 .077* 
(17.61) (10.9) (.3) (1.8) 
M.I. .385** 438** = —.776** = — 040 
(3.1) (3.2) (3.4) (.4) 
LI. . 103 . 180* — .317* .00t 
(1.0) (1.9) (1.7) (.0) 
Argentina .896** 354" —2.308** —.051 
(5.1) (2.1) (6.8) (.7) 
Part B | 
H.I 585** .375** = —.140 .052 
(16.7) (11.7) (1.4) (1.3) 
M.I. 375** 432**  —,784**  — 040 
(2.8) (3.0) (3.2) (4) 
LI. .097 .171 —.310* — 001 
: (.9) (1.6) (1.7) (.0) 
ALIS 586** 407**  — ,298** .014 
(17.2) (11.0) (83.1) (.4) 





2 One or two asterisks indicates that the coefficient is 
significantly different from zero at the 10 percent or 1 
percent level, respectively, using a two-tailed test. 

The first block presents the results for the pooled 
regression with common intercept allowing the slope 
coefficients to differ between groups and for Argentina. 
The intercept was positive and insignificant at the 10 
percent level (R?=.8740; R?=.8675). 

The second block presents the results for the pooled 
regression with common intercept allowing the slope 
coefficients to differ between groups. Again the inter- 
cept was positive and insignificant at the 10 percent 
level (R?=.8516, R?=.8438). 

b The three groups are defined as in the text except 
for the high inflation group (H.J.) which excludes 
Argentina. 

¢ The three groups are defined in the text. 

@ These are the results for the pooled regression with 
common intercept and not allowing the slope coeffi- 
cients to differ. It is the same as one of Vogzl’s regres- 
sions and the intercept is negative and significantly 
different from zero (R?=.8195, R?=.8165). 


true for Uruguay, the pooled regression was 
run treating both Argentina and Uruguay 
separately. The estimate of the coefficient of 
the rate of income growth for Uruguay was 
also much larger than for any of the groups 


and significantly different from zero at the ` 


1 percent level. Interestingly enough, the 
results for the three groups and Argentina 
were quite similar to those reported in 
Table 1. 

These results indicate how the inflationary 
process in Latin America differs between the 
three groups of countries, for example, in 
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the impact of the rate of growth of the 
money supply and the rate of growth of in- 
come. They also indicate how the inflationary 
process differs even within the high inflation 


‘group of countries, for example, in the im- 


pact of the rate of growth of income for Ar- 
gentina and Uruguay. Moreover, these dif- 
ferences are not very sensitive to minor 
changes in specification. For instance, sup- 
pressing the lagged change in the rate of in- 
flation leads to a new set of estimates for the 
pooled regressions such that in the twenty- 
one possible comparisons (taking all ele- 
ments of the table together) the largest dif- 
ference between the old and the new results 
is .037.2 While more elaborate or alternative 
theoretical and econometric specifications 
will affect the magnitude of the point esti- 
mates, they are not likely to obliterate the 
differences; on the contrary, they are likely 
to introduce new sources of differences. In- 
stead of searching for these additional dif- 
ferences in the context of more elaborate 
models,* I conclude by raising the ques- 
tion: what explains the differences already 
observed in the inflationary process between 
these groups of Latin American countries? 
Answering the above question requires, in 
my opinion, a detailed comparative analysis 
of the countries in the different groups over 
the sample period. In particular, such an 
analysis might be able to ascertain whether 
the low inflation countries have refrained 
from using monetary policy consistently to 
promote growth or resolve social conflicts and 
whether the opposite is true for moderate 
and high inflation countries. It would also be 
of interest to ascertain if this difference in 
policies, assuming that it exists of course, is 
due to favorable external circumstances, 
conscious design, or the nature of the social, 
political, and economic environment prevail- 
ing in these countries. Finally, a detailed 
comparative analysis may also help explain 


2? Similarly, correcting for heteroskedasticity hardly 
affects the patterns in the point estimates. 

3 It doesn’t follow that we consider this area of 
further research useless or unimportant; but, given the 
data limitations for cross-country analysis, the main 
elaborations worth exploring can’t be implemented 
except for some individual countries; for example, see 
A. C. Pastore. 
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the association between the high rates of Policy in Brazil,” paper presented at Nat. 
growth over the period and inflation in the Bur. Econ. Res. conference on Tke Uses of 
moderate inflation countries. Econometric Models in Latin America, 


Mexico City, Nov. 1974. 
R. Vogel, “The Dynamics of Inflation in 
REFERENCES Latin America, 1950-1969,” Amer. Econ. 


A. C. Pastore, “Notes on the Recent Monetary Rev., Mar. 1974, 64, 102-14. 


The Dynamics of Inflation in Latin America: Comment 


In a recent issue of this Review, Robert 
Vogel extended to sixteen Latin American 
countries a technique used by Arnold Har- 
berger to examine the chief causes of Chilean 
inflation. On the basis of pooled regressions 
for the sixteen countries, he concluded that 
with little heterogeneity, the different rates 
of inflation cannot be put to structural dif- 
ferences but must be attributed to varying 
rates of expansion of the money supply. 
Only monetary variables are employed and 
the link between inflation and the rate of 
money supply growth rests essentially on R? 
so high as to leave little of the variation in 
the rate of price increase for other variables 
to explain. This note contends that in com- 
ing to such broad conclusions on the basis 
of only monetary variables, Vogel has com- 
mitted an error that the Harberger model was 
designed to avoid. Some regressions based 
on Argentine data are presented by way of 
illustration. 

As a partial justification for using only 
monetary variables, Vogel states the Har- 
. berger model is essentially monetarist. In his 
original study, however, Harberger focused 
specifically on the problem of multicollinear- 
ity between changes in the money supply 
and the wage rate. He suspected that the 
long history of Chilean inflation consisted 
of instances when increases in the quantity 
of money had brought rising prices in the 
absence of wage increases, other instances 
when wages had pushed up prices without 
being “financed” by expansion of the money 
supply, and still others when inflation had 
been accompanied by wages and prices rising 
together. Regression analysis cannot sort out 
these instances, he asserted, “ . . . but it can 
give some indications of their relative im- 


* Economic affairs officer, General Agreement on 
Tariffs and Trade, I assume sole responsibilizy for the 
views expressed here. 
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portance, and can surely distinguish between 
the extreme positions that deny the explana- 
„tory power of either wage changes or mone- 
tary changes, once the other is taken into 
account” (p. 228). Thus Harberger con- 
tended that if either monetary changes or 
wage changes are excluded, the regression 
analysis might not be able to distinguish be- 
tween these extreme positions. 

A formulation such as Vogel’s, using 
money supply changes and lagged values of 
the rate of inflation, can capture the varia- 
tion in prices resulting from: 1) current and - 
past instances in which money supply 
changes alone have driven up prices; 2) cur- 


rent and past instances in which monetary ° 


and structural variables have risen in step; 
and 3) past instances in which structural 
variables alone have been at work. The only 
instances that it clearly will not capture are 
those in which current structural variables 
have operated without accompanying money 
supply changes. 

Vogel’s high R? indicate that these in- 
stances have been few relative to all others. 
However, because Vogel’s model will at- 
tribute to monetary factors the variation in 
prices due to both current structural causes 
which have been financed by increases in the 
money supply and past causes which have 
affected the lagged price variable, these R? 
cannot say anything about the relative im- 
portance of structural and monetary factors. 
The Harberger model is designed to identify 
the relative inflationary impact of struc- 
tural and monetary factors when each has 
operated alone. If it is true that in the ma- 
jority of instances both have operated to- 
gether and that in an important number of 
instances, each has forced up prices on its 
own, then either a totally monetary model, 
such as Vogel’s, or a totally structural one 
will leave only a small portion of the varia- 
tion in prices unexplained. Their relative 
importance as independent inflationary forces 
will only show up in an equation which 
uses both sets of factors. 
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TABLE 1—REGRESSIONS ON ARGENTINE INFLATION, 1950-71 











Intercept M{ Mii Mice Yi 
(1) 4.497 1.248 232 —1.01 —.590 
(5.1) (0.8) (4.2) (1.7) 
(2) —3.849 
(3) — .627 . .425 .192 — 604 —.347 
(2.1) (1.0) (3.7) (1.6) 





(0.3) 





. mamae 
Wi. FP 


Ply EXR Wt SE D.W. 
264 879.0 1.90 
(1.8) 
338.377, «5238-78 1.75 
(6.5 (3.3) 6.1) 
036.250 .365 .380 `.84 5.6 2.03 


(4.9) 





Sources: See the author. With the exception of real supply for the years 1950 to 1966 which is taken from Diaz- 
Alejandro, p. 534, all data are frem official publications of the Argentine Republic. 

Note: All data are percentage changes (denoted by primes) in semiannual averages. The dependent variable is the 
wholesale price index; M is currency plus demand deposits; F is real supply, defined as gross domestic product plus 
imports; P,_1 is lagged wholesale prices; EXR is the exchange rate, defined as total peso trade divided by total dollar 
trade; and W is the wage rate. The /-values are given in parentheses below each coefficient; R? is the multiple cor- 
relation coefficient adjusted for degrees of freedom; SZ is the standard error of the estimate; and D.W. is the Durbin- 
Watson statistic. Beginning with the second half of 1950, there are 43 observations for each regression. 


Based on Argentine data for the period 
1950 to 1971, the regressions in Table 1 al- 
ternatively present extreme monetarist and 
structuralist models and one that combines 
the two. The dependent variable is the 
wholesale price index and all data are semi- 
annual averages. In the first equation, a 
formulation similar to Vogel’s would seem to 
reinforce his monetary hypothesis. Current 
and lagged changes in the money supply, the 
current change in real Supplies, and the rate 
‘of inflation from the previous period explain 
almost 60 percent of the variation in the rate 
of growth of prices. The combination of posi- 
tive and negative money supply coefficients 
supports the hypothesis of Adolpho Diz that 
the response in Argentina to money supply 
increases has been an initial overshooting 
with a sharp deceleration a year or more 
later. The Durbin-Watson statistic gives no 
indication that significant variables have 
been omitted. 

Equation (2), however, employs only 
structural variables and confirms precisely 
the opposite view. The hypothesis underly- 
ing this formulation is that wage and ex- 
change rate increases are the active infla- 
tionary agents and the money supply is 
passively increased in order to avoid a seri- 
ous shortage of liquidity. While devaluations 
have their main effect through an almost im- 
mediate rise in the price of tradeable goods, 
the impact of wage increases is spread out 
over the following year.’ All three coeffi- 
cients are significant at well above the 5 per- 


cent level and most of the inflationary im- 
pact of wages comes with a lag of six 
months. The R? is far higher than that of 
the monetary model and the Durbin- Watson 
statistic is in the acceptable range. 

Equation (3) employs both sets of vari- 
ables as a test of the relative importance of 
Harberger’s three sets of instances. The co- 
efficient for M, is still significant at about the 
5 percent level, but both it and that for 
lagged prices are greatly reduced in size and 
significance. The performance of the struc- 
tural variables argues that the inflationary 
pressure they have exerted on their own has 
been far more important than that of the 
money supply. 

These results serve to reinforce Vogel’s 
own evidence of errors in the specification of 
his model. They show that high R?. for a 
purely monetary formulation are by no 
means inconsistent with even higher ones 
for a purely structural model. For Argen- 
tina the use of monetary and structural vari- 
ables together shows the course of rising 
prices as alternatively propelled by demand 
and cost pressures with the latter apparently 
playing the greater role. If Vogel is correct 
in concluding that the inflationary process 
in Latin America is fairly homogeneous, then 
the results for Argentina may well give an 
accurate description of that process. 


1 For a structuralist model of inflation that would 
justify this formulation, see Ronald Findlay. See also 
Carlos Diaz-Alejandro. 
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The Dynamics of Inflation in Latin America: Reply 


By Rosert C. VocEL* 


Roger Betancourt and Edmund Sheehey 
have offered interesting comments on my 
recent article on inflation in Latin America. 
Since each of these comments has a rather 
different focus, they are dealt with inde- 
pendently, first Sheehey’s comment and then 
Betancourt’s. In discussing Betancourt’s 
comment, predictions of inflation based on 
coefficients estimated in my earlier article 
are compared with actual rates of inflation 
in Latin America in the 1970’s. 

The empirical work in my earlier article 
focuses on extending the Harberger model to 
sixteen Latin American countries by means 
of pooled time-series cross-section regres- 
sions, while Sheehey’s comment concentrates 
on a single country by essentially replicating 
the earlier empirical work of Carlos Diaz- 
Alejandro and Adolfo Diz on Argentina. In 
attempting to build a case for his statistical 
analysis, Sheehey misinterprets my article at 
several key points. First, my conclusions 
with respect to the monetarist-structuralist 
controversy do not rest essentially on high 
R’s, as Sheehey asserts, but rather on limited 
heterogeneity. This is clearly stated in my 
article, p. 113, and quoted by Betancourt, 
but recognition of this point would make 
Sheehey’s statistical analysis largely irrele- 
vant, since his analysis is concerned only 
with Argentina. 

Second, the essentially monetarist nature 
of the Harberger model is, as Sheehey states, 
a partial justification for my omission of 
structural variables. However, Sheehey ne- 
glects to mention what is made very clear in 
my article, p. 106: the primary reason for not 
including wages and exchange rates is that 
comparable data do not exist for a sufficient 
number of Latin American countries.! To 


* Associate professor of economics, Southern Illinois 
University at Carbondale. 

1 Another reason given in my article, but also over- 
looked by Sheehey, is the rather limited importance of 
structural variables in the findings of Arnold Harberger 
(1963), ‘Diaz-Alejandro (1965), and Diz. 
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assemble and analyze such data could pro- 
vide a major contribution to the literature on 
the monetarist-structuralist controversy, but 
it would also require extraordinary effort. 
Third, Sheehey asserts that my article 
reaches broad conclusions on the monetarist- 
structuralist controversy. On the contrary, 
my article, p. 113, emphasizes the difficulty 
of reaching such conclusions by pointing out 
that even with roughly similar findings, Har- 
berger (1963), Diaz-Alejandro (1965), and 
Diz reach quite different conclusions on the 
relative importance of monetary and struc- 
tural causes of inflation. As indicated in my 
article, p. 113, and discussed below, a prin- 
cipal issue is whether wage rates or the 
money supply is the autonomous variable, 
and my suggestions for further research em- 
phasize the importance of investigating this 
issue, as well as the potential usefulness of 
adding structural variables to the model. 
Although Sheehey claims to be following 
Harberger’s approach and criticizes my ar- 
ticle for failing to do so, he in fact fails to 
follow Harberger in two very important re- 
spects. First, Sheehey’s lagged price variable 
is not the explanatory variable used by Har- 
berger or in my article (see pp. 105-06). 
Contrary to Sheehey’s interpretation, my ex- 
tension of the Harberger model does not in- 
volve using the lagged rate of inflation to ex- 
plain the current rate of inflation. Harberger 
(1963, pp. 225-27) is very clear that it is the 
change in the expected rate of inflation which 
changes the expected cost of holding money 
and hence affects the rate of inflation. Ac- 
cordingly, Harberger and I use the lagged 
change in the rate of inflation as an explana- 
tory variable, whereas Sheehey uses simply 
the lagged rate of inflation.? Thus the equa- 
tion estimated by Sheehey contains a lagged 
dependent variable and may be viewed as a 


2 Diz, pp. 114-15, constructs a series for exogenous 
changes in inflationary expectations, while Diaz- 
Alejandro (1965) omits all lagged variables from his 
reported regressions. 
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lagged adjustment model.® This view gives a 
rather different interpretation to the coefh- 
cients of Sheehey’s explanatory, variables 
and, in particular, to the patterns of re- 
sponse over time. 

Second, Harberger (1963, pp. 227-29) em- 
phasizes the use of an autonomous wage 
rate as an explanatory variable, whereas 
Sheehey apparently uses a realized, ex post 
wage rate.4 The importance of using an au- 
tonomous wage rate should be clear: the 
change in a realized, ex post wage rate will 
be closely correlated with inflation unless in- 
flation has a significant impact on real wages, 
a position which is not widely held.’ Shee- 
hey’s equation also includes the lagged 
change in the wage rate which, it might be 
argued, could not be influenced by the cur- 
rent rate of inflation, but such an argument 
overlooks the likely correlation between leads 
and lags of the same variable. In particular, 
Diaz-Alejandro (1970, p. 376) finds a cor- 
relation of .44 between the current change in 
the wage rate and the change in the wage 
rate lagged two (six-month) periods. Shee- 
hey suggests that multicollinearity between 
changes in the money supply and changes in 
the wage rate may present a problem in de- 
termining the cause of inflation, but a more 
basic problem is which is the autonomous 
variable. Both Harberger (1963, p. 245) and 
Diaz-Alejandro (1965, pp. 123-24) explore 
the correlation between leads and lags in the 
money supply and wage rates in their at- 
tempts to resolve this issue, but Sheehey does 
not deal with this issue. 

Since Diaz-Alejandro and Diz had previ- 
ously applied the Harberger model to Argen- 
tina, Sheehey’s comment on my article may 
be viewed as primarily a comment on these 
earlier studies. Curiously, however, Sheehey 
does not point out that his findings are strik- 
ingly different from those of Diaz-Alejandro 


3 As pointed out by Marc Nerlove and Kenneth 


Wallis, Durbin-Watson statistics are no longer ap- . 


propriate when lagged dependent variables are intro- 
duced. 

4 Sheehey in fact nowhere defines his wage variable, 
but since he cites Diaz-Alejandro (1970) as the source 
for some of his data, it can probably be assumed that he 
uses Diaz-Alejandro’s wage variable. 

5 See, for example, Harberger (1964, pp. 325-29). 
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(1965) and Diz. In contrast to the pre- 
dominance of structural variables in Shee- 
hey’s findings, monetary variables are at 
least as important as structural variables in 
Diaz-Alejandro’s (1965) results, and Diz 
finds that monetary variables are clearly 
dominant. These differences may be due to 
differences in the definitions of certain vari- 
ables or to differences in the time periods 
covered.® However, this is primarily an issue 
between Sheehey and Diaz-Alejandro and 
Diz, and does not seem to warrant further 
discussion here. 

Betancourt’s comment makes what could 
have been a significant contribution to un- 
derstanding patterns of inflationary behavior 
in Latin America. However, the findings 
from his empirical work are marred by a seri- 
ous statistical flaw which will be discussed 
below. In addition, Betancourt misinter- 
prets the conclusion of my article, p. 113. He 
is incorrect in asserting that I ignore the 
existence of heterogeneity in slope coefficients 
among Latin American countries, and the 
quote which he selects from my article to 
illustrate his point even states that there is 
heterogeneity. The point which my article 
does make in stating clearly that there is 
significant heterogeneity at the 1 percent 
level is that “the R? obtained by allowing all 
coefficients to differ among countries is only 
.03 higher than the R’s obtained in the 
pooled regressions in Table 2” (p. 109). This 
result, that allowing for heterogeneity among 
Latin American countries brings such a rela- 
tively small improvement in the explanatory 
power of the Harberger model, seemed to me 
quite surprising at the time the article was 
written. Moreover, it still seems to me quite 
surprising considering the widely differing 
inflationary experiences of Latin American 
countries and the importance frequently a at- 
tributed to structural differences. 

Contrary to Betancourt’s argument, my 
article never implies that a ‘monetarist 
would argue that the same monetarist model 
must apply to every Latin American coun- 


6 For unexplained reasons, Sheehey extends his study 
two years beyond mine, but he does not go back before 
1950, despite the fact that both Diaz-Alejandro (1965) 
and Diz do. 


VOL. 66 NO. 4 
try.” It is indeed clear that monetarists 
would not argue that it is necessary for all 
Latin American countries to have identical 
coefficients; for example, monetarists have 
found income elasticities of the demand for 
money which differ widely among countries. 
However, the lack of heterogeneity in a 
monetarist model could be a suffictent reason 
for rejecting the structuralist position and 
accepting the monetarist view. In short, 
Betancourt has confused necessary and suffi- 
cient conditions. 

Despite his attack on the empirical work 
in my article, Betancourt has failed to follow 
proper statistical procedures in reaching his 
own conclusions. It would have been an im- 
portant contribution if Betancourt had found 
three distinct groups of Latin American 
countries with homogenecus coefficients 
within each group.” Unfortunately, Betan- 
court’s own F-tests reject this outcome at the 
1 percent level of significance. However, he 
then goes on to experiment with the data 
without acknowledging that under such con- 
ditions tests of significance no longer have 
the same meaning.’ On the basis of unde- 
fined socioeconomic characteristics, Betan- 
court separates Argentina and Venezuela 
from their respective groups, and he then 
puts Venezuela back in its group to achieve 
the results which best suit his purposes. 
Subsequently, Betancourt also separates 
out Uruguay along with Argentina because 
of their large negative coefficients for in- 
come. However, for reasons which he does 
not mention, he fails to separate out Colom- 
bia which has a larger negative coefficient 
for income than Uruguay. Given this experi- 


7 As Betancourt indicates, his division of Latin 
American countries into three greups is based on my 
categories, p. 102. However, Betancourt fails to mention 
that the patterns which he discusses in the third section 
of his comment had already been noted in my article, 
p. 108. 

8 Michael Lovell (1974) examines other aspects of 
such experimentation which he terms “data-grubbing.”’ 
Lovell has also pointed out to me that the coefficients 
for lagged rates of inflation can be interpreted in the 
context of second-order difference equations (see 
Lovell, 1975, pp. 410-14); and examination of the 
coefficients in Tables 2, 3, and 4 of my article reveals 
no examples of explosive behavior. 
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mentation with the data, the standard sta- 
tistical tests are no longer applicable, and it 
is not clear what tan be concluded about 
similarities and differences in inflationary be- 
havior. Almost inevitably some groupings of 
Latin American countries will provide so- 
called significant patterns, but this is not the 
appropriate procedure for hypothesis testing. 

The data generated by Latin American 
countries since 1969 present an unusual op- 
portunity to test the applicability of the 
Harberger model under greatly changed cir- 
cumstances. The 1970's, particularly 1973 
and 1974, have brought dramatic increases 
in the rate of inflation in most Latin Ameri- 
can countries, and these changes have been 
accompanied by lengthy discussions of im- 
ported inflation and various structural prob- 
lems. It is thus important to inquire to what 
extent the Harberger model with coefficients 
estimated on the basis of data for the period 
1950-69 can explain Latin American infla- 
tion in the 1970’s. In particular, the predic- 
tive power of the coefficients based on pooled 
regressions can be compared with the predic- 
tive power of the coefficients based on indi- 
vidual country regressions and on Betan- 
court’s grouping of Latin American countries. 

The May 1976 issue of International Fi- 
nancial Statistics provides data for 70 of the 
80 possible observations (sixteen countries 
over five years) for comparing actual and 
predicted inflation from 1970 through 1974. 
When the predicted rate of inflation is calcu- 
lated using the coefficients from the indi- 
vidual country regressions reported in Table 
3 of my article, the actual rate of inflation is 
underpredicted by more than 8 percent on 
the average, while the coefficients from 
Betancourt’s groupings yield an average 
underprediction of more than 4 percent, On 
the other hand, the coefficients from the 
pooled regression (with common intercept) 
in Table 2 of my article underpredict the 
rate of inflation by less than 2 percent on the 
average. In terms of mean square error, the 
coefficients from the pooled regression and 
from Betancourt’s groupings yield almost 
identical results, while the mean square er- 
ror for the coefficients from the individual 
country regressions is almost twice as great. 
Thus the coefficients from the pooled regres- 
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sion perform somewhat. better than the al- 
ternatives in predicting Latin American 
inflation in the 1970's, and it is particularly 
interesting to note that only the predictions 
based on the pooled regression dc not sub- 
stantially underpredict the recent upsurge of 
inflation in Latin America. 
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The Relationship between Relative Prices and 
the General Price Level- 


By DANIEL R. VINING, JR. AND Tuomas C. ELWERTOWSKI* 


“If one great group ’of commodities 
varies pretty uniformly in one direction, 
and another in a different direction (or 
even in the same direction but in a 
markedly different degree), then the 
task of restoring the level of prices can 
no longer be regarded as a purely objec- 
tive guaesitum, a currency problem.” 

F. Y. Edgeworth 


It is very nearly a truism among neo- 
classical economists that the public is wont 
to confuse changes in the general price level 
with relative price changes. Correspondingly, 
one might speak of the independence be- 
tween the two as one of the central postu- 
lates of the neoclassical tradition. 

William Stanley Jevons was among tke 
first to identify this basic dichotomy in eco- 
nomic life as well as to attempt to explain 
the ordinary citizen’s seeming incapacity to 
understand it: 


Itis almost impossible, too, for any person to 
detect the effects of the change in the stan- 
dard in his own personal affairs. Besides the 
interference of changes in prices and profits 
and activity of trade, which affect most per- 
sons, each individual has his own fluctuations 
of prosperity and adversity. If his income is 
not variable, at least his expenditure is more 
or less so. There are a hundred items of ex- 
penditure, some increased, some diminished, 
and among the variety of unmeasured cir- 
cumstances, it is impossible for him to feel 
the very slow and measured change of 20 or 
30 percent, spread over twenty or thirty 
years. If his receipts are variable and in- 
creasing, he enjoys the consciousness of 
prosperity, and probably attributes it com- 
placently to his own abilities and deserts. If 
his income consists of fixed dividends or 


* Regional science department, University of Penn- 
sylvania. Acknowledgements are due to the University 
of Pennsylvania and to Carnegie-Mellon University for 
fellowship assistance. Thanks are also due to Robert 
Barro, Lawrence Klein, Robert Lucas, and Allan 
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- rents, he recgives the same pieces of money 


as before, ai has no thought that they are 
not what they were. Ji is when he comes to pay 
his household bills that he can alone feel the 
difference. Ani then the difference seems to 
arise from the deficient harvest, from the growlh 
of population, from the extortion of tradesmen, 
from anything rather than the change of a 
British sovereign fresh from the Mint. Value is 
the most invisible and impalpable of ghosis, and 
comes and goes unthought of while the visible 
and dense matter remains as it was. [p. 75, 
last italics added] 


Jevons’ diagnosis of this misperception as 
due to the very gradual rise in the cost of 
living, however, has been badly undermined 
by recent events: the ordinary citizen per- 
sists, in the face of rates of decline in his 
dollar’s purchasing power of as much as 12 
percent annually, in attributing this decline 
to the abnormal behavior of certain prices. 
How little progress has been made since 
Jevons’ day on the part of the public towards 
accepting a revision of this view of inflation 
is: suggested by the preoccupation of con- 
temporary economists, in their public ad- 


. dresses and popular writings, with the ex- 


plication of this simple dichotomy between 
relative prices and the general price level: 


Milton Friedman: ... what of oil and 
food to which every government official has 
pointed? Are they not the immediate cause 
of the price explosion? Not at all. It is essen- 
tial to distinguish changes in relative prices 
from changes in absolute prices. The special 
conditions that drove up the prices of oil and 
food required purchasers to spend more on 
them, leaving less to spend on other items. 


_ Did that not force other prices to go down or 


to rise less rapidly than otherwise? Why 
should the average level of all prices be af- 
fected significantly by changes in the prices 
of some things relative to others? [1974, p. 73] 


Alan Greenspan: I think ‘that there is a 
general fiscal-financial-monetary cause of in- 
flation which essentially overrides all other 
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considerations. Put another way: I do not 
believe that, in the longer run, the general 
price level is determined by the sum of its 
parts. ... The relationship between the price 
of steel, “for example, and the price of wheat 
is a relative concept—that is, it is deter- 
mined by the relative supplies and demands, 
and the absolute price level of each is not 
determined by that relationship, but by the 
aggregate price level. Algebraically, we know 
of course that if we define all relative prices— 
that is, the relationship of one price to all 
others—and state the total price level, all in- 
dividual prices are algebraically calculable. I 
submit that is a bit more than a statistician’s 
calculation; it is something not terribly dif- 
ferent from the process by which our price 
system is determined. [p. 2] 


Edgar Fiedler: Despite the seriousness 
of the inflation problem, it is not well under- 
stood. I am particularly conscious, for ex- 
ample, of the widespread confusion between 
inflation, which reflects the general level of 
prices, and price changes for individual com- 
modities. Most people wil! point to the price 
increase for fuel oil or rice or-scrap steel, each 
of which has doubled in the past year, and 
call it inflation. But that is no more valid 
than pointing to soybeans or pocket calcula- 
tors, all of which can be bought today for 
less than last year, and calling it deflation. 
Thus, it is important to remember that infla- 
tion is what happens to all prices, on the 
average. When we forget that point we for- 
get the fundamental nature of inflation—and 
then we start to think about corrective 
policies that tend to treat the symptoms of 
the problem rather than its cause. [pp. 2-3] 


It is the thesis of this paper that the popu- 
lar folklore in fact enjoys ample justification 
in the data; it shall be shown that the be- 
havior of the general price level is related in a 
statistically systematic manner to the be- 
havior of individual prices relative to each 
other. To establish this thesis, of course, we 
must first make more precise what is meant 
by the contrary notion that the gereral price 
level is independent of relative price be- 
havior. 

A recent essay in this Review by Robert 
Lucas provides us with the necessary for- 
malization of this notion of independence to 
test it on the incomparably rich body of data 
available on prices in this country. The ar- 
ticle is set apart from previous attempts in 
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the neoclassical school to represent mathe- 
matically this dichotomy in that it allows 
relative prices to vary. Previous work (see, 
for example, Don Patinkin) depicted relative 
prices as constant and, therefore, since they 
never shift, obviously and trivially inde- 
pendent of changes in the general price level. 
It does not require an elaborate analysis of 
price data to know that the hypothesis of 


. relative-general price independence in this 


form must fail. Lucas’ innovation is to repre- 
sent this independence in the language of 
probability theory: the movement in the 
general price level over time, the mean of the 
distribution of a population of individual 
prices in the Lucas model is independent of 
(in the sense that it has no effect on) the re- 
maining parameters and form itself of this 
distribution; and in the latter is captured 
our notion of “relative price behavior.” Un- 
like the form the hypothesis takes under 
Patinkin’s hands, there is no a priori reason 
to expect (except for the persistence of popu- 
lar feeling to the contrary) Lucas’ hypothesis 
not to fit the facts; that is, that the two 
forms of variation, one of the general price 
level over time and the other of individual 
prices relative to each other at a particular 
time specified probabilistically will have any 
relationship. 
To summarize Lucas’ model, let 


(1) Pe = Peta 


where Pa is the logarithm of the price of the 
ith good at time t, P, is the logarithm of the 
general price level at time t and a random 
variable, and z, is also a random variable, 
but independent of P;. The difference Px — Pt, 
then, is the logarithm of the relative price of 
good 7, and in contrast to Patinkin’s model 
is a random variable rather than a constant. 
In the Lucas model, this random variable is 
assumed to be normally distributed with 
mean 0 and variance 7? and to be the same 
for all goods, i=1, , k; and P; is likewise 
assumed to be normally distributed, but 
with mean P, and variance o?. Thus, the 
variance in individual prices (we shall hence- 
forth mean by “prices” their logarithmic 
values) around their mean P, is a constant, 
7’, and is therefore independent of the degree 
of variability s? in the general price level Pt 
around its trend, P,. The form of the dis- 


a 
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s 
tribution of individual prices is likewise con- 
stant and unrelated to the behavior of Pt. 
In short, the familiar constancy of relative 
prices in neoclassical economics is translated 
into a constancy in the mode of variation in 
these prices. 

It turns out that there is strong statistical 
evidence that the two parameters 7? and o? 
move together, that is, as g? increases (as the 
general price level becomes more unstable 
or less predictable relative to its trend value 
P,), so does 7? (the dispersion in relative 
prices increases), and vice versa. There is 
somewhat weaker evidence that the form of 
the distribution of individual prices itself 
varies with o?. To demonstrate this depen- 
dence of 7? and of the form of the distribution 
upon the magnitude of o?, it is necessary to 
translate Lucas’ assumption, (1), into a 
statement about the changes in relative and 
general prices from one period to the next, 
since the more accessible data on the prices 
of goods are those giving those goods’ price 
changes (i.e., indices relative to some base 
year) rather than their actual values in dol- 
lars and cents per unit of merchandise. To do 
so, we proceed with a simple transformation 
of equation (1): 


(2)° Pini — Pin = Poy — Pet Star — % 
(3) Piti — Pet) = (Pena — Py)? = 
(zii — 34)? 


The expected value of the left-hand term 
of (3) is the expected variance of the one- 
period changes in Py, i=1, 2,..., k, 
around their mean change (Pi41—P;). Thus, 
if E( 241%) =0, as it is assumed to be in the 
Lucas model, 


(4) Var (Pity — Pia) = E(Se41 — 2)? 


=r =y? 


That is, the variance in the one-period 
changes in Pa around their mean (Pep — Pe) 
should be roughly constant; and, since con- 
stant, unrelated to the degree of variability 
in the mean change. Since for large o?, this 
latter variability will be correspondingly 
large; (4) in effect says that y? is invariant 
under shifts in the parameter o?. 

An analysis of the behavior of both whole- 
sale and retail prices over the period 1948-74, 
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FIGURE 1. A comparison of ys (the standard deviation 

in individual price changes at time t) and (Pi:—Pt_1) 

(the average price change at time t) for the individual 
items of the Wholesale Price Index, 1948-74 


however, reveals changes in y? which are ob- 
viously in close association with the degree 
of general price change instability prevalent 
at time t, or ¢?. Consider first Figure 1, con- 
structed from the components of the Whole- 
sale Price Index (WPI). With the achieve- 
ment of general price change stability in the 
late 1950’s and early 1960’s, the dispersion in 
individual price changes experiences a sig- 


-nificant decline from its average level in the 


Jate 1940’s and early 1950’s, a period of great 
instability in the general rate of inflation. 
Subsequently, with what has come to be 
known as the Vietnam inflation, the standard 
deviation in these price changes rises to its 
original level—and beyond, with the energy 
and food scarcities of the early 1970’s. Fur- 
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Ficure 2. A comparison of y, (the standard deviation 

in individual price changes at time t) and (P,—P-1) 

(the average price change at time t) for the individual 
items of the Consumer Price Index, 1948-74 


thermore, the transition from instability to 
stability in the inflation rate (i.e., from high 
‘to low o”), which is represented graphically 
as a gradual horizontal straightening in the 
line connecting the observations Piii— Pe, is 
characterized by a similarly gradual settling 
down of the dispersion in individual price 
changes yt. 

The prices used to construct this figure are 
the price indices of the components of the 
WPI at the item (or 8 digit) level for each 
year between. 1947 and 1974; the names and 
codes of these items are available from the 
authors. The basic data are available on 
tape (WPI Subfile 2002) from the Bureau of 
Labor Statistics (BLS). For any given year, 
the number of commodities for which a pre- 
vious year’s price index is available (and 
therefore for which Pi s+1— Pi may be cal- 
culated, as this difference is the logarithm 
of the ratio of the indices published by the 
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BLS) varies between one and two thousand, 
with the smaller sample sizes at the beginning 
of the period of study and the larger at the 
end. All calculations have been performed 
on the unweighted first differences of the 
logarithms of the annual averages of these 
indices. Similar calculations were performed 
for a sample of commodities for which an un- 
broken series of price- indices existed from 
1947 to 1974 (795, in all); the resultant 
figure was found to be identical in form to 
that of Figure 1, although the individual 
values of y and (Pi4:—P;) for any given 
year tended to be somewhat different. 

Figure 2 is identical to Figure 1, except 
that it has been constructed from the com- 
ponents of the Consumer Price Index (CPJ) 
and thus represents retail rather than whole- 
sale price behavior. Again, one notes high 
relative price change dispersion in the two 
episodes of general price change instability 
at the beginning and end of the period, 1948- 
74, and low relative price change dispersion 
in the one episode of general price change 
stability in the middle of this period. There 
does seem to be a delay relative to the be- 
havior of wholesale prices in the rise of ys 
with the onset of general price change in- 
stability in the late 1960’s. The basic pattern, 
however, seems to be the same for both 
wholesale and retail prices. 

The prices used to construct this figure are 
the price indices comprising the CPI, again 
at the individual item or 8 digit level and 
again available on tape from BLS (CPI Sub- 
file 2001). The samples here are much smaller 
than those available for wholesale prices, 
varying between 110 in 1948 and 311 in 1973. 
As with our analysis of wholesale prices, cal- 
culations were performed on the unweighted 
first differences of the logarithms of the an- 
nual average price indices of those items for 
which two successive years’ observations 
exist. We also performed these calculations 
on a sample of items for which an unbroken 
series of prices existed from 1947 to 1974 
(there are 102 such items); the resultant 
figure is again identical in form to Figure 2. 

Moreover, this relationship between gen- 
eral price change instability and relative 
price change dispersion seems to be a per- 
sistent feature of the American economy. As 
Jong ago as 1927, Frederick Mills, in his ex- 


Ry 
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haustive study on wholesale price variation, 
observed that the dispersion in price changes 
in individual commodities increases with 
general or average price instability.) The 
reader is referred to page 284 of Mills where, 
after a long and fruitless attempt to relate 
this dispersion to a number of other aspects 
of general price behavior, such as its direc- 
tion of change and even its absolute level, he 
uncovers a strong association between the 
absolute change in the general price level 
from one year to the next and the dispersion 
in relative price changes, or | Pi41—P,| and 
Yı Since general price change instability 
(high o°) typically is closely associated with 
periods of general price instability (inflation 
or deflation, or high | Piyi— P|), Mills’ re- 
sults and those represented graphically in 
Figures 1 and 2 are seen to be expressions of 
one and the same phenomenon. 

In addition, the skape of the distribution 
of individual price changes, assumed in the 
Lucas article to be stable over time, is in fact 
highly variable and almost never of normal 
and infrequently of even symmetrical form. 
Rather, it is generally a highly skewed and 
asymmetrical distribution; and there are at 
least suggestions in the data that the direc- 
tion of skew is the same as the direction of 
change in the rate of inflation (a high posi- 
tive skew has been a particularly prominent 
feature of the current inflation). That is, if 
the general rate of inflation is climbing, then 
there tends to be a positive skew to the dis- 


1 Adopting Mills’ approach and methodology, Frank 
D. Graham, in a book first published in 1930, uncovered 
a similar relationship between individual price change 
dispersion and general price instability during the 
German hyperinflation of the early 1920’s (pp. 175-77). 
And an intercountry comparison of inflation rates and 
standard deviations in relative prices for 15 European 
countries by Herbert Glejser shows, again, an un- 
mistakably strong relationship between the two. 
Glejser, however, seems to have employed unlogged 
price indices for different commodity groups (divided 
by the overall price index) as his basic observations. 
For lognormal variables, the standard deviation is 
known to have a positive relationship with the mean, 
though the variance in the logarithms of these variables 
remains stable. In this paper, we have shown the latter 
also to be positively related to the mean of the loga- 
rithms. We are indebted to Robert Barro and Lawrence 
Klein, respectively, for bringing our attention to these 
references. 
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tribution, with most commodities’ price 
changes below the mean (the rate of infla- 
tion) and a few above but generally at a 
great distance from it. On the other hand, if 
the general rate of inflation is falling, then 
the skew is typically a negative one with the 
majority of price changes greater than the 
mean and only a few below, but again gen- 
erally at a great distance from this mean. 
The degree of skew is particularly pronounced 
during periods of rapid changes in the aver- 
age rate of inflation. More stable periods, on 
the other hand, are characterized by dis- 
tributions more nearly symmetrical. Their 
shapes, however, diverge from the normal in 
being much more peaked than would be ex- 
pected if the samples were drawn from nor- 
mal populations. (Tables 1 and 2 give the 
summary statistics, including those of kur- 
tosis and skewness, for the retail and whole- 
sale price change distributions of the years, 
1948 through 1974.) 

The latter feature, of course, is well known 
to students of speculative prices; indeed, that 
price changes, both speculative and other- 
wise, are distributed with significant amounts 
of kurtosis has been well known since the 
early teens of this century (see the papers 
by Benoit Mandelbrot and Wesley Mitchell). 
The presence of skewness in these distribu- 
tions as well as their variability of form, and 
the suggestion of a systematic relationship 
between these two aspects of relative price 
variation, and the mean of this distribution, 
i.e., the change in the general price level, has 
also been well documented, again by Mills. 

The gradual settling down of the disper- 
sion and form of the distribution of relative 
price changes with general price change 
stability (which corresponds here, and may 
always, to general price stability, i.e., con- 
stant P,) may be what Friedman had tacitly 
in mind (although it seems to have been for- 
gotten in the passage from his Newsweek 
column quoted above) when he recommended 
stable monetary growth on the grounds that 
it provides a stable background for the 
“other fluctuations”: “It [the Federal Re- 
serve] should limit itself to seeing to it that 
the stock of money grows at a steady rate 
month in and month out, year in and year 
out. This would provide a stable background 
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TABLE 1—DESCRIPTIVE STATISTICS OF WHOLESALE PRICE CHANGE DISTRIBUTIONS, 1948-74 











s Ştandard? Sample 

Year Mean* Deviation Skewness* Kurtosist Size 
1948 .0625 1149 —1.130 7.208 1159 
1949 — .0373 . 1636 —2.331 8.457 1159 
1950 .0479 .1090 2.342 16.727 1161 
1951 .1109 .1013 2.010 10.663 1184 
1952 — .0483 . 1500 —3.147 15.016 1183 
1953 .0020 . 1009 —1.367 8.630 1182 
1954 — .0007 .0883 —0.410 8.751 1200 
1955 -0189 .0852 —0.427 9.622 1237 
1956 .0325 .0798 —0.273 10.103 1263 
1957 -0209 .0890 —1.880 26.161 1266 
1958 .0467 -0843 0.605 29.350 1266 
1959 .0126 .0902 0.122¢ 11.761 1317 
1960 — .0014 .0781 —0.811 17.262 1359 
1961 — .0028 -0683 —0.432 6.933 1388 
1962 — .0039 -0653 —1.636 11.759 1522 
1963 — .0039 -0751 —0.300 30.929 1571 
1964 .0111 .0697 1.259 14.538 1610 
« 1965 .0170 0699 0.580 12.266 1639 
1966 .0255 .0668 —0.247 11.126 1688 
1967 -0023 .0817 —2.284 13.153 1697 
1968 .0242 .0685 —0.158¢ 9.776 1953 
1969 .0361 0806 —0.162° 25.862 1916 
1970 .0353 .0925 —0.311 15.303 1853 
1971 .0203 -0905 —1.295 9.898 1924 
1972 .0373 .0915 2.602 22.040 1968 
1973 .0386 -1471 2.541 7.107 2033 
1974 . 1586 -1707 1.198 5.680 1938 


Source: BLS, WPI Information Subfile 2002. 


2 Let Pi be the logarithm of the price index of commodity 7 for year t, APi= Pis—Pit-1, and k the number of com- 


modities. Then the mean price change AP; is given by 


Tl ETES 
bys VE È Pa — aP 
ia 
iz 
= È (APs — AP)? 


akii 
% 


1 & 
AP, = = AP it 


iml 


1 
z (AP. it AP;)4 
d dml = 3 


Ys 


e Indicates that a coefficient of skewness this large or larger could have been generated by a sample of size k from 
a normal distribution with mean AP; and standard deviation +; with probability greater than .01. That is, only 
these observations are remotely consistent with the hypothesis of a normal distribution where the third moment is 
identically zero. None of the kurtosis statistics (again, their expected values are zero, if the underlying distribution 
being sampled from is normal) are consistent with a normal hypothesis. For details on normality tests using the 
third and fourth sample moments, see G. Snedecor and W. Cochran (1972). 


for the other fluctuations” (Friedman, 1959, 
p. 623).2 With stable growth in the money 


2 Raymond Bye interprets Mills’ empirical dis- 
coveries explicitly in thisfashion: | : 
The proponents of plans for stabilizing the general price 


level are fully aware that different prices: move up and 
down unevenly, in response to the myriad influences of 





demand and supply that affect particular commodities 
and they know better than to offer their proposals as a 
panacea which would correct all price disparities. This 
has been made perfectly clear in the writings of Irving 
Fisher and others. But the stabilizers rightly regard 
fluctuations in the level of prices arising from monetary 
changes as one serious cause of internal price dis- 
turbances. Mills’ findings support rather than upset 
this view. [p. 47-48] 


aa 
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TABLE 2—Descrietive STATISTICS OF RETAIL PRICE CHANGE DISTRIBUTIONS, 1948-74 














* 


Standard? ° Sample 
Year Meane Deviation Skewness* Kurtosis# Size 
1948 .0619 ; .0729 0.741 2.496 110 
1949 — .0230 .0863 —1.095 2.307 110 
1950 .0000 .0605 1.413 "10.867 110 
1951 .0814 -0623 0.995 3.629 111 
1952 -0122 .0793 1.731 8.567 116 
1953 — .0042 -0792 —2.196 6.648 116 
1954 — .0013 -0515 —0.656 4.213 150 
1955 -0049 -0469 —0.413¢ 5.741 150 
1956 .0142 -0438 —0.317¢ 4.479 150 
1957 -0282 -0455 —0.728 . 9.278 151 
1958 .0298 .0583 2.161 _ 141.304 154 
1959 .0074 .0440 —1.396 4.983 154 
1960 .0123 0394 —0.941 6.940 . 155 
1961 .0090 .0348 —0.168¢ 3.199 159 
1962 .0099 .0369 0.924 7.827 166 
1963 .0137 .0459 4.098 26.843 167 
1964 .0143 0348 2.440 9.340 163 
1965 .0127 0424 —0.341 9.835 286 
1966 .0290 .0458 —0.179¢ 3.785 286 
1967 0225 0432 —0.970 5.805 303 
1968 -0408 .0379 1.062 3.458 303 
1969 -0457 .0363 —0.473 2.794 303 
1970 -0469 -0376 0.649 2.461 306 
1971 .0379 0429 —0.945 3.923 309. 
1972 .0310 .0377 1,294 3.882 301 
1973 -0593 .0750 2.234 5.195 311 
1974 .0958 .0992 2.798 14.458 305 


Source: BLS, CPI Information Subfile 2001. 
a, b, c, d, e: See Table 1. 


stock and, presumably as a consequence, a 
steady rate of inflation, the incessant fluctua- 
tions in relative prices normal to any de- 
veloping economy with evolving tastes and 
technology are allowed to reach and main- 
tain their “natural” level, i.e., they are no 
longer exaggerated by erratic movements in 
the monetary sector of the economy. It is 
interesting to note that what is perhaps the 
most appealing justification for a constant 
and unvarying expansion of the monetary 


‘base, namely, its elimination of artificially 


induced instability in the prices of products 
relative to each other, has yet to receive a 
formalization in economic theory: the link 
between the two kinds of instability, i.e., 


_that of general and relative prices, remains 


a simple empirical regularity. 

The increase in relative price change dis- 
persion with general price change instability 
may also explain, in part, the hostility on the 


part of a large class of citizenry to price in- 
flation, a resistance that some economists 
find irrational unless the inflation is accom- 
panied by declines in real incomes, a com- 
paratively rare event until recently. (“One 
man’s price is another’s income; when buyers 
pay more, sellers receive more. The inflation 
may proceed unevenly, so that some workers, 
consumers, and property owners lose while 
others gain; such relative distributional 
changes are always occurring, inflation or no 
inflation.” James Tobin, p. 33.) If general 
price change instability is highly correlated 
with and accompanied by price inflation, and 
if dispersion in individual price changes 
widens in such periods, however, then a 
general atmosphere of higher risk and in- 
security is the result, a cost of inflation in 
addition to that associated with the general 
depreciation of the currency over time which 
is the exclusive subject of Armen Alchian and 
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Reuben Kessel’s study of its effects. That is, 
while the individual is more likely to ex- 
perience a very large change in his price 
relative to that of all prices during periods 
of inflation, he is also more likely to ex- 
perience a very small one relative to the 
average. The prevalence of positive skewness 
in such periods, whereby the majority of 
price changes are below the average price 
change (which may serve as a first approxi- 
mation to changes in costs) would perhaps 
accentuate this preference for general price 
stability in a risk-averse population.’ The 
widespread attraction of policy makers to 
price and wage controls may also be inter- 
preted as a response, in some inchoate 
fashion, to the widening dispersion (and 
therefore riskiness) associated witk: infla- 
tionary periods. That is, wage and price 
controls may be a mechanism by which a 
normal variation in relative price changes is 
maintained within an environment of infla- 
tion and not a response to the general rate 
of inflation, as they are most often inter- 
preted to be by economists (see, for example, 
James Barth and James Bennett, p. 397). 
Indeed, one would hardly expect general 
price level instability to be the public policy 
problem that it manifestly is if it didn’t have 
some systematic and predictable effect on 
the prices that are important to the individ- 
ual, i.e., the prices of goods that he sells rela- 
tive to those of the goods that he buys. A 
passage from J. M. Keynes (1932) makes 
this point in a particularly explicit way: 


Money is only important for what it will pro- 
cure. Thus, a change in the monetary unit, 
which is uniform in its operation and affects 


3 A possible implication of this line of thought is that 
a falling rate of inflation would be more tolerable since 
the majority of price changes then would lie above the 
average price change; that is, there would be a greater 
than 50 percent chance that the rate of increase in the 
price of your good will exceed the average rate of 
increase for all goods. Richard Day has used this 
fact about negatively skewed distributions tc explain 
the observed preference among Mississippi Delta farm- 
ers for oats over corn, though the average proñtability 
of the latter exceeds the former. On the other hand, a 
pronounced skewness in either direction sugzests an 
asymmetry in the distribution of the overall price 
change across its members that a society probably can- 
not long tolerate. 
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all transactions equally, has no consequence. 
If, by a change in the established standard of 
value, a man received and owned twice as 
much as he did before in payment for all 
rights and for all efforts, and if he also paid 
out twice as much money for all acquisitions 
and for all satisfactions, he would be wholly 
unaffected. It follows, therefore, that a 
change in the value of money, that is to say 
in the level of prices, is important only inso- 
far as its incidence is unequal. Such changes 
have produced in the past, and are producing 
now, the vastest social consequences, be- 
cause, as we all know, when the value of 
money changes, it does nòt change equally 
for all persons for all purposes. A man’s re- 
ceipts and his outgoings are not modified in 
one uniform proportion. Thus, a change in 
prices and rewards, as measured in money, . 
generally affects different classes unequally, 
transfers wealth from one to another, bestows 
affluence here and embarassment there and 
redistributes Fortune’s favors so as to 
frustrate design and disappoint expectation.‘ 

[pp. 80-81] 


However, Keynes’ insight seems generally to 
have been forgotten by the current genera- 
tion of economists; thus, in contrast to many 
of his other conclusions, Lucas’ remark in an 
otherwise extremely controversial paper, 
namely “that there is no reason to expect r 
to vary systematically with demand policies” 
(1976, p. 39), has gone utterly uncontested. 

It is perhaps at least worth remarking that 
this lack of awareness of the relative-general 
price relationship is even a contemporary 
phenomenon among neoclassical economists. 
As Lucas finds the lack of such a relationship 
entirely to be expected, his earlier counter- 
parts in the neoclassical school declared its 
existence (specifically in their assessment of 
Mills’ contribution) likewise unremarkable 
and quite consonant with the principles of 


1 Of course, as Tobin points out, “relative distri- 
butional changes are always occurring, inflation or no 
inflation” (p. 33). In not introducing the language of 
probability, which would have probably been inap- 
propriate in this essay, Keynes constrains himself to 
write as if relative price change variation is zero in 
periods of general price stability, He would have been 
aware of the absurdity of this proposition, and perhaps 
intended it only as shorthand for the situation outlined 
here—namely that the variation in relative price 
changes is more violent in times of inflation. 


a 8 
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that school: 


A significant correlation (+.614 for 35 pairs 
of observations) is found between degree, of 
change—regardless of direction—in the price 
level and degree of dispersion of prices [page 
284]. All that is necessary to adduce in ex- 
planation of this correlation is that, in addi- 
tion to the many influences effecting particu- 
lar commodities which operate to bring 
about dispersion of prices even when the 
price level is constant, active pervasive fac- 
tors tending to affect all prices will further 
increase dispersion if different commodities 
have varying degrees of resistance to their 
influence. Jacob Viner [pp. 345-46] 


Though there is something tautological 
about Viner’s explanation that belies his 
nonchalance about the phenomenon Mills 
discovered, this was about as far as such ex- 
planations went among those aware of Mills’ 
work. Raymond Bye, for example, ten years 
after Viner’s review article, writes: 


Mills finds that it is the amount and not the 
direction of changes in the price level which 
affect the degree of internal stability in the 
price system. When the average movement of 
prices is violent in either an upward or 
downward direction, dispersion ... become[s] 
greater. Apparently, marked changes in the 
price level, caused perhaps by monetary fac- 
tors, seriously disturb the crdinary price re- 
lationships between different commodities. 
This could be inferred from general reason- 
ing, because the incidence of monetary 
changes would hardly be instantly and 
evenly diffused through the system of prices. 

[pp. 37-38] 


In fact, the first attempt to formalize, 
within the neoclassical tradition, an explana- 
tion of the phenomenon is in Robert Barro’s 
extension of Lucas’ 1973 article. Greatly 
simplified, Barro’s explanation is that for a 
given random variation in the demands for 
the various goods making up the economy, a 
rotation in the supply curves for these goods 
towards greater inelasticity (brought about 
by the increased general or average price 
change instability, as in the Lucas model, 
where the individual suppliers become less 
price responsive as prices become more domi- 
nated by movements in the general price 
level) will generate a higher variability in the 
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observed relative price changes. This may be ` 
grasped quite readily via the conventional 


_supply-demand curve diagram. If the de- 


mand curve varies around some average 
curve, the steeper the supply curve the 
greater the variability in the equilibrium 
price for any given level of demand curve 
variation. 

Barro’s is a highly sophisticated effort to 
account for the observed dependence of 
heightened relative price change dispersion 
on general price change instability, relying 
upon a chain of causality running from gen- 
eral price level change instability to relative 
price change instability. It purposely ignores 
the perhaps more acceptable view, at least 
to the ordinary citizen, that an autonomous 
increase in relative price change dispersion 
somehow induces instability in the changes 
in the general price level. By this view, the 
latter is simply a symptom of the former, the 
former being the only item of interest to the 
citizen. The mechanism of causality might 
well be that of the neoclassicists, i.e., an in- 
creased instability in the money supply 
process. But the latter would have much less 
autonomy than is attributed to it by mone- 
tarists. This in fact is the tentative explana- 
tion put forward by Mills himself in his re- 
joinder as an alternative to the view of Bye: 


Bye’s third principle (MV+M'V'=PT) is 
equally capable of a two-way cause and ef- 
fect interpretation. Not necessarily is the 
monetary circulation antecedent, with price 
changes consequent. Under contemporary 
conditions, a change in the volume of credit 
outstanding may result from changes in the 
prices of individual commodities, changes 
that may in turn be due to any of an infinity 
of forces affecting demand or supply condi- 
tions. [See Bye, p. 139] 


Mills’ qualification here, “under contem- 
porary conditions,” is of interest, since we 
have been unable to find any relationship 
between relative price change dispersion and 
average price change instability in the data 
of Jevons (pp. 136-41) on commodity prices 
in England during the middle 1800’s. Varia- 
tions in the money supply during his day 
may very well have been autonomous, due as 
they were to the discovery of gold in remote 
parts of the world. Crises in the relative price 
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relationships could not therefore be “papered 
over” by increased issues,of paper currency, 
leading in turn to a general rise in all prices. 
And the latter could not therefore in turn be 
interpreted, except under the contemporary 
conditions of a credit system under the con- 
trol of the government, as simply the symp- 
tom of abnormal relative price disturbances. 

A major challenge to empirical economists 
would seem to be the discrimination between 
these two hypotheses, i.e., to determine the 
direction of causality between individual 
price change dispersion and general price 
change instability. Both theories must have 
testable implications for the data that are 
available. The theory advanced by Barro 
may well have; it is at least in the form that 
one could answer one way or the other. The 
counter hypothesis to that of Barro has not 
acquired any more particulars since the 
original intuition of Mills, quoted above. 
This would seem to be the first order of 
business for economists interested in such 
matters. 
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: On the Shape.of the "Trade Indifference Curve 
: Rejoinder to Batra 


By Murray C. Kemp anp Epwarp Tower” 


Raveendra Batra argues in his reply that 
our comment on his article is substantially 
incorrect because “the curvature of the trade 
indifference curve in the presence of the non- 
traded good is indeterminate” (p. 252). In 


this note we demonstrate the correctness of. 


our earlier assertion that, even when there 
are nontraded goods, the trade indifference 
curve has the usual curvature. 

Let C= {c= (cy Ge, . - en) ERGI UO > Uo} 
be the production possibility set, where T 
denotes the set of input-output combinations 
let Y= {y= (Ji, Yzy... Yn) GRY | (y, NET} 
be the production possibility set, where T 
denotes the set of input-output combinations 
that are feasible and æ denotes the given 
factor endowments. Both FY and C are as- 
sumed to be convex. The set of trades which 
generate levels of utility not less than Up is 
simply E= Y—C, where E= {e= (e €n... 5 €n) 
ER” } and the ith good is exported or im- 
ported according as e; is greeter than or less 
than zero. It is well known that any linear 
combination of two convex sets must also 
be convex.’ Thus Æ also is convex, and the 


* Research professor of economics, University of New 
South Wales, and associate professor of economics, 
Duke University, respectively. We are grateful to 
Daniel Graham for helpful suggestions, 

1 See, for example, theorem 2.10 of H. Nikaido. 


surface which bounds it, a trade indifference 
surface when all goods are traded, must have > 
the normal curvature. 

Now in restricting our attention to the case 
in which m goods are not traded, so that 
=%i,t=n—m+1,...,, we are consider- 
ing that linear cross section of E determined 
by EOT, where T= {e=(e, €... , €n) 
ER*|e:=0,i=n—m+1,...,}. Since Dis 
convex (T is a linear subspace), EOT must 
also be convex. Since this is simply the set 
circumscribed by the trade indifference sur- 
face when the last m goods are nontradeables, 


- we have proved that the trade indifference 


surface for an economy which consumes # 


goods, m of which are nontradeables (m<n), 
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has the normal curvature. 
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The Terms of Trade and the Balance of Payments 
; in the Short Run 


By CARLOS ALFREDO RODRIGUEZ* 
oe | 


, several recent models associated with the 
“monetary approach to the balance of pay- 
ments” have focused on the role of adjust- 
ment to monetary disequilibrium as the 
crucial factor in explaining the behavior of 
the overall balance of payments. It is the 
purpose of this paper to point out a peculiar 
characteristic of those models regarding the 
effects of an exogenous change in the price of 
a tradable good on the balance of payments. 
It will be shown that under the most likely 
assumptions, the simple versions of these 
models predict a short-run improvement in 
the balance of payments as a consequence of 
an exogenous increase in the price of any 
tradable good, whether exportable or im- 
portable. I also present an alternative formu- 
lation, still within the spirit of the monetary 
approach, which allows for different short- 
run effects of a price change on the balance 
of payments depending crucially on whether 
the commodity increasing in price is an ex- 
portable or an importable good. This al- 
ternative formulation, based on the “‘precau- 
tionary” demand for money, allows real cash 
balances to play the role of a short-run 
“shock absorber” in order to even out over 
time the required changes in the level of real 
expenditures. 


I 


Modern work on the monetary approach 
to the balance of payments originated with 
Mundell and Johnson.? This approach cor- 


* Associate professor of economics, Columbia Uni- 
versity. I want to thank George Borts and Rudiger 
Dornbusch for helpful comments. In a recent paper, 
Borts and James Hanson have independenily arrived 
at results similar to those presented here. 

1 Among others, Robert Mundell, Jaccb Frenkel 
(1971), Harry Johnson, Rudiger Dornbusch (1973a, b), 
and Frenkel and the author. See also the forthcoming 
collection of essays edited by Frenkel and Joanson. 

2 See, however, Frenkel (1975) for references of work 
on similar lines dating back to the middle 1700's. 


rectly recognizes that in an open economy 
with fixed exchange rates, changes in the 
domestic supply of money can be brought 
about via domestic credit or foreign exchange 
operations by the monetary authority. This 
fact plus the assumption that the existing 
stock of money must be willingly held by in- 
dividuals implies that in the absence of 
changes in the domestic credit component of 
the money supply any increase in the nomi- 
nal demand for money must be equilibrated 
through the accumulation of foreign ex- 
change reserves. 

Empirical tests of the monetary approach 
seem to validate its main prediction: after 
compensation for real income growth differ- 
entials, those countries which expand do- 
mestic credit at a faster rate than the world 
average tend to run balance-of-payments 
deficits. All of these studies are, however, of 
a long-run nature and follow the theoretical 
structure developed by Johnson which, 
among other things, assumes the constancy 
of all relative prices and an exogenous and 
known rate of real income growth. Short-run 
responses of the balance of payments to un- 
expected changes in relative prices or real 
income have noi, to my knowledge, been the 
subject of empirical investigation within the 
framework of this approach. At a theoretical 
level, however, several papers’ have con- 
centrated on the dynamic path of the balance 
of payments following several types of dis- 
turbances within the framework of the mone- 
tary approach. Although not necessarily 
common to all of them, the most typical 
feature of the dynamic models is that, in the 
absence of domestic credit creation by the 
monetary authority, the balance-of-payments 
surplus equals the desired rate of accumula- 


3 See, for example, several of the papers in Frenkel 
and Johnson. 

4 Dornbusch (1973a), Frenkel (1971), and Frenkel 
and the author among others. 
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tion of cash balances by individuals which 
in turn is taken to be a fraction of the differ- 
ence between the desired and actual stocks. 
Thus, assuming that the exchange rate is 
equal to unity, the balance-of-payments sur- 
plus (B,) becomes: 


(1) B, = y(M¢ — M) 


where M? and M represent the desired and 
actual stocks of nominal cash balances and y 
is the constant speed of adjustment to the 
excess stock demand for money. 

The desired stock of cash balances is in 
turn usually assumed to be proportional to 
the level of nominal income {thus ensuring a 
unit income elasticity of the demand for real 
cash balances) :° 


M4 = k-V 
Nominal income is in turn defined as: 
Y= 2 biqi 


where p; and q; are the nominal price and 
quantity produced of good 2. 

Assuming that the outputs of all goods 
produced at home are constant and also 
traded at fixed world prices, the impact 
effect of an exogenous change in the world 
price of one good on the domestic balance of 
payments is 


0B,/0p; = kyq; >0 


since at the instant of the price change the 
actual nominal stock of cash balances re- 
mains unchanged.” Thus, the prediction of 
this simple model is that an exogenous rise in 


5 For a derivation of the above form of adjustment 
to monetary “disequilibrium” in the context of an 
intertemporal optimization model and the proof that 
that particular form must imply unit income elasticity 
of demand for money, see Dornbusch and Michael 
Mussa. 

ê I am thus ignoring the possibility of existence of 
nontraded goods in this simple version. An extensive 
analysis introducing nontraded gcods into the mone- 
tarist model is done in Borts and Hanson. See also 
Dornbusch (1973b). 

7 Allowing for substitution in production will not 
affect this result since the substitution effect of a price 
change on nominal income is zero, provided that 
competition and full employment ‘prevail, i.e., 


Doi Pidqe/OPj=0. 
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any price generates a balance-of-payments 
surplus independenfly of whether the good 
in question is imported or exported, provided 
there is some domestic production of the 
good (otherwise there would be no effect at 
all). In particular, this simple version of the 
monetarist model predicts that a rise in the 
price of an importable will immediately gen- 
erate (if at all) a balance-of-payments sur- 
plus. The explanation for the surplus is 
purely monetarist: the rise in the price in- 
creases nominal income and thus the demand 
for nominal cash balances; given the adjust- 
ment process formulated, individuals will 
immediately start accumulating cash bal- 
ances, which brings about the surplus. 

Needless to say, I find that particular re- 
sult of the simple monetarist model unsatis- 
factory and in the next section the model is 
extended in order to allow for a rise in the 
price of an importable to generate a balance- 
of-payments surplus or deficit depending on 
the values of certain parameters, in particu- 
lar, the volume traded of the good in ques- 
tion and the monetarist effect discussed 
above. : 


II 


In this section, I present an alternative 
formulation to the determination of the 
balance of payments which relies heavily on 
the specification of the role of money in the 
determination of real expenditures and is 
based on two well-known concepts, Milton 
Friedman’s permanent income and J. M. 
Keynes’ precautionary demand for money. 

In Keynes’ words, individuals hold money, 
among other reasons, to “ . . . provide for con- 
tingencies requiring sudden expenditure... ”. 
(p. 196). In my interpretation, should such a 
contingency occur, individuals will use their 
cash balances to soften the effect of this 
change on the time pattern of their real ex- 
penditures. As a proxy for that level of real 
expenditures which individuals will try to 
maintain in the short run, I take Friedman’s 
concept of permanent income. This transi- 
tory use of cash balances should be indepen- 
dent of the behavior of the individual’s long- 
run desired target money holdings which, 
also following Friedman, I assume to depend 
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on the individual’s permanent income. Should 
the unexpected event prove to be permanent 
and, say, reduce the permanent income of 
the individual, he will modify slowly his pat- 
tern of expenditures to accommedate his 
cash balances to the new long-run desired 
level; this may imply a further reduction or 
even accumulation of cash balances depend- 
ing on whether the initial phase of dishoard- 
ing brought them above or below the new 
long-run desired level. 

Algebraically, I postulate the following 
expenditure function. 


(2) e = yP + y(m — ky?) 


- where all variables are defined in terms of a 
composite bundle of commodities to be de- 
fined below and 


e=real expenditures 
y” =real permanent income 
ky? = long-run desired real money holdings 
m=actual real money holdings 
y=constant speed of adjustment to a 
stock excess demand for money 


According to (2), real expenditures will ex- 
ceed or fall short of permanent income only 
to the extent that individuals are not on 
their long-run demand for money. Although 
the model presented here could be extended 
to incorporate other assets alternative to 
money (possibly also performing the role of 
short-run shock absorbers), I will for sim- 
plicity assume that money is the only avail- 
able asset and thus expenditures as defined 
in (2) represent the acquisition of goods by 
individuals. The term y(m— ky?) in (2) is not, 
however, the actual accumulation of real 
cash balances. In an open economy with 
fixed exchange rates and no credit creation 
by the monetary authority, the actual change 
in the stock of money equals the balance-of- 
payment surplus (b,), the difference between 
current real income and real expenditures: 


(3) dm/dt =b,=y—e 
= (y — y”) — v(m — ky?) 
where y stands for the current level of real 
income. 
There are two main differences betwéen 


the formulation of the balance of payments 
presented in (3) and that of the simple ver- 
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sion presented in (1): (i) the term (y— y”) 
appears as a direct contribution to the bal- 
ance-of-payment surplus; and (ii) the long- 
run demand for money depends on per- 
manent rather than current income. Of 
course, when permanent and current income 
are equal, both expressions become identical. 

The (y— y?) term in (3) characterizes the 
shock absorber nature of real cash balances 
in the short run since, to the extent that the 
term y(ky?—m) represents ex ante desired 
accumulation of cash balances, it is clear 
that the desired rate will differ from the ac- 


` tual rate of accumulation by the full amount 


of the discrepancy between actual and per- 
manent income. 


A. Consumption and Production Technology 


Before going into the analysis of short- and | 
long-run effects of price changes on the bal- 
ance of payments we need to specify the 
units in which the real magnitudes in (2) are 
measured. This is particularly important in 
this model since one of the real variables, -y?, 
will be assumed to be unresponsive to any 
price change in the short run and thus the 
units in which it is measured become crucial. 
Obviously, the more important step here is ` 
the selection of the correct price level. In 
order to avoid problems which are unessen- 
tial to the analysis and to provide an unam- 
biguous definition of the price level it will be 
assumed that all goods are demanded in 
fixed proportions irrespective of income levels 
or relative prices. I also retain the assump- 
tion made in the last section that the outputs 
of all goods domestically produced are con- 
stant. These two assumptions will allow us 
to concentrate on macro-economic issues 
which will in anv case be present in a more 
complete model where substitution effects 
are also accounted for. 

The demand pattern is thus represented 
by: 


Ci/C; = ai/a;, l 
#,j:1,...,N, alla constant 
and 5 PC; = E 


where C;=demand for good 7 


E= nominal expenditures 
i= nominal price of good 7 


a) 
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Define the unit consumption basket as 
that basket that contains e; units of each 
good, or (a, @,..., an). The price of that 
basket is then 


p= do pia: 


t 


which will be our measure of the price level. 
It follows easily that 


C; = a; E/p = ae 


where e stands for the number of unit baskets 
demanded (real expenditures). 
On the production side, nominal income is 


Y = >) pui 


and real income, y, is correspondingly defined 
as 


= Y/p = 2 Pig:/ p> pias 


Real income responds to price changes ac- 
cording to 


ðy/ðp; = (q; — a;y)/p 


and, if also y=e which implies C;=a,y, it 


follows 


ðy/ðp; = (q; — Ci)/P 


which implies that a rise in the nominal price 
of good 7 will increase real income if good 7 
is exported or decrease it i? the good is im- 


_ ported. 


Similarly, real cash balances m are defined 
as 


m= M/p 


and the effect on real cash balances of a 
price change is given by: 


Om/dp; = — ma;/p 


B. Impact Effect of a Price Change on 
the Balance of Payments 


I will here maintain the assumption that 
the country is a price taker in all interna- 
tional markets and that there are no non- 
traded goods. The impact effect of a change 
in the price of good 7 on the balance of pay- 
ments can be readily obtained by differentia- 
tion of (3) holding y” constant. Starting with 
an initial situation where 6,=0 and y=y? =e, 
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this derivative is 


(4) 8b,/8p; = C/D — C) + man] 


If the price increase corresponds to an ex- 
portable good (q;—C;>0), it is clear that the 
balance of payments must initially improve 
since both the increase in current real income 
(captured by the term g;—C;) and the re- 
duction in actual real cash balances (cap- 
tured by the term ma;y) will work towards a 
surplus. If however the price increase corre- 
sponds to an importable, the response of the 
balance of payments is ambiguous and more 
likely to be negative the larger the import 
volume of the good in question. Notice that 
the expression we have derived incorporates 
the standard monetarist effect of a price in- 
crease reducing real cash balances and thus 
contributing to a surplus. In addition it con- 
siders the full increase in the import bill 
(export bill) as a contribution to the balance- 
of-payments deficit (surplus) independent of 
monetary considerations. This latter effect, 
which has been disregarded so far in the 
short-run monetarist models, provides a 
plausible explanation for the observed fact of 
sharp changes in the prices of importables 
generating deficits in the balance of pay- 
ments. However the model is flexible enough 
and allows for the pure monetarist effect to 
dominate when the amount traded of the 
good in question is small but the share of 
real expenditures on the good and the speed 
of adjustment to stock disequilibrium are 
large. 

It should be clear from our analysis thus 
far that those short-run effects on the bal- 
ance of payments of changes in the import 
or export bill are due exclusively to the short- 
run unresponsiveness of real expenditure to 
changes in the level of real income. As time 
goes on and individuals revise their per- 


-manent income level towards the new pre- 


vailing real income, expenditures will adapt 
and those effects will eventually disappear. 
This transitional period is the object of dy- 
namic analysis contained in the next section. 


C. Dynamic Effects of a Price Change 
on the Balance of Payments 


In deriving the impact effect of a price 
change I have assumed that permanent in- 


714 THE AMERICAN ECONOMIC REVIEW 


come remained constant irrespective of the 
price change. It is obvious, however, that 
consumers will eventually have to. adapt to 
this permanent price change and will thus 
have to modify their permanent income ac- 
cordingly. How fast permanent income will 
be revised to the new level will depend on the 
degree with which individuals believe the 
price change is permanent and on the na- 
ture of the adjustment costs involved in 
changing the level of real expenditures. Re- 
member we are using permanent income as a 
measure of that level of real expenditures 
households wish to maintain in the short 
run, presumably because there are adjust- 
ment costs involved in the process of chang- 
ing the level of real expenditures. In what 
follows I will assume, for purposes of exposi- 
tion only, that permanent income is ad- 
justed through time according to the adap- 
tive process 


(5) dy?/dt = bly — y”) 


Also, from (3), real cash balances adjust 
through time according to 


(6) dm/dt = (y — 9°) — y(m — ky?) 


Given the actual value of real income, y, 
(5) and (6) describe the behavior over time 
of real cash balances (and by implication the 
balance of payments) and permanent in- 
come. The system (5)—(6) is linear and the 
matrix of the coefficients is 


Pee 


for which the trace is always negative and 
the determinant positive. Thus, the system 
(5)-(6) is globally stable, meaning that for 
any initial values for m and y”, beth will 
eventually converge to the unique steady- 
state values m*=ky and *y?=y. 

The final approach to the steady state 
must be asymptotic -since the coefficient 
matrix of the dynamic system is triangular 
and thus the characteristic roots of the sys- 
tem are both real (and equal to —b and —+). 
The dynamic paths of m and y” following a 
rise in the price of an importable are depicted 
in Figures 1a and 1b. There are two dynamic 
configurations depending on (1—yk) being 


b constant 
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dy?dt=0 


OX, 


dm/dt=0 


¥, Yo 


FIGURE la, 


dy"dt-0 





Ficure 1b 


larger or smaller than zero. Figure la shows 
the case where (1—yk)>0 while Figure 1b 
illustrates the case where (i—yk)<0. In 
both cases the schedule dm/dt=0 shows the 
pairs of (m, y?) for which the rate of change 
in the stock of real cash balances is zero 
according to (6). The slope of this schedule 


dm/dy? = — (1 — yk)/y 
The vertical schedule dy®/dt=0 shows 


that only for yr=y, (the postprice change 
level of real income) will permanent income 
rémain unchanged, according to the adaptive 


~ 
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process formulated in (5). The directions of 
the arrows show the movements of the 
variables in the plane and are derived from 
the signs of the coefficients in (5)—(6). Notice 
that Figure 1b, for which (1 — yk) <0, corre- 
sponds to the extreme situation where the 
monetary effects are the strongest, even in 
the short run; in this case the reader can 
verify from (2) that an increase in permanent 
income will actually be followed by a fall in 
real expenditures because the increased de- 
sired rate of hoarding will exceed the in- 
crease in permanent income. It is no surprise 
that in this case any price increase will gen- 
erate a surplus when starting from a full 
equilibrium situation. This can be verified by 
substituting ky for m and C; for a;y in (4) 
after which the impact effect of a price 
change on the balance of payments becomes 


(4) 8b,/ap; = (1/p)[q; — Ci(1 — vk)] 


which is always positive if (1—yk) <0. 

The initial positions before the rise in the 
price of the importable good are denoted by 
æo and 2 in Figures la and 1b, respectively. 
At 4% or Zo, real income was yo and, since it 
was a full-equilibrium position, it also was 
y?= yo and m=kyo. Following the price in- 
crease, both real income and real cash bal- 
ances fall instantaneously. The new level of 
real income is denoted by yı in both figures. 
The change in y also shifts the dm/dt=0 and 
dy?/dt=0 schedules to the left such that at 
their new intersection (points «* or 2%), 
m= ky, and y” = y,. We can get an idea about 
the magnitude of the initial fall in real cash 
balances by noticing that the price rise may 
generate a surplus or a deficit in the case of 
Figure 1a and a surplus in Figure ib. Since a 
surplus corresponds to an initial position 
where dm/dt>0, this corresponds to a fall in 
m to points such as 4% or z in Figures la or 
1b, respectively. If the price rise generates 
an instantaneous deficit in the balance of 
payments, the fall in m must leave the sys- 
tem in an initial position where dm/dt <0, 
at a point like x in Figure ta. It is easy to 
see in the case of Figure 1a that if the initial 
impact effect is to bring the balance of pay- 
ments into surplus, it will continue in surplus 
until the new steady state is reached (both m 
and y? will remain in the region where 
dm/dt>0). If, however, the impact effect is 
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to bring the balance of payments into deficit 
there are twò possjble outcomes: (i) it con- 
tinues alk the way into deficit until the new 
steady state is reached; or (ii) in later stages 
the deficit turns into a surplus which even- 
tually becomes zero as the steady state is 
reached. In the case of Figure 1b, the initial 
surplus may be followed in later stages by a 
deficit. ‘ 

An increase in the price of an exportable 
must be always followed by a balance-of- 
payments surplus although in later stages 
the surplus could turn into a deficit. This 
latter case could happen if expenditures do 
not adjust fast enough to the increased real 
income and thus more real cash balances ac- 
cumulate than desired in the new steady 
state. The decumulation of those excess cash 
balances gives rise to the deficit in the later 
stages. 
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The Disibudon of State Incomes: Differential 
Growth of Sectoral Employment 


By DONALD MITCHELL SMITH AND E. JAMES JENNINGS* 


The degree of income concentration var- 
ies significantly among countries and among 
states of the United States. It is commonly 
accepted by economists that the concentra- 
tion of income is less unequal! in high in- 
come economies. The relation between low 
income concentration and high aggregate 
income is ascribed to such factors as the 
distribution of property income, the educa- 
tion of low income workers, and the relative 
size of the nonagricultural sector. 

An implication of the hypothesized rela- 
tion between income concentration and the 
relative size of nonagricultural employment 
is that intersectoral labor movements de- 
crease income concentration. So far, this 
implication has not been tested. In this 
paper, the relation between changes in 
income concentration and changes in sec- 
toral employment within states of the United 
States is tested directly. 

The findings in this paper confirm the 
hypothesis that changes in income concen- 
tration are related to diferential growth 
rates of sectoral employment within states. 
Between 1920 and 1950, and between 1950 
and 1960, the change in employment of the 
agricultural vis-à-vis the nonagricultural 
sector is an important determinant of the 
change in income concentration. Between 
1960 and 1970, the change in income con- 
centration is related to the change in em- 
ployment in the services sector vis-à-vis 
the combined agricultural and manufactur- 
ing sectors. 


I. Theory 
Changes in the concentration of income 


* Economist, Office of Economic Impact Analysis, 
Federal Energy Administration, and doctoral candidate, 
Southern Methodist University, respectively. The ideas 
in the paper are those of the authors and do not neces- 
sarily represent opinions or policies of the federal 
government, _ 
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may result. from two: major sources. The 
first source is increased wages such as that 
which result from an investment of human 
capital in otherwise low income workers. 
Ahmed Al-Samarrie and Herman Miller, p. 
70, for example, find a strong negative corre- 
lation between Gini coefficients and median 
school years completed. 

A second major source of changes in in- 
come concentration results from changes in 
the mix of employment in the economy. The 
historical decline of agricultural employment 
in the United States has increased the num- 
ber of employees who work in manufacturing 
and services at levels of higher reported 
income. This hypothesis is weakly verified 
in a finding by Al-Samarrie and Miller that 
the Gini coefficient is positively related to 
labor earnings in agriculture relative to 
labor earnings in all industries. 

Simon Kuznets offers some theoretical 
justification of the relation between income 
concentration and the proportion of non- 
agricultural employment. Kuznets views the 
aggregate distribution of income as derived 
from a combination of the income distribu- 
tions in the rural (agricultural) and urban 
(manufacturing and service) populations. He 
stresses not only the difference in average 
per capita incomes, but also a potential 
difference in the income distribution be- 
tween the two sectors (pp. 7, 8). A shift of 
employment from the agricultural to the 
nonagricultural sector, argues Kuznets, will 
increase income inequality because the,urban 
sector exhibits a greater income inequality, 
and because employees who are left in the 
agricultural sector continue to receive rela- 
tively low incomes. 

If the income inequality is not greatly 
different between the two sectors, however, 
a shift from a largely agrarian society to an 
industrial and services society will first cause 
an increase, and then an eventual decrease, 
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Gini (Income Inequality). 





0 100% 


FIGURE [. PERCENTAGE OF EMPLOYMENT IN THE 
NoNAGRICULTURAL SECTOR 


(As the percentage of nonagricultural employment 
increases from 0 to 100, the degree of income 
inequality first increases, then decreases) 


in income inequality. For the sake of argu- 
ment, assume complete income equality 
within each sector, but that income per 
worker in sector A (agricultural) is less than 
that in sector NA (nonagricultural). If the 
economy begins with almost all employment 
in sector A, the income distribution will be 
equal (the Gini almost zero). As workers 
transfer to the higher wage NA sector, the 
distribution of income becomes more un- 
equal (the Gini increases). With continued 
transfer to the NA sector, most of the em- 
ployment will be at the high wage level, 
and the distribution of income will become 
less unequal. In Figure 1, the Gini coefficient 
is shown to increase and then decrease as the 
proportion of nonagricultural employment 
increases. 

Al-Samarrie and Miller’s negative empiri- 
cal relation between the Gini and the pro- 
portion of total earnings in the nonagricul- 
tural sector is probably due to the fact that 
most states of the United States were 
beyond point B in 1950 and 1960, when their 
cross-section data was collected. 

This paper studies only the concentration 
of income in relation to the relative sizes 
of employment within sectors of a state’s 
economy. It is assumed that all workers in 
each sector of a state receive the same wage, 
although the wage level differs between 
sectors. Therefore, the distribution of in- 
come (measured by wage.income per worker) 
is equal within each sector.! The unequal dis- 


1 Kuznets finds that the difference in income distri- 
bution between the agricultural and nonagricultural 
sectors “in the years after the second world war seems 
to have disappeared” (p. 8). 
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tribution of income within a state (com- 
posed of two sectors) is due to the mix of 
employment and the wage differential be- 
tween the sectors. 

Changes in income concentration over 
periods when the wage differential between 
the sectors is approximately constant will 
be caused by the varying growth rates of 
the two sectors. The causes of varying 
growth rates of sectoral employment have 
been treated at length in the economic liter- 
ature, and will not be incorporated into this 
analysis. However, it is implicitly assumed 
that labor moves between states and be- 
tween sectors of states in response to wage 
differentials and other indicators of the 
prospects for higher income.? 


II. Gini Coefficient and Variance 
of Incomes 


Since the focus of this paper is on the 
relation between the concentration of in- 
comes and the sectoral mix of employment, 
the concentration of income will be mea- 
sured from Internal Revenue Service (IRS) 
data on personal incomes. An advantage of 
the IRS data compared to the U.S. Census 
of Population data is that transfer payments 
are excluded. These data are available from 
1920, and may be used in an analysis of 
income concentration of states. 

Because the change in the Gini coefficient 
may be positively or negatively related to 
a relative increase in nonagricultural em- 
ployment the analysis will be made through 
the intervening calculation of the variance of 
income, measured between two sectors each 
having a constant but different wage level. 
The use of the variance allows direct in- 
clusion of the relative size of the two sectors, 
and will allow mathematical adjustment of 
the alternating positive and later negative 
relation between the Gini and the proportion 
of nonagricultural employment. 

The degree of income concentration is 
conventionally measured by Gini’s coeff- 
cient of concentration, defined by 


2 Smith, for example, finds such a model consistent 
with the growth experience of states and sectors of states 
in the United States. However, Lloyd Ulman finds that 
labor migration does not induce substantial reductions 
of wage differentials. 
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(1) 


where 


G = Ay/2ut 


@ m= f f le- slard) 


and x and y are cumulative percentages of 


income received by each income group, and ` 


ui is the mean. Following M. G. Kendall and 
A. Stuart (p. 47), we define 


O E= f f e araro 
(a) 


where 14 is the variance. 

On inspection we note that the difference 
between A; and Æ? is that one calculation 
involves |x—y|, whereas the other involves 
(a—y)*. Since |w—y] is a monotonic trans- 
formation of (x—-y)?, Ai is a monotonic trans- 
formation of E®. Furthermore, since Gis 
simply A; divided by a positive constant, G 
must be a monotonic transformation of E%, 
which is equal to twice the variance. Thus 


E = 2g 





. Gis also a monotonic transformation of the 


variance. 

- By the assumption of a single wage in 
each sector of a state, the variance of a 
state’s income is 


L(W;— W)? + L,(W; — W)? 
Ly, 





(5) V= 


where, in each state, 


W = mean wage - 

W;= wage in sector t 

W;= wage in sector j 
L;=employment in sector 7 
£;=employment in sector 7 
L,= total state employment 


It is assumed that wage levels are constant 
throughout the period under examination. 
Thus, only the mean wage changes with 
changes in employment. 

The change in the variance is 


L; 
(6) W= Fi (Wi — W,)*dL; 


n 


Li 
+H (W: = Wal, 
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LiL 


Fa 





~ (Wi — W)èdLn 


There are three components of change in 7 
the variance which are variables in -this 
model: dL; is the change of employment in 
the declining sector; dL; is the change in em- 
ployment in the growing sector; and dLa is 
the change in employment in the state which 
is net migration from another state, and is 
distributed among the two sectors in the 
same proportion as the existing mix of em- 
ployment. 

In equation (6) it is clearly seen that an 
increase in dL; which equals a decrease in 
dL: will bring about a positive or negative 
change in dV, depending on the relative 
sizes of the coefficients of dL; and dL; 

In a primarily agrarian economy a positive 


_ dL; equal to negative dL; will increase V, 


due to (W;-W)>(W;—W). Therefore, a 
dL;= —dL,; will cause a decline in V (or the 
Gini coefficient). In general, however, inter- 
state migration will affect dL; and dL; dif- 
ferentially so that dZ;=dL,; will not be 
found empirically. 

Because V is a monotonic transformation 
of G we substitute dG for dV in equation 
(6). The coefficients of dL,, dL;, and dL, are 
included as variables in the equation which 
tests the relation between changes in the 
Gini and changes in sectoral employment. 


(7) dG = ay + aX, + aX o -+ A3 X3 + € 
where 


Ly 
Xı= (Wia a ia) [Lic = Li] 


nb 





Liv 
Xe = (Wa — ia) Tr [Lie — Liv] 
nb 
Lali 
Xa = (Wia — W ia)2 Line — Ln 
3=( ja) (Las [ e] 


and e is a vector of randomly distributed 
error terms having a mean of zero. 

The second subscript 6 is the first year of 
the time period, c is the last year of the time 
period, and a is the average of the first and 
last year’s data for the period. For the 1920- 
50 and 1950-60 periods, the agricultural (ô) 
and nonagricultural (7} sectors are used to 
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compute the independent variables. For the 
1960-70 period, however, the data are 
arranged such that the growing sector (j) 
is composed of services, and the declining 
sector (7) is an aggregate of the manufactur- 
ing and agricultural sectors.’ 

The arrangement of the data for the first 
two periods is consistent with the literature 
` pertaining to the historical decline of agri- 
culture in the United States. However, by 
1960 the migration from the agricultural 
sector had diminished considerably. For this 
reason the growing services sector was iso- 
lated from manufacturing. The agricultural 
sector was combined with manufacturing 
for empirical practicality.4 

By inspection of (6) and (7) œ; and œ are 
greater than zero and ag is negative. If dG 
equalled dV (rather than being a monotonic 
transformation), a; and a, would equal plus 
one, and œ; would equal minus one. Thus, 
the null hypothesis is that œs, ae<0, and 
a20. Rejection of this null hypothesis will 
allow acceptance of the alternate hypothesis 
that an, a2>0; a3<0 which will verify the 
theory. 


III. Empirical Results 


In Table 1 the least squares regression 
coefficients are presented. All coefficients 
except one are significantly greater than 
zero and of the expected sign. Thus the 
model is found to be in general agreement 
with the hypothesis that the change in the 


3 A three-sector analysis was found to be impractical 
for statistical analysis because of the complexity of 
taking the total differential of the variance when three 
sectors was included. A regression was run on the agri- 
cultural vs. nonagricultural sector for the 1960-70 
period. However, this yielded nonsignificant coefficients 
for X, and Xz. 

4 The data used in calculating the independent vari- 
ables for 1920 and 1950 came from E. S. Lee et al. 
In the 1960 and 1970 periods nonagricultural employ- 
ment and agricultural employment came from the U.S. 
Census of Population, General Social and Economic 
Characteristics. Manufacturing employment is from the 
U.S. Census of Manufactures, 1960 and 1970. Agricul- 
tural and nonagricultural income is from tke Survey of 
Current Business, 1960 and 1970. The generation of the 
Gini coefficients is in accordance with James Morgan. 
The raw income data are from Personal Income by States 
1920, 1950, 1960, and 1970, published by the IRS. 
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distribution of income is related to changes 
in sectoral employment. 

From equation (6) it is seen that the 
variables Xı and Xz refer to weighted 
changes in sectoral employment, with net 
change in state employment L, held con- 
stant. The variable X; picks up the change 
in G due to increased state labor force, with 
the intersectoral movement held constant. 

The coefficient of X, is not significantly 
different from zero for the 1960-70 period. 
This result may be due to the combination 
of manufacturing and agricultural sectors 
when one is growing and the other declining 
simultaneously in some states. 

The interpretation of the regression results 
may be assisted by an example using a single 
state for the 1920-50 period. The data were 
arranged so that the Gini coefficient could 
vary from zero to 1,000. In Alabama, migra- 
tion from the agricultural sector of 298,900 
workers is associated with a decline in the 
Gini of —200.2, when the weight (obtained 
from Table 1) is multiplied by the coefficient 
estimate. Similarly, the migration of 425,300 
workers to the combined manufacturing and 
services sector is associated with an increase 
in the Gini of 231.4. 

The relatively low R? in all equations re- 
quires some explanation. In the first place, 
the income data used in generating the inde- 
pendent variables are based upon only one 
of the sources of income, namely, labor. 
Because the proportion of property income 
varies between states, it may differentially 
impact state Gini coefficients. Therefore, 
a portion of variance in state Gini coefficients 
lies outside the explanatory power of the 
independent variables. Secondly, there exists 
a variance of income within sectors which 
will be incorporated in the Gini coefficient 
but is kept out of reach of this study by 
data restrictions. Thirdly, a model using 
many sectors rather than only two would 
have captured much more intrasectoral in- 
come variance. A fourth factor causing the 
relatively low R? may be due to the as- 
sumption that wage levels are constant for 
each sector during the period of analysis. 
Changing levels of employment may change 
capital-labor ratios and thus change wage 
levels. A decrease in wage level in the grow- 
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TABLE 1—REGRESSION COEFFICIENTS? 














Dependent Variables ` ° 





Agricultural vs. Nonagricultural 


Service vs. Manufac- 
turing and Agriculture 








Independent 
Variables dG 1920-50 dG 1950-60 dG 1960-70 

C 80.4 25.4 13.6 
(7.66)? (9.00)? (4.41)e 

Xı ` 179x10 -780x10 .22x1074 
(2.32)? (1.74) (1.91)? 

Xa .120x10-2 -68x10-3 64 
(2.42)> (2.58)! (.29) 

X: — .160x10- — . 700x1078 —2.9 
(1.88)! (2.26)? (2.14) 

Re .16 .14 .13 


a t-values are in parentheses. 


b Significantly greater (or less than) zero at 5 percent. 


ing sector would, for example, tend to de- . 


crease the unequal distribution of income. 


IV. Conclusion 


This paper focuses on one component of 
the many influences on the concentration of 
income. Specifically, changes in the sectoral 
mix of employment are related to changes in 
the variance of state incomes which are 
demonstrated to be related directly to 
changes in Gini’s coefficient of income con- 
centration. An increase of employment in 
the high wage sector may cause an in- 
crease or decrease in the variance, depending 
on the relative size of income payments in 
the sector. For purposes of statistical testing, 
changes in sectoral employment are ap- 
propriately weighted and then regressed on 
the change in Gini coefficient. 

This simple model, which omits other 
important influences on income concentra- 
tion such as property income and the great 
diversity of incomes within sectors, explains 
about 10 to 20 percent of the variation of 
state Gini coefficients. 

These results tend to confirm Kuznets’ hy- 
pothesis that the process of economic growth 
(involving a shift from an agrarian to manu- 
facturing and service economy) influences 
the concentration of income. In advanced 
stages of growth, however, the relatively 
faster growth rate of services vis-a-vis 
manufacturing is an important influence on 


the concentration of income. 

Further research in the direction taken in 
this paper would incorporate the covariation 
of wage levels with changes in employment. 
The changing wage levels would then possi- 
bly influence the change in income concen- 
tration resulting from intersectoral mi- 
gration. 
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Multiperiod Consumption-Investment Decisions: 
A Correction 


By EvcENE F. Fama” 


My 1970 paper attempts to provide a 
multiperiod setting for hypotheses about in- 
vestor behavior derived from one-period 
portfolio models. The main result of the 
paper is that if the investor is risk averse 
(his Von Neumann-Morgenstern utility func- 
tion for lifetime consumption is strictly con- 
cave) and markets for consumption goods 
and portfolio assets are perfect, then the in- 
vestor’s behavior in the market in any period 
is indistinguishable from that of a risk-averse 
expected-utility maximizer who has a one- 
period horizon. William Ziemba has recently 
pointed out, however, that the proof of the 
theorem on which this conclusion is based is 
incomplete. I hope now to give a complete 
proof. 

In the framework of my earlier paper, the 
consumption-investment decision facing the 
investor at any time t can be expressed in 
recursive form as 


(1) Ue(Cra, w| B) = 


max Drail(Cr, WeR(Bes1)’ | Bey1) dF ge (Be41) 
tHe Bepi i 
subject to O<a<m, Had =m—- 4 


Briefly, H, is the (row) vector of dollars in- 
vested in individual securities at time t; 
R(Gt41) is the vector of returns realized on 
individual securities at time t-+1 when the 
state of the world at t+1 is Besi; Falbe) is 
the distribution function for 641 conditional 
on fr; c and w are consumption and wealth 
at time t; C is the vector of lifetime con- 
sumptions to time t;7 is the sum vector; and 


(2) Wer = HRB) 
Finally, for any t, the function U;(Ci-1, 


* Professor of finance, Graduate School of Business, 
University of Chicago. I am grateful for the comments 
of Gary Eppen and Nicholas Gonedes, and for the 
financial support of the National Science Foundation. 


w,| 8.) shows the maximum expected utility 
of lifetime consumption if the consumer is in 
state £, at time t, his wealth is w,, his past 
consumption was C;_1, and optima! consump- 
tion-investment decisions are made at time t 
and at all future decision times. 

As in most dynamic programming models, 
expression (1) represents the decision prob- 
lem for any time t in terms of a derived ob- 
jective function, Uria(Cs, weyi|Bty1), which 
is explicitly a function of variables for t+1 
and earlier periods, but which in fact sum- 
marizes the results of optimal decisions at 
t+1 and subsequent periods for all possible 
future events. Thus the recursive relation 
(1) represents the multiperiod problem as a 
sequence of ‘“‘one-period”’ problems, but at 
any stage in the process the objective func- 
tion used to solve the one-period problem 
summarizes optimal decisions for all future 
periods. The major result of the 1970 paper 
is that if the consumer’s utility function for 
lifetime consumption has properties charac- 
teristic of risk aversion, then for all t the 
derived functions U:(Ci-1, w|6) also have 
these properties. From this it follows that 
each period the consumer behaves as if he 
were a risk-averse expected-utility maximizer 
with a one-period horizon. The formal basis 
for this result is the following: 


PROPOSITION: If U(r, wr41| ftt) is 
strictly increasing and strictly concave in 
(Ce, Weyr), then Ur(Cra, we| Be) is strictly in- 
creasing and strictly concave in (Cs, wt). 


PROOF: 

Let c¥, H¥ and &, H, be the optimal values 
of ¢ and H, in (1) for two vectors (C4, wf) 
and (Č, @) that differ in at least one ele- 
ment. Let 


(3) Ĉi =, aa + (1 = a) C1 
Ah = ote, + (1 ad a) Ü 
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i j 
* ~ . 
oe = ace i (1 — ač , > a Pages: Ge, HRB) | Best) 
A, = aH, + (1 2 a) Ay Peas 
Oy = otters + (1 — a)r l ‘dF glbir) 
* a 
= aH: RB) + (1 — a) ARB)’ +(1— a) Uers(Cr1, Če 


The strict concavity of Uti: in (Ci, wei) 
implies that for 0<a<1, 


(4) UeslOus, ĉe ARB | Bed 
* 
2 PUE DAE Ct; H.R (Bi43)'| Bes) . 
+ (1 — a) Us (Cr-1, ĉe ARG) | Bess) 


This expression can only hold as an equality — 


when 


* x* * a 
(5) (Ciis Cey Witi) = (Ciis Ge, Dipa) 


Since (C#4, w#) and (Čt-1, &,) are assumed to 
differ in at least one element, (5) can only 
hold when the optimal allocations for two 
unequal wealth levels wf and ® imply 
ct=ŭ, Moreover, although wie and 
cf =& necessarily imply Hë He, if (5) is to 
hold we must have 


(6) wes = Hy R(Beas)’ 
= ÄR (Ben) = Üryi 


That is, in spite of unequal allocation vectors 
H}¥ and #,, the return vector R(6:41) leads 
to equal values of we, and We41. 

It is reasonable to assume, however, that 
the joint distribution of security returns is 
nonsingular so that there are necessarily pos- 
sible values of R(Gt41) for which unequal H; 
and H, imply unequal w*_, and ®t, in which 
case (4) holds as strict inequality. As long as 
there is one possible value of S41 or which 
(4) must hold as a strict inequality, we have 


(7) å Utar(Cr1, ĉe ARG) | Bess) 
ate dF ge(8r41) 


Btt 


RBar) | Bera) dF ox Be) 
= a(Ce-1, w | B) 
+ (1 — a) U(r, me | 6) 
Since the consumption-investment decision 


implied by é, A; is not necessarily an opti- . 
mal allocation of % 


(8) Ue(Cy-1, &| Bs) >f Ur(Cr-1, be, 
Boyt 


ARB)’ | B41) dF ge (8141) 
so that 


(9) Ue(Cr1, w| B) 
> aUl an w lB) 
+ (1 — a) U (Čiu A Br) 


Thus U; is strictly concave in (Ct-1, w). The 
monotonicity of Usin (Ct, w) follows easily 
from the monotonicity of Usp in (Ci, Wai) 
and the proposition is established. 


REFERENCES 


E. F. Fama, “Multiperiod Consumption-In- 
vestment Decisions,” Amer. Econ. Rev., 
Mar. 1970, 69, 163-74. 

W. T. Ziemba, “The Behavior of a Firm Sub- 
ject to Stochastic Regulatory Review: 
Comment,” Bell. J. Econ., Autumn 1974, 
5, 710-12, 


IN MEMORIAM 


CALVIN BRYCE HOOVER 
1897-1974 ° 


. Calvin Bryce Hoover, James B. Duke 
Professor Emeritus of Economics at Duke 
University, died June 24, 1974, in`his 
seventy-seventh year. Born in Berwick, 
Illinois, Hoover received an A.B. degree 
from Monmouth College in 1922 and the 
Ph.D. from the University of Wisconsin in 
1925. That same year he went to Duke as an 
assistant professor in the department which 
remained his academic home until his retire- 
ment and death. 

Among both graduate and undergraduate 
students he was known as an outstanding 
teacher. For many years in the advanced 
theory courses his students learned to apply 
previously studied economic principles both 
to micro and macro problems. His most 
popular courses, however, were Economic 
Systems and Economic Functions of the 
State, to which he brought his extensive ex- 
periences with communism and fascism, and 
with numerous. aspects of federal bureauc- 
racy. His academic life included twenty 
years service as chairman of the department 
of economics and for ten of those years, as 
Dean of Duke’s Graduate School of Arts and 
Sciences. i 

A reading of his autobiography, “Memoirs 
of Capitalism, Communism, and Nazism,” 
provides understanding of Hoover’s insight 
into the concerns of both the small farmer 
and the less skilled worker. His 'own boy- 
hood experiences probably sharpened his 
interest in the plight of the southern farmer 
and worker and led to his aiding in the 
organization of the Committee of the South 
and to serving for many years as that com- 
mittee’s Director of Research. With Profes- 
sor Ben Ratchford, he published in 1951 a 
penetrating monograph, Economic Resources 
and Economic Policies of the South. 

Hoover’s chief contributions to economic 

_ literature were his analyses of the develop- 
ment and operation of Russian communism 
and German nazism. His first book, Eco- 
nomic Life in Soviet Russia, was written after 
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a year spent in Russia during the great 
Stalinist purges. He was in Germany in 
1932-33 during Hitler’s rise to power and 
along with Lord Keynes (a long-time friend 
of Hoover’s) saw that Hitler was using his 
rearmament program as a weapon to restore 
full employment and that an underem- 
ployed economy, when stimulated, may 
produce both guns and butter. From his 
German experiences came his second book, 
Germany Enters ihe Third Reich. 

Having seen totalitarianism at work, 
Calvin Hoover became an ardent, but never 
uncritical, believer in more liberal systems. 
His many books and articles .dealing with 
economic theory, nontotalitarian economies, 
and with state economic policies were well- 
reasoned economic analyses, though never 
to the neglect of critical political factors 
when pertinent. His writings and numerous 
addresses always reflected the logic and 
reasoning of the trained economist. 

Hoover’s many nonacademic assignments 
in government in both peace time and war- 
time drew heavily upon his skills as advisor 
and administrator. He was proud of his 
services as a private and noncommissioned 
officer during the First World War where, 
according to him, he learned nonacademic 
language which he could use effectively at 
the proper time and place. 

During the New Deal days he was an eco- 
nomic advisor and administrator under 
Henry Wallace in the Department of Agri- 
culture. When the United States entered 
the war, Hoover, because of his experiences 
in Nazi Germany and the Soviet Union, was 
recruited by General Donovan for the intel- 
ligence service later called O.S.S. He played 
various roles while serving, eventually be- 
coming head of Northern European opera- 
tions based in Stockholm. According to one 
competent observer, “His network was con- 
sidered the hottest and most professional of 
all United States’ intelligence operation.” 
For his wartime activities Hoover was 
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awarded tke Medal of Freedom by President 
Truman. ; 

After the war, in 1945, he returned to 
Berlin where under Generals “Clay and 
Draper, he prepared the Hoover Plan for 
restoring the German economy, a program at 
variance with the earlier Morgenthau line to 
prevent German economic recovery. Later 
Hoover was one of the principal initiators 
and developers of the Marshall Plan, which 
he helped administer as special advisor to 
the U.S. representative in Europe for the 
Economic Cooperation Administration. 

His Duke friends and colleagues called 
him Bryce and no memorial statement would 
be complete without some mention of 
Hoover as a colleague. He could be firm, 
perhaps even stubborn, but he seldom gave 
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advice without a preface that advice that 
had to be taken was not worth getting. His 
enormous fund of always interesting and 
appropriate stories, together with his warm 
personality, made him a great companion 
whether he was discussing economic prob- 
lems or recounting some of the events of an 
active life or simply telling stories. And he 


` seldom if ever repeated himself. 


The honorary degrees he received from 
Columbia, Monmouth College, Duke Uni- 
versity and Case-Western Reserve and his 
election to the presidency of the Southern 
Economic Association, of The Association 
for Comparative Economies, and of the 
American Economic Association, showed 


recognition of an able economist and a. 


devoted public servant. 
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NOTES oà 


The eighty-ninth annual meeting of the American 
Economic Association will be held in Atlantic City, 
New Jersey, September 16-18, 1976. The Employment 
Registry and Center will be open from September 15 
to 18. 

As the annual meeting is being held at an early point 
in the academic year, it may not be possible to complete 
all job placement activity througk the offices of the 


Employment Registry and Center. Accordingly, the 


American Economic Association will hold a special job 
placement meeting for two days at the O’Hare Hilton 
in Chicago’s O’Hare International Airport, January 7-9, 
1977. 


Annual Meeling Placement Service 


The Placement Service at the 1976 annual meetings 
of the Allied Social Science Associations in Atlantic 
City will begin operation on September 15, the day 
before sessions begin. Applicants and employers will 
be able to attend more sessions with a day set aside 
entirely for labor market transactions. This service will 
be located at the Convention Placement Center in the 
Hotel Shelbourne. It will be open from 10:00 a.m. to 
5:00 P.M, September 15; 8:30 am. to 5:00 pm, 
September 16-17; and 8:30 a.m. to 12:00 noon Septem- 
ber 18. 


Economists who are strongly oriented toward the hu- 
manities, who use humanistic methods in their research, 
and who will be participating in meetings abroad that 
are concerned with the humanistic aspects of their dis- 
cipline are eligible to apply for smail travel grants of 
the American Council of Learned Societies. Grants are 
likely to cover only lowest cost excursion fares and will 
rarely exceed 50 percent of full economy-class fares. 
Specifically, economists may be eligible if (a) they deal 
with the history of economic thought or economic his- 
tory, and (b) if their approach is qualitative and de- 
scriptive rather than quantitative and statistical. Con- 
ferences dealing with the establishment of social policy 
or legislation are ineligible. The deadlines for applica- 
tions to be received in the office of the American Eco- 
nomic Association are: meetings scheduled between 
July and October, March 1; for meetings scheduled 
between November and February, Ju“y 1; for meetings 
scheduled between March and June, Noyember 1. Ap- 
plication forms may be obtained from C. Elton Hin- 
shaw, Secretary, American Economic Association, 1313 
2ist Avenue South, Nashville, Tennessee 37212. 


The History of Economics Society will hold its next 
annual conference at the University of California, 
Riverside, on March 24-26, 1977. Persons wishing te 
present papers should submit an abstract in duplicate 
together with a separate sheet containing author’s 
name, address, professional affiliation, position, and 
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telephone number; title of paper; and whether or not 
the author is a member of the Society. The deadline is 
November 15, 1976. Persons wishing to serve as discus- 
sants are invited to submit full information including 
major areas of interest within the history of economics. 
All communications regarding the conference should be 
addressed to President-elect Carl G. Uhr, History of 
Economics Society, Department of Economics, Uni- 
versity of California, Riverside, CA 92502. 


The Eastern Community College Social Science 
Association will hold its 1976-77 conference at the 
Webster Hall Hotel in Pittsburgh, Pennsylvania, 
April 14-16, 1977. Those interested in presenting 
papers, participating in panel discussions, or presenting 
media demonstrations should send an abstract to 
George H. Skau, Program Chairman, Social Science 
Department, Bergen Community College, 400 Paramus 
Road, Paramus, NJ 07562. The deadline is September 
30, 1976. 


The African Studies Program, University of Wiscon- 
sin, announces a new journal, African Economic History, 
to be published twice a year. It will focus on recent 
economic change in Africa as well as on the colonial and 
precolonial economic history of the continent. Sub- 
scriptions are $4.50 to individuals and $7.00 to insti- 
tutions and organizations outside of Africa ($4.50 for 
those in Africa), to be remitted in U.S. currency 
and made payable to the University of Wisconsin. 
Manuscripts and subscriptions should be sent to The 
Editors, African Economic History, 346B Agricultural 
Hall, 1450 Linden Drive, Madison, Wisconsin 53706. 


The Southern Regional Science Association will 
hold its 1977 meetings in Birmingham, Alabama, on 
April 14-15, 1977. Scholars interested in presenting 
papers on any subject involving analysis of the spatial 
dimensions of human activity are invited to submit one- 
page abstracts by October 1, 1976 to the program chair- 
man, Professor Shirley F. Weiss, Center of Urban and 
Regional Studies, University of North Carolina, Chapel 
Hill NC 27514. 


Meetings of Regional Economic Assoctations 


Eastern Economic Association Meeting, April 14-16, 
1977, Hartford, CT. 

Midwest Economic Association Meeting, March 31- 
Apri] 2, 1977, St. Louis, MO. 

Western Economic Association Meeting, June 19-23, 
1977, San Francisco, CA. 

Missouri Valley Economic Association Meeting, Teb- 
ruary 24-26, 1977, St. Louis, MO. 
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Omicron Delta Epsilon, the International Honor So- 
ciety in Economics, invites the submission of entries for 
the ninth year of the Irving Fisher Graduate Mono- 
graph and Frank W. Taussig Award Undergraduate 
Competitions. The Fisher Award consists of $1,000 and 
publication as a book by Princeton University Press, 
subject to approval of its editorial board. In addition, 
the winner will be invited to submit a paper based on 
the winning entry to the American Economic Review. 
The recommendations of the Final Selection Board of 
the Competition will be considered by the Keview in the 
refereeing process. All finalists will be invited to submit 
a paper for publication in The American Economist. 
The Taussig Award consists of $100 and publication in 
The American Economist. Entries for the Fisher Award 
should be submitted to Departmental Selection Com- 
mittees by January 1, 1977 and entries for the Taussig 
Award by May 15, 1977. They will be judged by the 
Selection Board consisting of Professors Frank H. 
Hahn, Dale W. Jorgenson, Robert M. Solow, Arnold 
Hahn, Dale W. Jorgenson, Robert M. Solow, Arnold 
Zellner, and Egon Neuberger (editor). Anyone inter- 
ested in entering the competition should contact Pro- 
fessor E. Neuberger, Editor, Economic Research Bu- 
reau, State University of New York, Stony Brook, NY 
11794, for information on entrance requirements. 


Under a joint program of the Social Science Research 
Council and the American Council of Learned Societies, 
fellowships are offered for nine to eighteen months of 
dissertation research on contemporary Western Euro- 
pean affairs. Applications are invited from students in 
all social sciences and humanities, but particular atten- 
tion is given to disciplines in which relatively less at- 
tention has been devoted to Western Europe, such as 
anthropology, economics, social psychology, and sociol- 
ogy. Requests for further information and application 
forms should be sent to Social Science Research Coun- 
cil, Western European Program, 605 Third Avenue, 
New York, NY 10016. 


Deaths 


William C. Bagley, Jr., associate professor, depart- 
ment of economics, Rutgers~The State University, 
Feb. 29, 1976, 

Earl Crockett, professor of economics, Brigham 
Young University, Dec. 2, 1975. 

Thomas A. Martinsek, professor cf economics, 
Southern Illinois University, Aug. 15, 1975. 

Sidney E. Rolfe, professor of finance, Long Island 
University, and research associate, Center of Inter- 
national Studies, Massachusetts Institute of Technology, 
Mar. 10, 1976. 

Emerson P. Schmidt, former director of economics 
research, Chamber of Commerce of the United States, 
Aug. 8, 1975. 

Rufus Burr Smith, professor of economics, Rollins 
College, Apr. 30, 1976. 
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Promotions 


Peter Asch: professor of economics, Rutzers-The 
State University, July 1, 1976. 

Bennett D. Baack: associate professor of economics, 
Ohio State University. 

Ernst Baltensperger: professor of economics, Ohio 
State University. 

D. L. Brito: professor of economics, Ohio State Uni- 
versity. 

H. S. Burness: associate professor of economics, Uni- 
versity of Kentucky, Sept. 1, 1976. 

Robert M. Coen: professor of economics, Northwest- 
ern University. 

Richard S. Cowan, Jr.: professor of business adminis- 
ys and economics, Waynesburg Colleze, Sept. 
1975, 

Gerald S. Goldstein: associate professor of ezonomics, 
Northwestern University. 

Yukon Huang: associate professor, department of 
economics, University of Virginia, Sept. 1, 1976. 

James E. Jonish: professor of economics, Texas Tech 
University, Apr. 1976, 

Peter A. Koop: associate professor of economics, 
oo of social sciences, King’s College, July 1, 
1976. 

Conway L. Lackman: associate professor of econom- 
ics, Rutgers-The State University, July 1, 1976. 

Alton D. Law: professor of economics, Western Mary- 
land College, Sept. 1, 1976. 

John O. Ledyard: professor of economics, North- 
western University. 

Dale T. Mortensen: professor of economics, North- 
western University. 

Van Doorn Ooms: professor of economics, Swarth- 
more College, Mar. 1976. : 

Frederick W. Parkhurst, Jr.: professor of economics, 
Guilford College, June 1, 1976. 

Hugh T. Rockoff: associate professor of zconomics, 
Rutgers~The State University, July 1, 1976. 

Joseph J. Seneca: professor of economics, Rutgers- 
The State University, July 1, 1976. 

Robert C. Stuart: professor, department of econom- 
ics, Rutgers-The State University, July 1, 1976. 

Bernard L. Weinstein: associate professor of eco- 
nomics and political economy, University of Texas at 
Dallas, Sept. 1, 1976. 


Administrative A ppointmenis 


Marcus Alexis: chairman, department of economics, 
Northwestern University, Sept. 1976. 

Robert L. Avinger: dean, Center for Honor Studies 
Davidson College, July 1, 1976. 

Phillippe J. Crabbé: chairman, department of eco- 
nomics, University of Ottawa, July 1, 1975. 

Charles W. Hultman: interim chairman, department 
of economics, University of Kentucky, Jan. 1, 1976. 

Peter A. Koop: chairman, department of social 
sciences, King’s College, July 1, 1976. 

John L. Madden: associate dean, College of Business 


E 


7", 


VOL. 66 NO. 4 


and economics, University of Kentucky, Sept. 1, 1975. 
Frederick W. Parkhurst, Jr.: chairman, department 
of economics, Guilford College, June 1, 1976. 


Appointments 


John A. Andrulis: assistant professor, department of 
economics, Rutgers~The State University, July 1, 1976. 

Charles W. Bausell, Jr., University of Maryland: 
assistant professor, department of economics, Kent 
State University, Sept. 1976. 

Alberto Bensién: research associate, National Bureau 
of Economic Research, Apr. 23, 1976. 

Bettina Berch, Barnard College: assistant professor, 
department of economics, Williams College, July 1, 
1976. 

Joel Bergsman, Congressional Budget Office: Inter- 
national Bank for Reconstruction and Development, 
May 3, 1976. 

Theodore C. Bergstrom: visiting scholar, National 
Bureau of Economic Research, summer 1976. 

Ralph Bradburd, State University of New York- 
Albany: assistant professor, department of economics, 
Williams College, July 1, 1976. 

Ivan E. Brick: lecturer, department of economics, 
Rutgers-The State University, July 1, 1976. 

Frank A. Camm, Jr., University of Chicago: associ- 
ate economist, economics department, The Rand Cor- 
poration, Sept. 1976. 

Stephen W. Chapel, Federal Energy Administration: 
senior economist, management sciences department, 
The Rand Corporation, June 1976. 

Dov Chernichovsky: visiting scholar, 
Bureau of Economic Research, summer 1976. 

Douglas Coate: visiting scholar, National Bureau 
of Economic Research, summer 1976. 

Paul H. Cootner: senior research associate, National 
Bureau of Economic Research, June 1976. 

Vittorio Corbo: research associate, National Bureau 
of Economic Research, Apr. 23, 1976. 

Bruce R. Dalgaard, University of Illinois: assistant 
professor of economics, Lehigh University, July 1, 1976. 

John Dennis: research associate, National Bureau of 
Economic Research, Apr. 23, 1976. 

Robert P. Flood: acting assistant professor, depart- 
ment of economics, University of Virginia, Sept. 1976. 

Peter M. Garber: acting assistant professor, de- 
partment of economics, University of Virginia, Sept. 
1976. 

David M. Gay: research associate, National Bureau 
of Economic Research, Apr. 23, 1976, 

Fred Goldman: visiting scholar, National Bureau of 
Economic Research, summer 1976. 

Daniel A. Graham: visiting research fellow, National 
Bureau of Economic Research, Sept. 1976. 

William H. Greene, University of Wisconsin: assis- 
on professor of economics, Cornell University, Sept. 

Claudio Haddad: research associate, National Bureau 
of Economic Research, Apr. 23, 1976. 

Eric A. Hanushek: research associate, National Bu- 
reau of Economic Research, June 1976. 

Susan Hegsted, University of Utah: assistant profes- 
o of economics, Loyola University of Chicago, Sept. 1, 
1976. 
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J. Stephen Henderson, University of Wisconsin: 
assistant professor, department of economics, Ohio 
State University. ‘ 

John L. Hitley, Princeton University: assistant pro- 
fessor of economics, Lehigh University, Sept. 1, 1976. 

Cheng Hsiao: visiting research fellow, National Bur- 
eau of Economic Research, Sept. 1976. 

Douglas Joines, University of Chicago: lecturer of 
economics, Loyola University of Chicago, Feb. 1, 1976. 

Arthur E. King, Ohio State University: assistant pro- 
fessor of economics, Lehigh University, Sept. 1, 1976. 

Anne O. Krueger: senior research staff, National 
Bureau of Economic Research, Apr. 23, 1976. 

I. David Lane: senior research associate, National - 
Bureau of Economic Research, June 1976. 

Jeffrey E. Levin: assistant professor, department of 
economics, University of Kentucky, Sept. 1, 1976. 

James D. Libbin: research associate, department of 
economics, Iowa State University, Dec. 1, 1975. 

Glenn C. Loury, Massachusetts Institute of Tech- 
nology: assistant professor, department of economics, 
Northwestern University, Sept. 1976. 

Stephen A. McCafferty, Brown University: assistant 
professor, department of economics, Ohio State Uni- 
versity. 

J. Huston McCulloch: visiting research fellow, 
National Bureau of Economic Research, Sept. 1976. 

James M. McGrann: assistant professor, department 
of economics, Iowa State University, Jan. 1, 1976. 

Roy E. Marsten: research associate, National Bureau 
of Economic Research, Apr. 23, 1976. 

Stephen T. Marston, The Brookings Institution: 
assistant professor of economics, Cornell University, 
Sept. 1976, 

Patricio Meller: research associate, National Bureau 
of Economic Research, Apr. 23, 1976, 

Marc A. Miles: assistant professor, department of 
economics, Rutgers~The State University, July 1, 1976. 

Jay B. Morrison: senior research associate, National 
Bureau of Economic Research, June 1976. 

Leopold Mureithi: research associate, National 
Bureau of Economic Research, Apr. 23, 1976. 

Mark Pitt: research associate, National Bureau of 
Economic Research, Apr. 23, 1976. 

Richard A. Posner: senior research staff, National 
Bureau of Economic Research, Apr. 23, 1976. 

David H. Pyle: senior research associate, National 
Bureau of Economic Research, June 1976. 

Barr Rosenberg: senior research associate, National 
Bureau of Economic Research, June 1976. 

Jeffrey I. Rubin: assistant professor, department of 
economics, Rutgers-The State University, July 1, 
1976. 

Frederic M. Scherer, Federal Trade Commission: 
professor, department of economics, Northwestern 
University, Sept. 1976. 

T. Paul Schultz: research associate, National Bureau 
of Economic Research, Apr. 23, 1976. 

Robert L. Schweitzer, University of North Carolina 
at Chapel Hill: assistant professor, department of 
economics, Kent State University, Sept. 1976. 

Leslie Seplaki, Rutgers-The State University: visit- 
ing scholar, Harvard Law School, 1976-77. 

Linda J. Shaffer, Northwestern University: assis- 
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tant professor of economics, University of California, 
Davis, July 1976. 

William F. Sharpe: senigr research associate, Na- 
tional Bureau of Economic Research, Jupe 1976. 

Steven M. Sheffrin, Massachusetts Institute of 
Technology: assistant professor of economics, Univer- 
sity of California, Davis, July 1976. 

Gordon R. Storholm: assistant professor, department 
of omia Rutgers-The State University, July 1, 
1976. 

Carl Van Duyne, Stanford University: assistant 
professor, department of economics, Williams College, 
July 1, 1976. 

W. Kip Viscusi, Harvard University: assistant pro- 
fessor, department of economics, Northwestern Uni- 
versity, Sept. 1976. 

Harvey Zabinsky: assistant professor, department of 
economics, University of Kentucky, Sept. 1, 1976. 


Leaves for Special Appointments 


Christopher Garbcz, University of Missouri, Rolla: 
economist, Regional Impact Division, Federal Energy 
Administration, Washington, June 1, 1976-May 31, 
1977. 

Kurt Hausafus, Oberlin College: vice president and 
chief economist, Chicago Mercantile Exchange, June 1, 
1976. 

W. Whitney Hicks, University of Missouri, Columbia: 
Agency for International Development, Washington, 
Jan. 5, 1976. 

Karel Holbik: chief, Section for Development of 
Financial Institutions, United Nations, New York 
Jan. 1976. 
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Mukul K. Majumdar, Cornel! University: Ford -4 
Foundation rotation professorship, University of Cali- 
fornia, Berkeley; Guggenheim Fellowship, Sept. 1976. 


Resignations 


Christopher C. Barnekov, Jr., Ohio State University, 
Sept. 1976, 

Erwin A. Blackstone, Cornell University: Temple 
University, Sept. 1976. 

Warren L. Coats, Jr., University of Virginia: Inter- 
national Monetary Fund, Jan. 15, 1976. 

Stuart I. Greenbaum, University of Kentucky: 
Northwestern University, July 1, 1976. 

Joseph A. McKinney, University of Virginia: Baylor 
University, May 1976. 

Donald L. Martin, University of Virginia: University 
of Miami, May 1976. 

Dennis C. Mueller, Cornell University: International 
Institute of Management, Berlin, Sept. 1976. 

John A. Otte, Iowa State University, Feb. 4, 1976. 

Pierre Pestieau, Cornell University: University of 
Liege, Sept. 1976. 


Miscellaneous 


William G. Dewald: editor, Journal of Money, Credit, 
and Banking. 

Peter O. Steiner, University of Michigan: president, 
American Association of University Professors, June 
1976. 

Roy Weinstein: vice president, National Economic 
Research Associates, Mar. 1, 1976. 


NOTE TO DEPARTMENTAL SECRETARIES AND EXECUTIVE OFFICERS 
When sending information to the Review for inclusion in the Notes Section, please use the following style: 


A. Please use the following categories: 


1—Deaths 

2——Retirements 

3—Foreign Scholars (visiting the USA or Canada) 
4-—~Promotions 

5—Administrative Appointments 


6—New Appointments 
7—Leaves for Special Appointments (NOT Sabbaticals) 


8—Resignations 


9—Miscellaneous 


B. Please give the name of the individual (SMITH, John W.), his present place of employment or enrollment: his 
new title (if any), and the date at which the change will occur. 


C. Type each item on a separate 3x5 card and please do not send public relations releases. 


D. The closing dates for each issue are as follows: March, November 1; June, February 1; September, May 1; 
December, August 1. 


This announcement supersedes and replaces a letter which was sent annually from the managing editor’s office. All 
items and information should be sent to the Assistant Editor, American Economic Review, Box Q, Brown University, 
Providence, Rhode Island 02912. 
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THE PROM ISE presentation of social legisla- 
tion achievements of the years 


OF GREATN ESS from Kennedy through Ford, 


Sar A. Levitan Mr. Levitan and Mr. Taggart 


demonstrate what has worked 
and what needs refinement in the 
nation’s social policy. $15.00 


and Robert Taggart 

This definitive study responds 
to currently fashionable argu- 
ments condemning recent social HARVARD 


programs and civil rights UNIVERSITY PRESS 
advances. In a fully documented Cambridge, Mass. 02138 
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MAN 


A NEW FOUNDATION 
FOR MICROECONOMICS 


Harvey Leibenstein 


“Beyond Economic Man could help 
revolutionize microeconomic theory 
... maginative and interesting 
behavioral insights into unconven- 
tional inputs affecting production... 
well-written and well argued.” 
— Erick Thorbecke, 
Professor of Economics, 
Cornell University 


Harvey Leibenstein has written 
a major new book in micro- 
economic theory. It is a sophis- 
ticated reorientation of microtheory 
that breaks away from the 
conventional, highly refined neo- 
classical theory. The author 
accomplishes this feat by introduc- 
ing modern psychological 
concepts to microtheory, by using 
individuals instead of collections 
of individuals as his basic decision 
units, and by suggesting that 
relating the theory to the concept 
of effort (and the related concept 
of X-inefficiency) will provide the 
most significant results. 

The X-efficiency factors— 
motivation, effort, and so on— 
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Degree of constraint concern 


allow for a restatement of micro- 
theory, and for new applications 
and new conclusions: (1) busi- 
nesses do not minimize costs or 
maximize profits; (2) actual produc- 
tivity is very far from optimal 

even under conditions that approx- 
imate competition; (3) current 
modes of regulating monopolistic 
industries are apt to be inefficient 
and at the expense of the con- 
sumer; (4) a theory of inflationary 
pressure follows from the analysis. 
Basically this leads to a new 

mode of thinking about economic 
problems in which the optimizing 
assumption of standard theory 
becomes a special extreme 

case. $15.00. 


HARVARD 
UNIVERSITY PRESS 


Cambridge, Mass. 02138 
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Announcing a comprehensive revision — with/some 60% 
new material — of the long-standard text by Faulkner 


AMERICAN ECONOMIC HISTORY 

Harry N. Scheiber, Harold G. Vatter, 

and Harold Underwood Faulkner 

This thoroughly modern textbook provides an authoritative, lively survey of 


American economic history from colonial times to the present. Instructors will 
rely on this book both for the basic narrative history and for lively introductions 


to major analytic controversies. Tentative: 514 pages; $14.95. 
August 1976. ISBN 0-06-042001-4. ° 


Also New and Important 


INTRODUCTION TO MONEY AND BANKING 
Richard S. Thorn 


544 pages; $13.95. February 1976. ISBN 0-06-046614-6. 
Instructor’s Manual. 


MACROECONOMICS 
William H. Branson and James M. Litvack 
433 pages; $12.95. February 1976. ISBN 0-06-040934-7. 


THE ECONOMICS OF PUBLIC ISSUES 
Third Edition 
Douglass C. North and Roger LeRoy Miller 


179 pages; $3.95/paper. January 1976. ISBN 0-06-044861-X. 
Instructor’s Manual. 


AN INTRODUCTION TO 
MATHEMATICAL ECONOMICS 
Methods and Applications 

G. C. Archibald and Richard G. Lipsey 

576 pages; $15.95. March 1976. ISBN 0-06-040324-1, 


Draper & Kingman’s 

MATHEMATICAL ANALYSIS 

Business and Economic Applications, Third Edition 
Jean E. Weber 


691 pages; $17.95. March 1976. ISBN 0-06-041762-5. . 
Solutions Manual: $5.95 (ISBN 0-06-041763-3). 


A UNIFIED INTRODUCTION 

TO MATHEMATICAL ECONOMICS 
Barry Bressler 

667 pages; $18.95. 1975. ISBN 0-06-040952-5. 


To request examination copies, write to Lilian Schein. ava CY 
Dept. 319. Please include course title. enrollment. and 


present text. 


10 East 53d Street, New York, N.Y. 10022 Row 


Please mention Tue American Economic Review When Writing to Advertisers 
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NEW FROM NORTH-HOLLAND 


Optimal Control and System 
Theory in Dynamic Economic 
Analysis 

Dynamic Economics: Theory and 
Applications, Vol. 1 


by MASANO AOKI, Univ. of Illinois- 
Urbana 


1976 . 416 pages . US $26.50 / Dfl.69.00 


Statistical Inference in 
Continuous Time Economic 
Models 

Contributions to Economic Analysis, Vol.99 
edited by A.R.BERGSTROM, Univ. of Essex 
1976 . 344 pages . US $42.50 / Dfl.110.00 


Taxing the Brain Drain 

A Proposal 

edited by JAGDISH BHAGWATI, M.1.T, 
and MARTIN PARTINGTON, London 
School of Economics 


1976 . 236 pages . US $24.95 | Dfl.65.00 
Paperback: US $17.50 | Dfl.45.00 


The Brain Drain and Taxation 
Theory and Empirical Analysis 
edited by JAGDISH BHAGWATI, M.1.T 


1976 . 304 pages . US $30.95 / Dfl.80.00 
Paperback: US $23.25 | Dfl.60.00 


An Annual Growth Model of 
the U.S. Economy 


Contributions to Economic Analysis, 

Vol. 100 

by BERT HICKMAN, Stanford University, 
and ROBERT COEN, Northwestern 
University 

1976 . 310 pages . US $36.50 / Dfl. 95.00 


Introduction to Equilibrium 
Analysis 

Variations on themes by Edgeworth 
and Walras 

Advanced Textbooks in Economics, Vol. 6 
by W. HILDENBRAND, Univ. of Bonn, 
and A. KIRMAN, Univ. of Warwick 

1976 . 224 pages . US $17.50 | Dfl. 45.00 





Essays in Modern Capital Theory 
Contributions to Economic Analysis, Vol.95 


edited by MURRAY BROWN, KAZUO 
SATO and PAUL ZAREMBKA, State 
Univ. of New York at Buffalo 

1976 . 386 pages . US $34.75 | Df}.90.00 


Recent Issues in International 
Monetary Economics 

Studies in Monetary Economics, Vol. 2 
edited by EMIL-MARIA CLAASSEN and 
PASCAL SALIN, Univ. of Paris-Dauphine 
1976 . about 450 pages 

US $67.50 / Dfl.175.00 


Parameters and Policies in the 
U.S. Economy 


Data Resources Series, Vol. 2 


edited by OTTO ECKSTEIN, Data Resour- 
ces Inc., Lexington 


1976 . 398 pages . US $38.50 | Dfl.100.00 


Quantitative Studies of 
International Economic 
Relations 

edited by H. GLEJSER, Univ. of Brussels 


1976 . 300 pages . US $36.50 | Dfi. 95.00 
paperback 


Econometric Studies of U.S. 
Energy Policy 


Data Recources Series, Vol. 1 

edited by DALE W. JORGENSON, 

Harvard University 

1976 . 268 pages . US $26.95 | Dfi. 70.00 


Three Topics in the Theory of 

international Trade 

Distribution, Welfare and 

Uncertainty 

Studies in international Economics, Vol. 2 

by MURRAY KEMP, Univ. of New South 

Wales 

1976 . 340 pages . US $38.50 / Dfi. 100.00 
Paperback: US $28.95 / Dfi. 75.00 
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Advertising, Competition and 
Market Conduct in Oligopoly 
Over Time 

An Econometric Investigation in 
Western European Countries 
Contributions to Economic Analysis, Vol.94 


by JEAN-JACQUES LAMBIN, Univ. of 
Louvain 


1976 . 322 pages . US $19.25 | Dfl. 50.00 


Foundations of Econometrics 

Advanced Textbooks in Economics, Vol. 7 

by ALBERT MADANSKY, Univ. ot 

Chicago 

1976. 274 pages . US $21.25 | Dfi. 55.00 
Paperback: US $13.50 / Dfl. 35.00 


Economics Dictionary 
by DONALD MOFFAT, San Diego 


1976 . 320 pages, over 3000 entries. 
US $18.95 | Dfl. 49.50 


A Study in Macroeconomics 
Studies in Monetary Economics, Vol. 3 


_by MICHAEL MUSSA, London School of 
Economics 


1976 . 330 pages . US $42.50 / Dfl. 110.00 
Rice and Risk: 


Decision-Making among Low-Income 
Farmers 

Contributions to Economic Analysis, Vol. 98 
by JAMES ROUMASSET, Univ. of 
California 


1976 . 274 pages . US $34.75 | Dfl. 90.00 


Monetarism 
Studies in Monetary Economics, Vol. 1 


edited by JEROME STEIN, Brown Univer- 
sity, Providence 


1976 . 348 pages . US $38.00 / Dfl. 100.00 


i North ~ Holland 





Classical Optimization: 
Foundations and Eytensions 


Studies in* Mathematical and Managerial 
Economics, Vol. 16 


by MICHAEL PANIK, Univ. of Hartford 


1976 . 324 pages . US $24.95 | Dfl. 65.00 
Paperback: US $16.25 | Dfl. 42.00 - 


Frontiers in Social Thought 
Essays in Honour of Kenneth 
E. Boulding 


edited by MARTIN PFAFF, Univ. of 
Augsburg 


1976 . about 400 pages. 
US $26.95 | Dfi. 70.00 


The Econometrics of Structural 
Change 
With Special Emphasis on Spline 
Functions 
Contributions to Fcondimie Analysis, Vol. 97 


by DALE POIRIER, Univ. of Toronto and 
Univ. of Illinois at Urbana-Champaign 


1976 . 216 pages . US $26.95 | Dfl. 70.00 


Theory and Measurement of 
Consumer Demand 
Studies in Mathematical and Managerial 
Economics, Vol. 20-21 
edited by HENRI THEIL, Univ. of Chicago 
Vol. 1: 1975. 350 pages. 

US $14.75 | Dfl. 38.00 

Paperback: US $8.90 | Dfl.23.00 
Vol. 2: 1976 . about 500 pages. 

US $17.95 | Dfl. 46.50 

Paperback: US $12.95 | Dfl. 33.50 


0356 


PUBLISHING COMPANY 
P.O.Box 211, Amsterdam, The Netherlands 


52 Vanderbilt Avenue, New York, N.Y. 10017 


The Dutch guilder price is definitive. US $ prices are subject to exchange rate fluctuations. 
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Upper Limit on wW i 


This unusual and intriguing debate with 
the Council of Economic Advisers and the 
Domestic Counci! is published with per- 
mission from the White House. 


EQUITY: THE NEW 
ECONOMIC SYSTEM 


By Michael Grogan 


THE NEW 
, ECONOMIC SYSTEM The Free Enterprise system improved by 


lower and upper limits on wealth, designed 
to provide basic equity - not equality - and 
relief from growth. 











Hardcover $4.50 postpaid'from ó 


VANTAGE PRESS Inc. 
516 West 34th Street, i ID) 
New York, N. Y. 10001 















Jos Openines For Economists 


A bimonthly listing of job vacancies 





Available only to AEA members and to organizations and departments of economics 
who agree to list their openings. 


] would like to subscribe to Job Openings for Economists and enclose a check for one 
year. 


1976 Subscription Rates——U.S.A., Canada, and Mexico (first class): $6.00 junior member, 
$12.00 others; foreign airmail: $12.00 junior member, $18.00 others. 


Name 
Address 






Check one: 










[C] tam a member of the American Economie Association. 
[C] I am not a member but would like to become one. My application is enclosed, 
C (For organizations) We agree to list our vacancies in JOE. 


THE AMERICAN ECONOMIC ASSOCIATION 
1313 21st Avenue South 
Nashville, Tennessee 37212 
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Leading Issues in Economic Developmght 

Third Edition 

Edited by GERALD M. MEIER, Stanford ee This fresh and well- 
integrated course book, now in its third edition, emphasizes the strategic 
policy issues in accelerating the development of poor countries. 
Professor Meier, acting as editor, annotator, and author, has extensively 
revised and rewritten the text in response to changes in development 
analysis, events, and policies. The “leading issues” now coalesce in a 
central theme: policies designed to eradicate poverty, reduce inequality, 
and deal with the problem of unemployment. New chapters have been 
added to illuminate this theme and two-thirds of the selections are new. 
1976 864 pp. paper $11.00 


Inflation 


JOHN FLEMMING, University of Oxford. This book is an objective general 
account of the complex process of inflation. Part | concentrates on 
inflation as a monetary matter. The second part focuses on the labor 
market. Questions relating to policy choices are treated in the third part 
of the book. The author has attempted to give a coherent synthesis of 

the many partial explanations of inflation. 

1976 140 pp. illustrations cloth $7.50 paper $3.50 


Macroeconomic Themes 

Edited Readings in Macroeconomics 

Edited by M. J. C. SURREY, University of Oxford. This volume contains 
many relatively short extracts from original literature on macroeconomics, 
accompanied by full introductory notes on each chapter. The issues are 
highlighted and the main contentions of the various authors set out. 

The themes of the book are: the assimilation of the ‘Keynesian Revolu- 
tion”; the continuation of the ‘‘Keynes and the Classics” debate, and 

the revival of interest in the Quantity Theory of Money; the development 
of macroeconomics theory concerned with inflation, growth, cycles, and 
income distribution; recent reappraisals of the Keynesian revolution; the 
theory of macroeconomic policy; and macroeconomic models. 

November 1976 500 pp. 61 figs., 3 charts cloth $13.25 paper $6.00 


Optimization in Economic Theory 

A. K. DIXIT, University of Warwick. This book gives a broad treat- 

ment of optimization methods, building on the base of simple economic 
theory and elementary linear algebra and calculus, and reinforcing 

each new mathematical idea by relating it to its economic significance and 
applications, especially consumer and producer theory, shadow prices 
and planning over time. Fully worked examples and further exercises are 
provided at the end of each chapter. 

1976 152 pp. 13 line figures cloth $9.75 


PRICES AND PUBLICATION DATES ARE SUBJECT TO CHANGE 


D a 


W yi) OXFORD UNIVERSITY PRESS 


\d/ | 200 MADISON AVENUE 
NEW YORK, N.Y. 10016 














“‘A Pkwerful Addition to Our Knowledge” 
LY 


MARKETS AND HIERARCHIES: ANALYSIS AND ANTITRUST 
IMPLICATIONS 


A Study in the Economics of Internal Organization 


By Oliver E. Williamson, University of Pennsylvania 













“Oliver Williamson’s work has brought to edge in this area and equally a stimulus 
our attention in a fruitful study the ways that to further research.” 
economic and other organizations differ in — Kenneth J. Arrow, Harvard University 
their behavior from the pure market model. 

.. Has strong implications for the nature of  “‘For years his scholarship has been regarded 
economic contracts, the possibility of mar- by academicians as among the most in- 
kets, and substitution of hierarchical and sightful, balanced and useful work in the 
other direct relations for the price system. I area of industrial organization... .William- 


found his work especially important be- son is one of the few top-notch economists 
cause in introducing a need for new princi- who writes English as fluently as equations 
ples in understanding internal organization, and thus communicates successfully , 

he has not lost sight of the importance of without loss of economic precision. > 
external market pressures in the direction of — William F. Baxter, Stanford University 
economic activity. The publication of this 303 pages ea 95 





book is a powerful addition to our knowl- 


ee Pr ess 


A Divisisn of MACMILLAN PUBLISHING CO., lc 100D Brown Ce Riverside, New Jersey iý 


STAFF PAPERS 


Published by the International Monetary Fund three times a year with summaries in English, `, 
French, and Spanish \ 
Vol. XXIII July 1976 No. 2 
Special Drawing Rights: Renaming the Infant Asset Joseph Gold 
Exchange Rate Stability and Managed Floating: The Experience of the Federal Republic 

of Germany Jacques R. Artus 
The Exchange Rate as an Instrument of Policy in a Developing Country 
Omotunde E. G. Johnson 
Dual Exchange Markets Versus Exclusive Forward Exchange Rate Support 
William H. L. Day 
The Euro-Currency Market: An Attempt to Clarify Some Basic Issues ...Andrew D. Crockett ` 
A Note on Reserve Use Under Alternative Exchange Rate Regimes Esther C. Suss 
Integration of Fiscal and Monetary Sectors in Econometric Models: A Survey of Theoreti- 
cal Issues and Empirical Findings Nurun N. Choudhry 
The Sensitivity of the Yield of the U.S. Individual Income Tax and the Tax Reforms of the 
Past Decade Vito Tanzi 
Fiscal Incentives for Household Saving William J. Byrne 

Staff Papers is one of four subscription periodicals published by the Fund: Staff Papers ($6 
a year or $2.50 for a single copy), Balance of Payments Yearbook ($7.50), Direction of Trade 
($10), and International Financial Statistics ($20). Special rates to university libraries, faculty 
members, and students: $3 a year for each of the first three titles (single copies of Staff Papers 
are $1) and $5 a year for International Financial Statistics, or all four periodicals for $12 a 
year. Subscriptions in other currencies accepted. 

Py wae inqpiries to The Secretary, International Monetary Fund, Washington, D.C. 20431, 
U.S.A. 
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Pai 
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New fr 
Columbia 


POLITICAL ECONOMY 

Past and Present 

LORD ROBBINS 

One of England’s most distinguished economists examines the 
influence of classical political economists on contemporary 
economic policy. Lord Robbins discusses the problems of public 
and private consumption and their interaction and expounds the 
classical theory of the organization of production through 
private property and the market. $12.50 


THE POVERTY CURTAIN 

Choices for the Third World 

MAHBUB UL HAQ 

The most articulate and persuasive spokesman of the Third 

World. Mahbub u! Haq, provides here a graphic though disturb- 

ing picture of two economic worlds—-one embarrassingly rich 

and the other desperately poor—separated by what he terms 

“The Poverty Curtain.” The book is indispensable for those 

who wish to familiarize themselves with the real problems of 

the Third World and the framework within which mankind can 

begin to tackle the worst manifestations of global poverty. 
cloth, $12.50; paper, $5.95 


PENSION PLANS AND PUBLIC POLICY 
WILLIAM C. GREENOUGH and FRANCIS P. KING 
This new book deals with the many issues surrounding such 
work-related retirement systems as Social Security, pension 
plans of private employers, and public employee retirement 
decisions about pension plans and emphasizes questions of 
plans’ structure and function that are currently relevant to 
decisions about pension plans and emphasized questions of 
business and public policy that can significantly affect the suc- 
cess of pension plans in meeting economic and social aarti 
17.50 
National Bureau of Economic Research: 


EDUCATION AS AN INDUSTRY 

DEAN T. JAMISON, JOSEPH N. FROOMKIN, 

and ROY RADNER, Editors 

This collection of papers and comments focuses on the internal 
workings of the educational system, covering such topics as 
educational production, the application of the methods of 
economic analysis to the problems of education for the dis- 
advantaged, and the problems of higher education. A final paper 
deals with policy issues and makes suggestions for further 
research. 

Universities-National Bureau Conference Series, 28 $17.50 


COLUMBIA UNIVERSITY PRESS 


Address for orders: 136 South Broadway, Irvington, New York 10533 









A. Hayek 


Hayek 





ESSAYS ON HAYEK 


Edited by Fritz Machlup. Foreword by Milton Friedman 


Focusing on one of this century’s most influential economic 
and political thinkers, this book brings together seven orig- 
inal essays presented at a special meeting of the Mont 
Pelerin Society, plus additional commentary about Hayek 
and his work. 


ý WILLIAM F. BUCKLEY, Jr.—The Road to Serfdom: The Intel- 
lectuals and Socialism 

GOTTFRIED DIETZE—Hayek on the Rule of Law 

RONALD MAX HARTWELL—Capitalism and the Historians 
SHIRLEY ROBIN LETWIN—The Achievements of Friedrich 


FRITZ MACHLUP—Hayek’s Contribution to Economics 
GEORGE C. ROCHE !li—The Relevance of Friedrich A. 


ARTHUR SHENFIELD—Scientism and the Study of Society 


Friedrich A. Hayek, Nobel 
Laureate in Economic 
a Science 1974 









Clothbound, $10.00 


NYU Press 


Washington Square, New York 10003 


Insights: International Economics 


Foreign Trade and International 
Development 

Anindya K. Bhattacharya, Adelphi University 
The author considers such issues as international 
and domestic income distribution, long-term trad- 
ing trends, and preferential tariff treatment in dis- 
cussing the progress of less-developed nations. 
128pp. $13.50 


The New Internationalism: Strategy and 
Initiatives for U.S. Foreign Economic Policy 
Wilbur F. Monroe 

The author conducts an ambitious, knowledgeable 
investigation, by blocs of countries, into the make- 
up of a comprehensive foreign economic policy. 
256pp. $16.00 


Z 


HEATH Lexington, Massachusetts 02173 


125 Spring Street 


D. C. HEATH AND COMPANY Lexi 


China’s Foreign Aid: An Instrument of 
Peking’s Foreign Policy 

John F. Copper, University of Maryland 

Here is an intriguing analysis of China’s economic 
aid program during the past twenty years and its 
relationship to foreign-policy goals. 224pp. $17.50 


Latin American Inflation 

Susan Wachter, University of Pennsylvania 
Unlike other works dealing with inflationary prob- 
lems of Latin America, Wachter reviews the 
monetarist-structuralist debate, reformulating the 
structuralist model for testing. The author subjects 
data from Chile, Brazil, Argentina and Mexico to 
rigorous analysis. In Press Fall 1976 


on 
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new from the 


Worl Ban 


Korea: Problems and Issues in a Rapidly 


Growing Economy 


Parvez Hasan 

Tracing Korea’s impressive record of industrial development over the 
past decade, this book discusses the issues that Korea’s five-year plan 
for 1977-81 must try to resolve. The author takes into consideration the 
social goals of more even distribution of benefits of growth, increased 
employment opportunities, and greater parity between urban and rural 
incomes, A World Bank Country Economic Report $15.00 hardcover 


Village Water Supply 


Economics and Policy in the Developing World 

Robert J. Saunders and Jeremy J. Warford 

The great majority of persons in rural areas of the developing world do 

not have access to a safe and convenient source of water for drinking, 

personal hygiene, and other domestic purposes. The authors examine a 

wide range of faciors — physical, social, and economic — that must be 

dealt with in improving the adequacy of water supply and sanitation. 
$15.00 hardcover, $6.00 paperback 


Housing for Low-Income Urban Families 


Economics and Policy in the Developing World 

Orville F. Grimes, Jr. 

Offering guidelines for improved housing policies in many different urban 
environments, the author shows that the most fruitful policies have 
encouraged self-help by assuring land tenure, flexible building codes, and 
loans for building materials, and by providing at least a minimum of public 
utilities and social services. $11.00 hardcover, $3.65 paperback 


Economic Evaluation of Vocational 


Training Programs 

Manuel Zymelman 

The shortage of skilled laborers is a major obstacle to industrialization in 
many developing countries. Zymelman, education adviser at the World 
Bank, evaluates different types of vocational training programs and their 
respective costs. He then examines the economic and social factors that 
determine the effectiveness of each. World Bank Staff Occasional Paper 
No, 21 $6.00 paperback 


published by 


Johns Hopkins 


The Johns Hopkins University Press, Baltimore, Maryland 21218 
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Fall Program 1976: 


Fall Program 1977: 


INTE NATIONAL STUDENTS * GRADUATE ADVISORS 
ADMISSIONS.OFFICERS * SPONSORING AGENCIES 


THE ECONOMICS INSTITUTE 


for international graduate students and professionals in 
economics and business 


MAKES A DIFFERENCE 


providing specialized transitional and short-term training opportunities 


COMPREHENSIVE SUMMER PROGRAM 


with intensive course work in 


W English E Mathematics 
W Statistics E Economic Theory 
and . 


e Lecture and Seminar Programs on the U.S. Economy, 
Business and Management, Computer Fundamentals, 
Agricultural Economics, and Economic Development 

* Field Trips, Orientation and Intercultural Activities 


e Graduation Certificate, Transcript, and Accredited 
Advanced Course Work 


YEAR-ROUND INTENSIVE ENGLISH PROGRAM 


especially designed for economics and business students 


with supplementary training in mathematics, statistics, and economic theory 


as English proficiency improves 


ENTRY DATES TO SUCCESSIVE FIVE-WEEK TERMS: 


FOR FURTHER INFORMATION CONTACT 


The Director, Economics Institute 
c/o University of Colorado, Boulder, Colorado 80309 
Telephone: 303-492-7337 Cable: Econinst 


Established in 1958 under the sponsorship of the American Economic Association 
and endorsed by The American Assembly of Collegiate Schools of Business 


. and The American Agricultural Economics Association 
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September 7, October 11, November 15 (program ends December 17) 
Spring Program 1977: January 18, February 21, March 28, May 2 
Summer Program 1977: June 6, July 11 (program ends August 17) 

September 6, October 10, November 14 (program ends December 16) 


e 
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4 
ANNOUNCING 


A SECOND JOB PLACEMENT MEETING 


O'HARE HILTON 
CHICAGO, ILLINOIS 


January 7, 8, &9 


As the annual meeting is being held at an early point in the aca- 
demic year (September 16-18, 1976), it may not be possible to com- 
plete job placement activity through the office of the Employment 
Registry and Center. Accordingly, the American Economic Associa- 
tion will hold a special supplementary placement meeting on January 
7,8, and 9, 1976 at the O'Hare Hilton in Chicago, Illinois. The O'Hare 
Hilton is located within the airport complex and is within easy walking 
distance of the terminals. _ l 


Instructions regarding application submission, job listing sub- 
mission, and hotel reservations will be available in the October issue 
of JOB OPENINGS FOR ECONOMISTS, the December issue of the 
AMERICAN ECONOMIC REVIEW, and the Secretary's Office (after 
the September Annual Meeting). In addition, information for inter- 
ested employers and applicants will be distributed to all Department 
Chairpersons and to nonacademic employers who have listed open- 
ings in JOE. E 4 
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Provides the Bect 
in Economics 


. Two paperbound Revised Editions 


"MACROECONOMICS: Analysis and Policy 


MICROECONOMICS: Analysis and Policy 
Lloyd G. Reynolds, Yale University 


Each volume: has its own separate’ supporting materiale constituting a com- 
pact, individual, mini-package. There is an Instructor's ‘Manual, a Study 
Guide and ‘Workbook by Richard Porter and Dennis Starleaf, and a Set of 
Achievement Tests by Bruce L. Reynolds. 


_ LABOR ECONOMICS: Wages, Employment, and 
=. Trade Unionism, Third Edition. 


F. Ray Marshall, The University of Texas, Allan, M. Cartter, U. C. L.A., and 
Allan G. King, The University of Texas 


THE PRACTICE OF COLLECTIVE BARGAINING, 
Fifth Edition 


Edwin F. Beal, University of Oregon, Edward D. Wickersham, late of the 
-University of Detroit, and-Philip Kienast, University of Washington, 


READINGS IN LABOR ECONOMICS AND IÈ ‘ABOR 
RELATIONS, Third Edition 
Edited by Richard L. Rowan, The Wharton. School, 


University of: Pennsylvania 
9 SELECTED ANTITRUST CASES: Landmark pees 
Fifth Edition 


Irwin M. Stelzer, National Economic Research Associates, Inc. 


ERE Y 


& 


Examination copies for adoption consideration available on ` 
request;. please: indicate cdurse title, ‘and text presently used’ - . e; 


RICHARD D. IRWIN, INC. 
K Homewood, Minois 60430 - 


tae F ` Write ‘for our complete Ca j R yn 
á 7 mo 
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I paperbound) 


